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OT PEAAKTOPA

Haxe ceituac, cnycts 60 1eT ¢ MOMeHTa NycKa, TPYAHO NePeoLeHUTb PoJib
IlepBoii aToMHOi#4 anekTpocTaHuMK B CoBeTckoM Coto3e, cTaBllel 11 Bcex ro-
CyJapCTB peabHbIM MPHUMEPOM MHPHOIO MCIOJIb30BaHHMSi aTOMHOM 3HEPIrUH. 3TO
coDObITHE, O3HAMeHOBaBIlIee Co00i1 Ha4al0 HOBO 3pbl B JHEPTETHKE, OMTHPATIOCH
Ha YCIMeEeXH, JOCTUTHYThIE€ BCEM MPeILIECTBYIOLMM pa3BUTHEM OTEYECTBEHHOM H
3apy6exHoii du3uku. M He BUHA yyeHBIX, YTO NMEPBLIM MPAKTUYECKUM MOATBEP-
XIeHHEM BO3MOXHOCTEMH sIepHOM 3HEPr1H CcTala aToMHasi boMba. 3Has ucTo-
pHI0, NoA00HOE pa3BUTHE CODBITUM HETPYAHO ObLITO Npeayraaarh...

MoiuHocTs [1epBoit aTOMHOI 3/1eKTpOCTAHLIMH ObLTa HEOOJBLLOI H 10 MEP-
KaM Toro BpeMeHHU. Tem He MeHee, [UIS Halllei CTpaHbl ee MyCK ObLT 3HAYHUTENb-
HbIM TEXHOJIOTHYECKHM JOCTHXeHHeM, a cama ADC nociyxujia OCHOBOM LIS
CO31aHHS U Pa3BUTHA KOMMEPYECKHX SHEPreTHYECKHX AIePHBIX PEaKTOPOB HO-
BbIX TUMOB. HeobbIvaiiHO BeMK ObL1 M 061LECTBEHHO- TOJIMTHYECKUH PE30HAHC,
BbI3BaHHBII 3THM coObITHEM: [TepBast ADC crana BaXHbIM apryMEHTOM LIS MPO-
naraHabl MUPHOTO aTOMa KaK BHYTPH CTPaHBI, TAK U Ha BHELLIHEMOJIMTHYECKOMH
apeHe. A OTHOILLIEHHE y4eHOro coobllecTBa BriepBbie IPKO MposiBUI0OCh Ha [lep-
Boii MexnyHaponHoit koHpepeHuH OOH no MUpHOMY MCIIOJIb30BaHHIO aTOM-
HOM 3Hepruu B XKeHese B aBrycte 1955 r., Kkorna e€é y4acTHMKH, B HapylleHHe
YCTaHOR/IEHHOTO PerJlaMeHTa, CTOsA, alUIOAMCMEHTAMM BCTPETHIM N0KIal COBET-
CKOIf ieJieraliiy O CO31aHHH M MYCKe aTOMHOI 3/IEKTPOCTaHLIMH,

Hcropuueckas 3acayra [lepsoit ADC B npoliecce CTAHOB/IEHHS H pa3BUTHA
HOBOM OTPAc/IM SHEPreTUKU HecOMHeHHa. Kak HecoMHeHHO M 1o, uTo CtpaTerusi
Pa3BUTHs aTOMHOM 3HepreTUKH Poccuu B nepBoii nonopuHe XXI Beka M DHepre-
THueckas ctparerusi Poccum no 2020 roaa, paspaboraHHele MMHaTOMOM M 0100-
penHbie [1paButenscteoM B 2000 roay, a Takxe Bce eaepaibHbIE LieNeBbI€ NMPO-
rpaMMBbi, Harpas/ieHHbIe HAa pa3BUTHE ATOMHOIO 3HEPrONPOMBILILIEHHOTO KOMIT-
nekca Poccuu, NpMHSATEIE B MOCEAHUE TOIbI, YXOIAT CBOHMH KOPHSIMH B CJIaB-
HYIO HCTOPHIO ATOMHOH OTpac/iM, OHOM U3 BaXXHEH1LIMX Bex KoTopoi¥i cTana [lep-
Bas B MMpe aTOMHas 3/IEKTPOCTAHLMUA, CO3JaHHasi CaMOOTBEPXKEHHBIM TPYIOM
OTEUYECTBEHHBIX YUY€HBIX, CMIELIMATUCTOB U pabounx B 1anekoM 1954 rony Ha rio-
wanke ®U3nKo-3HepreTHYeCKOro MHCTUTYTa B OGHHHCKeE.

3T10T cOOPHMK NMOAroTOBIEH K 60-1eTHIO co aHsA nmycka [Tepsoit ADC. B Hero
BOLIUTM CTaTbH U BOCTIOMMHAHHA Co3JaTe/ied CTaHUMH, JOKYMEHTHI H doTorpa-
tun u3 Apxusa [Npesunerta Poccuiickoit @enepauun, Llentpatomapxusa ['oc-
KopnopauuH «Pocarom», Apxusa FHLl PO—OIU. ®akcumuibHas dopma myo-
JIMKaUMUK NJOKYMEHTOB MPHHATA 1Sl TOTO, YTOOLI MPUOIU3UTDL YHTATENS K 3pH-
MO MaMATH 3MOXH, B KOTOPYIO XWIH U TBOpUAH cosaatenu [lepsoit ADC.

A.A. l'oBepnoBckHii,
reHepaibHblit aMpekTop FTHL P® — ®OHU




EDITORIAL NOTES

Even now, 60 years after the NPP commissioning, the role of the World’s First
Nuclear Power Plant can be hardly overestimated. It was constructed in the Soviet
Union and actually exemplified peaceful use of nuclear energy for all the states.
That event which heralded the onset of a new area in nuclear power rested on the
achievements gained in the course of the entire preceding development of foreign
and domestic physics. And it is not the scientists’ fault that it was a nuclear bomb
that became the first practical confirmation of nuclear power feasibilities. Based on
deep knowledge of history, it could be easily foreseen...

The First Nuclear Power Plant capacity was not high even for those times.
Nevertheless, its commissioning was a great technological achievement for our
country; and the NPP as it was gave rise to development and construction of new
types of commercial nuclear power reactors. There was an extraordinary high
political and public response caused by that event: the First NPP had become an
important argument in favour of “peaceful atom” advocacy both inside the country
and in the foreign policy arena. And the attitude of the scientific community to
that fact was for the first time brightly manifested at the United Nations First
International Conference on the Peaceful Uses of Atomic Energy in Geneva in
August 1955, when, contrary to the established procedure, its participants stood up
and gave the ovations to the presentation made by the Soviet delegation on the NPP.
development, construction and commissioning.

Historic merits of the First NPP in the course of development of a new power
industry are beyond any doubts. So is the fact that the Strategy of Nuclear Power
Development in Russia for the first half of the XXI century and the Energy Strategy
of Russia till 2020 developed by Minatom and approved by the Government in 2000,
as well as the recent Federal Target Programs aimed at developing nuclear power
and industrial complex of Russia are rooted in the glorious nuclear industry history.
And one of the major milestones in this history was the World’s First Nuclear Power
Plant that was created as a result of selfless labour of national scientists, specialists
and workers at the Institute of Physics and Power Engineering site in Obninsk as far
back as in 1954.

This book has been prepared by the 60-th anniversary of the First NPP
commissioning. It contains the articles and reminiscences written by those people
who were directly involved in the plant designing and construction; the documents
and photos from the Archive of the President of the Russian Federation, the State
Corporation “Rosatom” Central Archive and the SSC RF — IPPE Archive. The
replica form of publication of the documents was followed with the idea to bring
the readers closer to the tangible memories of the epoch when those who created
the First NPP lived and worked.

A.A. Goverdovski,
SSC RF - IPPE Director General




MpeancroBue

K UCTOPUU CO3AAHUA NEPBOU B MUPE ADC

10.B. ®POAOB

BbIbOP MPOEKTA

"B 1922 r., 3310110 10 OTKPLITHA HEHTPOHA
W peakLMHM AeICHMS sL1ep ypaHa 1101 UX BO3ICH-
ctBueM, B.HM. BepHanckuii nucan: «Hepaneko to
BpeMsi, KOra YeJIOBEK [MOJYYHT B CBOU PYKH
ATOMHYIO 3HEPIrUI0, TAKOH UCTOYHHK, KOTOPBIH
JIACT eMY BO3MOXHOCTb CTPOMTb CBOK XKH3Hb, KaK
OH 3aX0YET. 3TO MOXKET CIYUHUTHCA Yepe3 CcToNe-
THA. Ho sicHO, 4TO 3T0 10/1XHO ObITh. CyMeeT an
YeJIOBEK BOCIOJIL30BaTLCHA ITOW CHJIOW, Hamnpa-
BHTb ee Ha 100po, a He Ha CAaMOYHMUTOXeHHe?
Jlopoc 11 OH 10 YMEHHS MCIOJb30BaTh CHITY, KO-
TOPYIO HEH30eXHO J0JIKHA AaTh eMy HayKa?..».

M xoTs, pasMblillings 0 nepcrneKTUBax
aTOMHOM 3HepruM1, OH HHOTa ClpalixBan cebs
caM: «J1lobonbITHO, OLIKXOAIOCH A WIIH HET?», —
nocje 3HaMmeHUTOro orkpbitusa O. NaHa u
@. lltpaccmaHa OH caenan BCe BO3MOXHOE,
yto0Obl yoenuts [MpaButenbcteo CCCP B Heob-
XOAMMOCTH paboThl Hal 3TOH NpobaeMoi, UTo-
Obl ellle 10 Hayasia BOMHbI 00bEAHHHUTD Pa3po3-
HEHHblE HCCJIENOBAHMS B €1IMHYIO KOMIUIEKCHYIO
M LeJIeHaNpaBlAeHHYKO NporpaMMmy pabor «no
NpakTHYECKOMY MCIMOJb30BAHHIO BHYTPHATOM-
HOWM HEPrUH YpaHa»,

HecMoTps Ha CKENCUC HEKOTOPbIX Y4EHbIX,
auckyccuu u obcyxneHus BAH CCCP, cpazaH-
Hble ¢ uHWUWaTHBOH B.H. BepHaackoro, npuse-
N1 K pa3paboTKe psiia MHTEPECHbIX TEXHHUYEC-
KHX MPEeLIOXEHHIH, K Oosiee rnybokoMy ob6cyx-
ZIEHHIO Pa3/IMYHBIX PeaKTOPHBIX KOHUEeNUWii. B
paMKaXx 3Toit nporpamMmbl 6bUTH NpoBeaeHbl K-
CrepUMEHTHI MO pa3aeeHHIO U30TOMNOB YpaHa,
paa sAepHO-(PHU3HHECKMX HCCIeNOBAHMM, pacye-
Tbl «KPHTHYECKHX pa3MepoOB M Macchl, He0OX0-

OUMBIX 151 LIEMHOrO Ae/eHUs saep HeiTpoHa-
MH», TPOAHAJIM3UPOBAHO COCTOSAHHUE YPAHOBbIX
MECTOPOXAEHHI, TEXHOJOTHH nepepaboTKH
YPaHOBbBIX pyl, HAMe4YeHbl MEPbI MO paclluHpe-
HHIO reoI0ropa3Beao4yHbIX paboT U ap.

B 1940-1941 rr. B CCCP paccMarpuBanoch
HECKOJIBKO CXEM Pa3BUTHA LEMHOM PEaKLIMH H,
no ceuaerensctBy U.B. Kypuartosa, Tonbko onHa
M3 HUX («CMeCh 0DOralLIEHHOTO JIETKUM U30TOMNOM
ypaHa ¢ Bogoii») ObLU1a MpU3HaHa NPUIroaHOMH 1A
co31aHusA siaepHoro peakropa. HeyrelumrenbHbiM
ObU1 K aHATH3 NPAKTHYECKHUX BO3MOXHOCTEH pe-
LeHHus NnpobnaeMbl (HeT HeOOXOIUMBIX 1Sl IKC-
NepUMMEHTA 3aNacoB ypaHa U TSXeJl0i Bolbl, He
pa3paboTaHbl METOAbI pa3aeieHUsl U30TOMNOB ypa-
Ha, No3BOJsI0LIKe OLICTPO BHLIETUTb ypaH-235B
HeoOXOMMOM KOJIUYECTBE, HET 3KCMEPUMEH-
TalbHO#I Oa3bl 415 A1epPHO-(PUIHYECKHX HCCe-
NIOBaHM U ap.). TakoBo O6bL10 NOM0XEHHE Ha Ha-
4asio BOWHBbI, KOTr1a BCE siIEPHbIE HCCNEA0BAHHA
B CTpaHe ObLTH NpepBaHBbl.

[Nocne Bo3obHoORNeHUs B 1942 r. paboT «no
ypaHy» npobiemMa «oay4yeHHUs ypaHoOBOro TOM-
JIMBa» CHa4ana NpUCYTCTBYET B pelieHusx [oc-
KoMuTeTa 060poHbl, B otuetax U.B. Kypuarosa
Kak ajbTepHaTHBa (wiv bomba, M TOIUIMBO), a
34TeM KaK BO3MOXHasi MepcrieKTMBHAs 3a1aya.
Llesb Bcex peakTOpHbIX MpOpaboTOK TOTO BpeMe-
HH — CO31aHHe NPOMbILLIEHHOIO peakTopa.

U.B. KypuaToB BOCTOpPXEHHO BCTpe4aeT
HH(popMauuio pa3senku o nycke B CLLIA noa
pykosoacTBOM 3. MepMH KPUTHUECKOTO peak-
TOpa, OLEHHBAA ee KaK «COODLIeHHe UCKITIOUH-
TeJIbHOH BaXXHOCTH», @ cCaMO CODbITHE — Kak
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O.B. ®@ponos

«KpYIHeillee siBIeHHe B MUPOBOIA HayKe U Tex-
HuKe». B 1944 r., noxnansiBas U.B. Ctanunuy o
pe3yabTaTax paboThl, OH OTMEYAET, YTO «XOTs
MCMOJIb30BaHME DHEPTHU YPaHa M CBA3aHO C pe-
LIEHWEM TPYIHEHILMX 3a1a4, OMAaCHOCTb NpUMe-
HEHMS aTOMHbIX 6OMO U IHepreTHYecKHe nepc-
NEKTHBbl aTOMHBIX KOTJIOB HacTOJILKO CyLle-
CTBEHHBI L1l rOCYIApCTBa, YTO BCEMEPHOE pa3-
BHUTHE paboT Mo ypaHy ABJAETCA HACTOATENbHO
HEeOOXOAUMBIM».

20 aBrycra 1945 r., BcKope nocie B3pbiBa
aTOMHbIX 60M6 B ANOHHMKU, nA pyKOBOACTBA
BCeMH paboTaMH MO UCIMOB30BaHHUIO ATOMHOIA
3Hepruu [ocynapcTBeHHBIH KOMHUTET 0DOPOHBI
co3naet CneuMaibHblii KOMUTET? (npeacena-
tenb J1.I1. bepus) u [NepBoe rnaBHoe ynpasne-
Hue npu CHK CCCP? (HauanbHuk B.J1. Ban-
HUKOB). BblnM onpeneneHbl M ABe riaBHble
NnpakTUYeCKUe 3a1a4Yu 3TUX OPraHOB: «CTPOM-
TEJIbCTBO aTOMHO-3HEPTeTHYECKHUX YCTAHOBOK M
pa3paboTKa H MPOM3BOACTBO aTOMHOI1 OOMObI».

EcrectBeHHO, yTO B 1945-1949 rT. U OCHOB-
HbIE€ YCWINSA YYEHBIX, U MaTepPHAIbHbIE PECYPChI
ObL1M HanpapB/CHbI Ha CO31aHHE aTOMHOI OoM-
6b1. Ho yxe B okTa06pe 1945 r. [1.J1. Kanuua nep-
BbIM CTaBHMT nepea CrneLUKOMHMTETOM BOMPOC O
HeoOX0IMMOCTH OpraHH3aL UK paboT 1o MUpPHO-
MY HCIIOIb30BAHHMIO aTOMHOI1 3Hepruu. B nexa6-
pe 1945 r., oueHHBast CIIOXHUBLIYIOCS CUTYALIHIO,
I1.J1. Kanuua nucan: «...To, yTo npoucxoaut
ceifyac, Koraa aTOMHYH0 3Hepruio pacLLeHUBAIOT
MEPBLIM JEJIOM KaK CPEICTBO YHHUTOXEHHUS JIO-
DeH, TAKXKe MEJIKO M Heleno, Kak BUAeThb [J1aB-
HOE 3HAYeHHEe 3JIEKTPUUYECTBAa B BO3ZMOXHOCTH
MOCTPOMKH 3JIEKTPHUECKOrO cTy1a». OH cuMTai,
4TO «[JIABHOE 3HaY€HHE TEXHHUYECKOTO HCIOMb-
30BaHMUA aTOMHBIX MPOLIECCOB 3TO TO, YTO B PYKH
4eJI0BEYeCcTBa JaH HOBbIH MOTYILIECTBEHHbIH MC-
TOYHHK 3Hepruu». Bckope no tpeboBaHHIO
JL.I1. bepuu ero uckwualoT K3 coctaBa Criell-
KOMMTETa H HHMLIMAaTUBA MEPEXOIMT K NMpe3u-
neHty AH CCCP C.H. BaBunoBy, KoTopblii B
anpene 1946 r. naeT CBOM NMpeLIOXEHHS MO pa-
6oTaM B 3T0# 0bnacTH. B ux obcyxaeHuu U noa-
roTOBKE MepBbIX IU1aHOB yyacTBoBaTH A.@. Hod-
¢e, H.B.KypuatoB, A.WU.JleiinyHckuii,
A.U. AnnxaHos, H.H. Cemenos, 10.b. XapuToH,
[.B. CxoGensbubiH, I'M. @paHk, B.C. Emenbs-
HoB, b.C. [1o3aaHsikoB.

H 3nech BnepBbie YNIOMUHAIOTCA TEMBI,
CBSI3aHHbIE C aTOMHOM 3HEPreTHKOM U npobne-
MO# CO31aHMA IHEPreTHYECKHUX PeaKTOPOB:
«HUcnonb3oBaHHe aTOMHOM HEPrUuM B HApOI-
HOM XO3giicTBe (PHEPreTHKa, TPaHCIMOPT)»,

«Acnonb3oBaHWe ypaHOBLIX KOT/IOB /LIS FeHe-
paLMU NeKTPHUECKOH IHEPTUM» K IP. U Naxe
3K30THYECKHE 115 TOro BpeMeHH «[TouckoBbie
paboThl MO BOMpOCY NpSMOro npeodpa3oBaHus
panMOaKTHBHOIO M3JIyYeHUs B Ipyrue opMbl
3Heprumn».*

B nnaH, noAroToBneHHbII MO NPELIOXEHH-
am C.H. Bapunosa u yreepxaeHHblit CM CCCP
B Aekabpe 1946 r., Bouwuia Tema «[1yTu ucnonbso-
BaHUSA ANEPHbIX PeakUUii I8 IHEPreTHYECKUX
ycTaHoBOK». Pabota nopyyanace MHCTUTYTY XH-
mMuueckoi pu3nku, JlaboparopusiM Ne 25 u Ne 3¢
AH CCCP c «npusneueHHeM K pa3paboTke co-
OTBETCTBYIOLIMX BONpPoCcoB» LleHTpaibHoro Kkot-
JnotypobunHoro uHcTHTyTa (LLKTH) 1 Beecoros-
HOTO TeroTeXxHU4eckoro HHctutyta (BTH).”

TpyaHo cka3aTb TOYHO, YTO KOHKPETHO
ObL10 cieaHo No 3ToMy nopy4eHuio. Ilo koc-
BEHHbIM JaHHBbIM YJa/10Cb YCTAHOBUTDb, YTO B
nokyMeHTax Jlabopatopuu Ne 2 ecTb yNnoMHMHa-
Hus o 3anucke I'.H. ®néposa «[1ytH ucnosns3o-
BaHHA pEaKTOPHbIX CHCTEM», O peaKTopax Ha
OBICTPBIX HEMTPOHAX, YpaH-TPa(MTOBLIX peaK-
TOpax ¢ BOASHBIM HJIM ra30BbIM TETMIOHOCHTE-
JIAMM, TI€, BO3MOXHO, peyb LL1a U 06 UX 3Hep-
reTHYeCKOM UCNoJib30BaHUU. CaMbIM BaXHbIM
nocTHXeHueM 1946 r., HECOMHEHHO, CTaIO COo-
3MaHHe U NycK B nekabpe 1946 r. Ha TeppHTO-
puu JlabopaTopun Ne 2 peaktopa (KpUTHYECKOH
cbopku) @O-1.

C 1947 r. bosiblliece BHUMaHHE aTOMHOM
3HepreTHMKe HauYWHaer ynensatb HayyHo-TexHU-
yeckuii coset [1I'YY, KoTOpbIit 00BLEKTUBHO ObLI
B TOT NEPHON NABHbIM KOOPAHHHPYIOLLUM M
3KCMEePTHLIM OPraHOM M0 BceM Hay4HO-HKccle-
IOBaTeJbCKUM paboTaM B paMKaX COBETCKOro
aTOMHOro npoekta. B koHue 1946 — Hauyane
1947 rr. no nopyyeHuio npeaceaarens HTC
b.J1. BaHHMKOBa y4eHbIH CeKpeTapb 3TOro coBe-
Ta b.C. [1031HAKOB rOTOBHT Ha OCHOBE BbITOJI-
HeHHbIX B CCCP pabot 1 aHanM3a MaTepUanos,
onyO0/IMKOBaHHBIX B 3apy0exXHo# neyartu, 3a-
MUCKY «HEProCHJIOBbIE YCTAHOBKH Ha SiIEPHbIX
peakuusix». 24 maprta 1947 r., paccMoTpes ee,
HTC npu3HaerT, «4TO B HaCToOsILLEE BpeMs CJie-
AYET MPUCTYNHUTb K HAYYHO-HCCAEN0BATE/IbCKUM
M NOATOTOBUTEIbHBIM NPOEKTHLIM paboTaM o
MCMOJIb30BAHHIO 3HEPrMH SUIEPHBIX PEaKLIMiA 115t
3HEeProcWIoBbIX YCTAHOBOK, MMesl B BUIly 3abna-
roBpeMeHHO MOATOTOBUTh pa3BUTHe paboT B
3TOM HanpaB/leHHHU».

BaxHbIM 115 nanbHeillero pa3sBUTHA CO-
ObITHI1 OBLIO U co3naHue B 1946 1. JlaGopato-
puu «B»* — nepBoii B CCCP HayuHO-HCEneno-
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BaTeJbCKOW OpraHu3auuM aas pa3paboTku
3HEepPreTMYeCKMX peakTopoB.

Yxe B 1946 — Hauyane 1947 rr. B JlJabopato-
puH «B» npoBoaMTCA KH3yueHHE BO3IMOXHOCTH
CO31aHM$ «yPaHOBO# MalLMHbI C 000ralleHHbIM
YPaHOM H JIETKOW BOAOW», «JAKOLIEN JHEPIUIO B
TEXHWYECKH MPUMEHUMOM KoJiHuecTBe». Kypu-
pOBaBLUHI Hay4yHY10 paboty Jlabopatopuu «B»
A.W. JleiinyHckuii B Hayane 1947 r. nopyyaer et
«BbIICHEHHE Npob/eM, CBA3AHHBIX C MOAEbHbI-
MH OMbITAMH HAa YPAHOBBIX KOTJIaX ¢ OepUILIHEM
KaK TOPMO3SILLMM BELLIECTBOM».

K xoHuy 1947 r. Ha ocHOBe BbINOJHEHHBIX
paboT onpenesieHbl TUMbI IHEPreTHYECKHUX PeakK-
TOPOB, N0 KOTOPbIM [LTAaHUPOBAIMCH NpeBapH-
TeJibHble NpOpabOTKH:

— «Arperar c reJiIMeBbiM OXJ1aXIeHHeM Ha 000-
rauieHHOM ypaHe MoLIHOCTbIO 1o 500 Thic. KBT»
— Jlaboparopust Ne 2;

— «Arperar ¢ ra3oBbIM OXJaXIeHHeM Ha HaTy-
pajibHOM WM cJ1abo 060orallleHHOM YpaHe MOlLL-
HocTbio 10 200 Tbic. KBT» — UDIT AH CCCP;
— «Arperar ¢ BoAsiHbIM OXJIAXXIEHHEM Ha c1abo
oboralleHHOM ypaHe MOWHOCTbIO 10
300 tbic. KBT» — JlaGopaTtopusa Ne 2;

— «Arperar c TOpMeM M 00OralieHHbIM YPaHOM,
c TXenoit Boaoii» — Jlabopatopusi Ne 3;

— «Arperart Ha oborallleHHOM ypaHe ¢ bepui-
JIHEBBLIM 3aMe/IUTENIEM H Fa30BbIM OXJIAXIEHH-
eM MouHocTbio 10 500 Thic. KBT» — JlabopaTo-
pus «B».

K paboram ObL1M NpUBIEYEHbI TPOEKTHbIE
M HayYHO-HCCeoBaTebCKHe OpraHM3aLuHu,
cTaBLLIME OCHOBOM Oynyllleid KoonepauMuH B pe-
weHWH npobnem atoMHoi sHepreTuku (HUHU -
Xummaw, 'CITHU-11, BUAM, BTH, OKbB
«['vaponpecc», UKTH, TUIX, LUATH, HDX,
®XU, SHUH)™.

Mo ceuaerenvcTBy C.M. ®eitnbepra, B
1948-1949 rr. B Jlabopatopun Ne 2 Benuch
«M3bICKAHHUSl HOBBIX THIIOB aTOMHBIX KOTJ/IOB,
npeaHa3Ha4YeHHbIX 1S IPOM3BOACTBA AIEPHO-
r0 ropro4ero U3 HeakKTUBHBIX 3JIEMEHTOB (ypa-
Ha-238 1 Topua-232) 1mbo ans aBUrateneit»,
HO, KaK OH OTMEYAET, «/10 MOCJAeIHEro BpeMe-
HM 10BJieN DoJiee NepBOOYEpEAHbIE 3a1aUM».
U neicTBUTENIBHO, 10 MUCTIBITAHHWS NMEpPBOM
aTroMHo# 60MObI, B Be1yLUMX OpraHU3aLMsX pa-
60ThI, NMPSIMO He CBsI3aHHbIE C 3ITOM 3amauei,
pa3BuBalMch MeaneHHo. [ToaToMy K KoHLy
1949 r. M3 nATH 3annaHMPOBaHHBIX B 1947 r. Kk
NpOoeKTHPOBAHHIO IHEPreTHYECKMX YCTAHOBOK
TOJILKO M0 ABYM, pa3paBoTKy KOTOpBIX Beau
HucTutyT Dusnyecknx npobaem (MPIT) u Jla-

Mpepucnoeue: K uctopun cospanua MNepeon B mupe ASC

6opatopusi «B», ObLIHM NOATOTOB/IEHbI MPOEKT-
Hbl€ MaTepHabl.

Cpa3sy nocjie MCNbITaHUSI ATOMHOI1 6OMOBI
B [1I'Y K npobaeMe pu3BUTHA IHEPreTHYECKHUX
peaktopoB obpaiarTtcs A.HU.JlelinyHckuii u
C.M. ©eiinbepr.

A.H. JleiinyHckuii oDpalliaeT BHUMaHUE Ha
HeO0X0IHMOCTb «LLIMPE pa3BUTb paboThl Mo pa3-
JIMYHBIM IHEPTreTHYECKUM CHCTEMAM C LIeJIbIO HX
conocTaBleHHs U BbIbopa Hanbonee 3pdeKTHB-
HbIX NyTeii» W npeanaraet odCyaUTh 3TOT BOM-
poc Ha HTC nnsi BeipaboTKM nmMepcrneKTHBHOMN
nporpaMmbl. OH CUMTaeT BO3MOXHBIM HayaTh B
Jlabopatopuu «B» paboThl Mo peakTopam Ha
OBbICTPBIX H MPOMEXYTOYHbIX HeHTpOHax U ap.'"

C.M. ®eiinbepr B 3anMcke «ATOMHAs IHep-
rUs A1 NPOMBILLIEHHBIX Leaed» (4 HosOps
1949r.), npoaHaTH3MPOBaB pa3/IM4yHbIe BApUaH-
Tbl UCTIOJ1b30BAHMS «aTOMHBIX IBUrATE/IEH», TPH-
XOIIMT K BbIBOIY, YTO HA TOT MOMEHT CTPOMTE b-
CTBO aTOMHBIX 21€KTPOCTAHUWH IKOHOMHYECKH
Hellenecoobpa3Ho'” U crenyeT NpeaycMOTpeTh
NOJIy4eHHE NEKTPOIHEPIHM HA MPOMBILLIEHHBIX
peakTtopax. K nepBoouepeaHbIM 3a1a4aM OH OT-
HeC «pa3paboTKy KOHCTPYKLIMM aTOMHOIO 1BUra-
Tess» U181 MOABOAHbIX JIOAOK, pa3paboTKy «CXeM
KOHCTPYKLIMM aTOMHOTO ABMraTeis [Uisl aBHa-
LIMK», «€CJTH, — KaK OH OTMETWI, — BOMPOC CTO-
MMOCTH TOILUTMBA OTOBUIAETCS Ha BTOPOIA ILTaH».

OueHb BaXHbIM [U151 1abHEHLLIETrO pa3Bu-
THs paboT O6bL10 npemnoxeHue C.M. @eitnbep-
ra 0 Co34aHHUM IKCMEPUMEHTAIbLHOH YCTAHOBKH
«[L/IAl UCTIbITAHMA MAaTEPHAIOB, U3YYEHHUSH saep-
HO-(PM3UYECKUX KOHCTAHT U OTPabOTKH OCHOB-
HBbIX Y3J10B KOHCTPYKLUHH aTOMHBIX ABUrare-
Jieid» — nepBoi IKCNepUMeHTaIbHOMH 6a3bl aTOM-
HOM 3HepreTUku.'” (Buaumo npoekr 3toro
ONBITHOrO peaktopa, pa3paboTraHHOro
C.M. ®eiinbeproM, I'H. KpyXuauHbiM U
C.A.CkBOpUOBbIM, OblJ1 NEPBBIM NMPOEKTOM
JIUI AH CCCP, cBA3aHHbIM C 3HEPreTHKOM).

MU JleitinyHckuii, 1 @eitnbepr HacTauBa-
JIU Ha CPOYHOM PacCMOTPEHHH MOATOTOBJIEH-
HbiXx JlabopaTopueit «B», H®PIT u JTUIAH
MPOEKTHbIX MAaTEPHUAIOB MO IHEPrEeTHYECKHM
peakTopam.

18 Hos1Ops1 1949 r. npencenartens Cneuko-
muteta JI.I1. bepust nopyuyaer INI'Y natb npen-
JIOXEHHS O «BO3MOXHOCTH pa3paboTKH MpoeK-
TOB CWIOBbIX YCTAHOBOK M IBUraTeJ/iei ¢ npuMe-
HEHHEM AaTOMHOM 3HEPTHU».

29 Hos6pst 1949 r. HTC IT'Y paccmarpu-
BaeT nepsble rnoarorosneHHble B CCCP npoek-
Thl FJHEPTeTHYECKHX PEAKTOPOB:
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— OnbiTHBIA peakTop «JI» MOLIHOCIbIO
10 Tbic. KBT Ha oboraieHHOM ypaHe ¢ DepMII-
JIMEBBIM 3aMeUIMTENIEM U IeJIMEBLIM OXJIAKIAE HU-
eM — Jlabopartopus «B», TCITHU-11;

— OnbiTHBIHA peakTop «lllapuk» MolLIHOC-
Tbi0 10 ThIC. KBT Ha c/1abo oDoralleHHOM ypaHe
¢ rpaPMTOBLIM 3aMEUTUTENEM H FEJIHEBBLIM OX-
naxaeHueM — MPIT, OKbB «'maponpecc».

Moce aHanM3a IKCNepPTHbBIX 3aKJI0YEHHI 1
ob6cyxneHnss HTC pekoMeHayeT /uisi nepBooye-
PEIHOIO CTPOUTENBLCTBA NPOEKT peakTopa «Llla-
PUK» U MPHHUMAET pPELLIEHUE O NMPOAOIKEHHH
ucciea0BaHHi no 6epuiiueBoMy peaktopy «JI»
¢ NEepeHOCOM Hayalla CTPOMTE/NbCTBA HA Gosee
No31HUIA cpok. '

BTtopoe BaxHOe peuieHHe 3TOrO 3acena-
Hus — JlabopaTopus «B» onpenensiercsi kak 6aza
IUIH CTPOMTENILCTBA ONBITHBIX 3HEPreTUUECKUX
YCTAHOBOK C 00b€AIMHEHHEM HEKOTOPbIX HX CH-
creM. OLHO3HAYHO ONpeaeseTCs U LeJlb co3a-
HHUS ITUX YCTAHOBOK: «H3YYCHUE BOIMPOCOB O
NpUMEHEHHUH UX B MEPBYIO OUYEpelb B KayecTse
CYIOBbIX IBUraTe/ieil 1151 KpynHbiX Kopabiiei u
MOABOAHbIX JIOAOK».

A 1anee, B 3TOT Xe J€Hb, IPOUCXOAMT Apy-
roe U HECKOJIbKO HEsICHOE [10 CBOMM [100yau-
TeIbHbIM MIPUYMHAM COOBITHE: MOCJIE 3aceiaHus
HTC cobupaeTcs coBellaHHE B Y3KOM COCTaRe
(U.B. Kypuaros, A.I1. Anekcanapos, H.A. Jlon-
nexans, b.C. [1031HSKOB), Ha KOTOPOM 00CYX-
naetcsi coobwenre H.A. lonnexans «O npoek-
Tax peakToOpOB C rpapUTOM».

Peub wina o pa3paboTke no 3anaHUWio
A.ll. AnexcaHapoBa (B TO BpeMsi AMpeKTOpa
HU®Il) npeasapuTeIbHOrO NPoOEKTa peakTopa
IU11 IHEPreTHYECKMX LieIed Ha ODOralleHHOM 110
4,5 % ypaHe (okoso | T), pupoaHoOM ypaxe (15-
20 1) u Topuu (10-20 T).

CoBelllaHUe peKOMEHI10Bal0 BKJIOYUTL B
n1aH Ha 1950 r. npoeKT 1NpOMBILILIEHHOTO peakK-
Topa AB «C 0O1HOBpEMEHHbIM MCTONb30BAHHEM
TeIia U1 SJHEPreTHYECKMX LeJIeH H 1TPOH3BOI -
CTBOM TUTYTOHHUSI» U TIPOEKT «peakTopa Ha 0b0-
rauleHHOM ypaHe ¢ HeOoJibIIMMU rabapuTaMu
TONBKO LISl SJHEPTETHYECKHUX Lieseid 0buLeil MouL-
HOCTBIO MO TeruioBbLaeAeHHIO B 300 eanHuL, 3¢-
(beKTHBHOH MOLLHOCTBLIO OKOJIO 50 eAMHHL» C
rpacUTOM M BOASIHLIM TETIOHOCHTEEM. (D10 —
nepsoe yroMHHaHHe o peaktope AM — peakto-
pe Oynyweit [NepBoit ASC, B M3BECTHBIX HAM 10-
KYMEHTAX CBEACHHUH O CYIECTBOBAHUHU HA 3TOT
MOMEHT KaKHMX-JIMDO IPOEKTHbIX MATEPHAIOB 110
peaktopy AM HeT). BbUIH TakXe naHbl yKa3a-
HH3 O CPOYHOM NpOBe1eHUH PU3HUYECKHUX pac-
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4eTOB M IKCMEPUMEHTAIbHBIX HCC/IE1OBAHHHM 110
ITHM PEAKTOpaM.

Kak npeacrarisiercst, cyieyeT NpU3HaThb, 4TO
ITO «CHJIOBOE» pelleHHe, YeM Obl OHO He ObUIo
BbI3BaHO, CTA10 B TE€X YCIOBHUAX CaMbIM ONTH-
Ma/lbHbIM, HAHBOIEE peaIMCTUUHBIM, 1103BOJISIO-
LIMM MaKCHMalbHO MCNOJ/1b30BaTh UMEIOLLIHECS
pecypchl, OMNbIT U OTKPbIBAIOLIMM CaMbli ObICT-
pblid nyTh K uenu. MozaHee U.B. KypuatoB u
A.I1. 3aBeHsirvH 00BACHUIH BbIOOP peakTopa AM
LISl [IEPBOOMEPENHOTO CTPOUTE/IBCTBA TEM, «4TO
B HEM MOXeT ObITb Bonee, UeM B ApPYrux arpera-
TdX, MCMOJIb30BAH ONLIT OOLIMHOM KOTEJLHOH
IPAKTHKH: 00LLAas OTHOCHTE/IbHA NPOCTOTA ar-
perata obJierdaeT u yielleRIseT CTPOUTEILCTBO» .

B noarorosnexHoii no nopyuenuio J1.I1. be-
pHH B nekadpe 1949 r. sanucke U.B. Kypuatos
b.C. INo3aHsaKk0B n0aApoOHO aHATM3UPYIOT NpPoO-
6.1eMbl, CBH3dHHbIE C CO31AaHHUEM aTOMHBbIX K-
TPOCTAHLIMI, CYMTAIOT HEOOXOANUMbIM Pa3BHTHE
HHP B ux obocHoBaHHe, HO H oHH, U [1TY nep-
BOOYEPEAHbIMH IIPU3HAIOT OPraHH3aLHUIO 1BYX-
LeJIEBOI'0 MCITOJIb30BAHUS NNPOMBbILLIEHHbIX pe-
aKTOPOB («HCII0JIb30BAHKE [UIA BbIPAOOTKH J1EK-
TPOIHEPrHH TENTA ATOMHBIX KOTJIOB, NPOU3BO-
ISLLMX TUIYTOHUH» ) M pa3paboTKy NpoeKTos pe-
AKTOPOB «Ha ATOMHOM IHEPTHH LIS MOABOAHBIX
W HAIIBOJHBIX KOpabneii, [U1si cCaMOJIeTOB U PaKeT-
HbIX CHAPS0B».

B xoHue 1949 — navane 1950 rr. B JIMIIAH
noa pykosozcrsoMm M. B. Kypuarosa nposoasitest
¢H3HYECKHE pacyeTbl M Apyrue npopaboTku, a B
HH MU Xummaur noa pykosoactsom H.A. [lomue-
Xans — pazpaboTka 1peaBapHTeIbHOrO NpoeKTa
«KopabeJibHOro peakropa». «KopabesibHbii pe-
aKTOp» — 3T0 «peaKTop Ha 060IALIEHHOM ypaHe
BLICOKOHAMNPSAXEHHOTO TUNA MPUMEHHTENbHO K
KOpabe/1bHOH IHEProcHJI0BOH YCTAHOBKE ¢ MOLL-
HOCTbIO NAapoBOH TYPOUHBI 0Kos1o 25 000 kBT»,
¢ rpaUTOM M OX1AXIAEHUEM BOIOH.

11 hespauig 1950 r. Ha coBelIAHHUH Y HAYATb-
Huka [1TY B.J1. BaHnukosa npoekT «kopabdelib-
HOI'O PEAKTOpa» OLIEHUBAETCH KaK MCXOAHBIH H
NPUHUMAETCS PelEHHE B €10 00UCHOBAHUE 110-
CTpOUTL Ha TeppuTOpuH Jlabopatopuu «B» «ak-
CHNEPUMEHTAIBHYIO YCTAHOBKY MOJYNPOMbILLIEH-
HOI'o THNA (ycTaHOBKAa AM) MOLLLHOCTBIO 110 Tel-
nosblaeneHuo B 30 Toic. KBT1 1 5 Thic. kBT 1o na-
POBOH TypOHHE, HCHOJIL3YIOLLYIO 0DOTalLUEeHHBIIH
10 3--5 % ypaH B konuuectse 300 kr wist 210ro pe-
aKTOopa ¢ rpapMTOBLIM 3aMEUTUTE/IEM M BOASIHBIM
OXJIAKIEHUEM»,

310 peuleHHe, KaK CYUTAIH YHaCTHHKU CO-
BelaHHUA, 0O0CHOBAHO OTPAHHYEHHOCTDIO «pe-
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CYPCOB pacLUeTUISIOLLIMXCS MATEPHANIOB», 4 TaK-
Ke TeM, YTO BaXXKHEHLIEH 3a/1a4yei nepBoro lie-
pHOIa ABASETCH «[MPHUHLHITHAILHOE 1TOATBEPX-
JA€HHE HA OMbITHBIX YCTAHOBKAX MPAKTHYECKOH
BO3MOXHOCTH Npeobpa3oBaHUs TETLIA SIEPHBIX
PEAKIMi AaTOMHbBIX YCTAHOBOK B MEXAHHUYECKYIO
H 31IEKTPHUYECKYIO SHEPTHH».

TakuMm 06pa3oM, B OTIE/IBHYIO OMNbITHYIO
yCTaHOBKY AM Obuia BbLIEIEHA YHEPreTHYeCKas
COCTaBIsoLas «KopabebHOTO peakTopa».

28 mapra 1950 r. B npeanoxenusx MY k
ru1aHy pabot Ha 1950 r. no MCNoL30BAHHIO ATOM-
HOM IHEPrUM B HAPOAHOM XO3HHCTBE (ITPeLI0OXe-
Hus noanucanu A.I1. 3asensirud 1 b.C. INo3ans-
KOR) BbLIE/ASIETCH OTACAbHBIM IYHKTOM Harnpas-
JieHue «[IpuMeHeHHe TeIlla AaepHBIX peakLMid
U151 BbIPAGOTKH NIEKTPOIHEPIMH U CHIOBbIX YC-
TAHOBOK KopabJ/iei H caMoJIeTOB», KOTOPOE Mpe-
JyCMaTpvBaeT pa3paboTKy TEXHMUECKOIO MPOEKTa
ycraHOBKH AM («[1peaBapuTe ibHbIi MPOEKT 3TO-
ro arperara pa3paboTaH. Arperar npeano.laraer-
cs1 noctpouth B MHeTuTyTe «B»' ¢ TYpOHHOI
5 TbiC. KBT, C LI€/1bI0 NPOBEPKH €10 KOHCTPYKLIMH
M IKCIUIyaTallMOHHOK HanexHocTH. [lo 3tomy
00pa3sily MOXHO OyIeT OCYLLECTRIATb KOT/b 151
MO/IBOJIHbIX JIOAOK TAKO#M Xe U 6oJiee BbICOKOH
MOLLLHOCTH» ).

16 mas 1950 r. [Tocranosnenuem CM CCCP
ObLT NPHHAT IU1aH paboT Mo CO34aHHUIO Ha IL10-
wanke Jlaboparopuu « B» onbITHO# 3HepreTHyec-
Ko# yctaHoBkH B-10 ¢ Tpems peakTopamu Ha 060-
ralieHHOM ypaHe-235: «ypaH-rpacUTOBBIiH peak-
TOp ¢ BOASIHBIM OXJ1axlAeHHeM (arperat AM),
YPaH-rpaUTOBbIH PEaKTOP C reJIMEBbIM OXJIAXK-
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nenueM (arperat LUT) u ypaH-OepuuineBslii pe-
AKTOP € [a30BbIM OXJTAXIEHUEM WK OX1KIEHH-
€M pacrulaBleHHbIM MeTauioM (arperat BT)».
29 wiona 1950 r. apyrum IMocraHoneHnem CM
CCCP H. A. Jonanexanb ObL1 YTBEPXKIEH «pYKO-
BOAMWTEJIEM paboT no pa3paboTKe HOBBLIX TUIOB
IHEPreTHUECKHX U CHJIOBBIX aTOMHBIX YCTaHO-
BoK», [I.1. blOXMHLEB — €ro 3aMecTUTENIEM MO
¢u3nyeckum Bonpocam, b.M. [llonkoBuy — 3a-
MECTHMTEJIEM MO0 HHXXEHEPHBIM BOMPOCaM.

K 3TOMy BpeMeHU uaes npoekra npuobpe-
TaeT yxe Oojiee UeTKMe OYePTaAHHUS W B NOKJIAl-
Hoit 3anucke [I'Y or 30 uwoHs 1950 r. B anpec
npeaceaarenst Cneukomurera J1.I1. bepus roso-
pHTes, 4to «B Jlabopatopuu «B» Byaer noctpoe-
HA 3/1eKTPOCTAHLIMS ¢ TeIU10BO TypOHHOIA, pa-
0oTaloLLEi Ha TeTLIe, [10JIy4aEMOM M3 ... OMbITHBIX
aTOMHBIX IHEPreTHYECKHX arperaTop». A Tak Kak
HauboJIee NOArOTOBNEHHBIM U3 «OMBbITHBIX arpe-
ratos» ObL1 NPOEKT YCTAHOBKH AM, ONUpaBLLHIA-
Csl Ha OMbIT CO31aHUs ypaH-rpa(PMTOBbIX peak-
TOpPOB, HMEHHO 3Ta YCTAHOBKA ObLna BbiOpaHa B
KayecTBe peaktopa ADC.

[lo Mepe pacliMpeHus TeMaTHYeCKOM Ha-
NnpaBl1eHHOCTH paboT 10 UCMOJIL30BAHHIO ATOM-
HO# 3HEPriH, BAXKHOCTb BOIUIOLLIEHUS 3TOTO MpOo-
€KTa Bo3pacrtana: «BBonom B aelictBue ycTaHOB-
KM AM n01xHa ObITb pelleHa OCHOBHas! PHH-
UMITHAIbHaA 3a1a4a npobiemsl — npeodbpaszosa-
HME aTOMHOI 3HEPruM, BblAEASIOIIEACH MPH
SIEPHOM LIENTHOM ITPOLIECCE, B MEXAHHYECKYIO
WIH 21EKTPUYECKYIO IHEPrHI0» — KOHCTATHPYIOT
pykosoautenu [I'Y B nucbMe, HanpasieHHOM B
CneuxkomureT B aBrycrte 1952 r.

BOMAOLLEHUE NPOEKTA

B uione 1951 r. lNoctaHoBnenuem CM
CCCP orBeTcTBEHHBIMH 3a coopyxeHHe ADC
Ha3HavaloTcs pykoBoauTeu Jlaboparopuu «B»
O.W. biioxuHueB (HayuyHoe pyKOBOIACTBO) M

I1.H. 3axapoB” (cTpoutennscTBo). Toraa xe Bce
NPOEKTHbIE MaTepUanbl No AM nepenalorcs U3
JIUTIAH B Jlabopartopuio «B». Takum o6pazom,
¢ 3Toro BpemeHH Jlabopatopus «B» ctaHOBHT-

" 3axupoe [lemp Heanosuy (1907—1965), HHXEHeP-CTPOMTENb, HHXEeHeP-NOAKOBHUK. OKoHYHA [IHenponeT-
POBCKHI HHXEHEPHO-CTPOUTE/IbHbIH HHCTHTYT (1933). C 1933 r. paGoTan HayanbHMKOM CTPOMYNpaBIeHUA
H 3aM. [JJaBHOT'O HHX¢HEPa Ha cTPoMTeNbCTBE JIYTaHCKOro 1apoBo30CTPOHTEALHOTO 3aBoaa, ¢ 1934 r. — Ha-
YAbHUK IPOM3BOACTBEHHO-TEXHHYECKOTO OTAE/1a H 3aM. I1IaBHOro HHXeHepa BoeHHO-CTpOUTENILHOTO Y-
paBieHHs KMeBCKOro BoeHHoro okpyra, ¢ 1938 r. — uHcTpyKTOp, € 1939 I. — 3aB. OTIE/10M NPOMBILLIEHHOC-
TH, B 1941 r. — cekpetaps LUK Komnaptuu YkpauHsl 110 ctpontensctsy, ¢ 1942 r. — komuccap MHXeHepHO-
ro ynpasieHus CranuHrpaackoro, 3ateM JoHckoro ¢ppoHToB, B (pespaiie-Hos0Ope 1943 r. — 3amecTHTEND
3aB. MetanypruyeckuM otaenoMm LK BKIT(6) (Mocksa). ¢ 1943 r. — 3am. cekpetaps LIK Komnaptuu Ykpa-
HHbI, ¢ 1944 1. — 3aM. MMHHUCTpA XUIHILHO-TpaxaaHcKoro ctpoutenbcTBa YCCP, ¢ 1945 r. — HayanbHHK
TpecTa «Kpelwatukctpoii», € Mioss 1946 r. — 3aM. HauanbHHMKA TpecTa «YensiOMeTainyprcTpoii» Ha CTPOM-
TenbcTBe KombuHata Ne 817 (10 «Masik» Yensonnek-40), ¢ 24.06.1947 — HayanbHUK CTpoMTEbCTBA OObeKTa
«B» n oaHoBpeMeHHO JlaGopatopun «B», B 1950—1953 1. — 1-i1 3aM. aupexTopa Jlabopatopuu «B». B aBryc-
1e 1953 r. [1.H. 3axapos nepeBe/leH Ha LOJXKHOCTbL HaYalbHUKA YNpaBieHHUs CTPOMTENLCTBA B I. JlybHa.
3a skaan B crpoutensetBo Meppoit ADC narpaxneH opneHoM JleHuHa (1956).




CH M 3aKa3YMKOM, U HAYYHbIM PYKOBOIMTENEM
BCEX MOCJENYIOWHUX pa3paboToK Mo NMpoeKTy
[epBoit ADC. MaBHBLIM KOHCTPYKTOPOM peak-
Topa octaetrcss HUUxummaw (H.A. Jonne-
Xab), 001Kt npoektT AIC pa3spabarbiBaeTcs
Jlenunrpaackum CITH-11 noa pykoBoacTsoM
A.WU.T'yrosa, naporeHepatopbsl — OKb «I'uapo-
npecc» noa pykosoactsoM b.M. lllonkoBuya.

HecMotps Ha To, Kak nucan 1.U. baoxuH-
LIEB 1BAALATD JIET CITYCTH, YTO «[IPHHUMITHANIbHAS
CXeMa aTOMHOM 3JIEKTPOCTAHLUMH Ype3BblyaiiHO
MpocTa, MOXHO CKa3aTb, YTO OHAa HEMHOTHM
CJIOXKHEE caMoBapa, ¢ TOM JIMLIb Pa3HULIEH, YTO
BMECTO YIJ/Isl «TOPHUT» YpaH, a nap MIeT B TypOu-
HY», «B 3TOH BUIMMOM MPOCTOTE CXEMbI 3aKITIO-
4yeHo 60J1bLLIOE KOBAPCTBO: BaTOMHOM peakTope,
rlie paclleruiseTcsl ypaH, MpOMCXOIUT MHOXECTBO
CJIOXHbBIX M MOPOIO TEMHBIX MPOLIECCOB, KOTOpPbIE,
He OyayuH TOYHO YYTEHbI, CIOCOOHDI MPEBPATHTD
CaMbli YRIE€KATEIbHbIH MPOEKT B MYCTOM KJ104YOK
O6ymaru... Cneppa Bce Kazaloch 04€Hb MPOCTO, HO
BCKOPE Mbl MOHSJIK, YTO NMPOEKT ObL1 B CTANHUH
JIMLLB nepBo# sicHocTH. [1peacrosina orpoMHas
paborta... KonnuectBo npobnemM, Kotopbie npea-
CTOSU10 PELLIMTD, HAPACTA/10 110 Mepe yrybneHus
B paboTy Hal peakTopoM»'®).

3a arumu ciioBamu [1. M. bioxyHLiEBa CKpbI-
Ta HCTOPUA O TOM, KaK NMepBOHavyalbHas HalexX-
[1a Ha TO, YTO B OCHOBHOM YIacTCsl BOCMOJIb30-
BaTbCA FOTOBBIMM TEXHHYECKHMMH PELUEHUSAMH,
peaIM30BaHHBIMH B MPOEKTE MEPBOro ypaH-rpa-
(bHTOBOTO MPOMBILLIEHHOTO PEakTopa A, BBEIEH-
HOTO B 3Kcru1yaTauuio jetoM 1948 r. Ha Kombu-
Hate Ne 817, onpaBaanack He B MOJHOH Mepe.
KoHTtypsl 6yayiuero peaktopa AM 6bU14 HaMme-
4YeHbl B (PpM3MUYECKOH 3aMMUCKe, BbINMYyLIEHHOH
JIUTIAH B koHue 1950 r. INpenbiayuiuii oneit
MO3BOJIMJI BOCIO/b30BaTHCH Pa3paboTaHHbIMM
TEXHOJIOTMSIMM MOJIYYEHHUS] YUCTOro rpapura u
ypaHa, pa3paboTKaMH1 CUCTEM KOHTPOJIS M YNpaB-
JeHus peaktopoM. OIHAKO NPOEKTHbIE MaTepH-
anbl o peakTopy AM ObLTH NepenaHbl B HIOHE
1951 r. B Jlaboparopuio «B» 6e3 TexHH4eCKHX pe-
LIEHHIA 10 LeloMy psdy BaxHeHLHX npodieM,
B YaCTHOCTH, — M0 TBa/1aM. Bot nouyeMy okoHu4a-
TeJIbHBIH MpoekT ADC oTAMYAICA OT NepBOHA-
4aJIbHOIO, M OCHOBHAas pa3paboTka ero ObLia npo-
BeneHa Jlabopatopuei «B».

C Hayana 1952 r. nocjie aHanM3a MoJiyyeH-
Hbix U3 JIMTTAH nokymentos [1.U. baoxuHues
WHUUMHPpYET npoBeaeHue B Jlabopatopun «B»
HOBOTO LIMKJIa PacUYeTHBIX MCCIE10BAHUI MO
BCEMY nepeuHIo pU3MIeCKHX MapaMeTPOB peak-
Topa: 06oralleHHIO ypaHa, KPUTHUYECKOM 3arpy3-
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Ke, MpONOJKMTEJbHOCTH KaMMaHUH, 3ddek-
THUBHOCTH CTEPXXHEH yNpaBJieHUs pPeakTOpOM,
3¢ dexTaM peakTHUBHOCTH, CpaBHeHHUI0 Idek-
TUBHOCTH OTpaXKaTeisl M 3aMeTUTeNs U3 rpadu-
Ta U OepUILIKS, aKTUBHOCTH cOpachiBaeMbIX ue-
pe3 BEHTHISLIMIO ra308, AKTUBHOCTH TEIJIOHO-
CHUTeJIs, TEMJIOBbLAEIEHHIO B rpahMTOBOM Knan-
Ke ¥ ap. Hanbonblune TpyaHocTH 6buiM cBsi3a-
Hbl C OLIEHKOH 3(p)eKTUBHOCTH BO/bl, HAXOAS-
lIeiics B TOMIMBHBIX KAHAJIaX M KaHalax CHCTe-
Mbl YIIPaBJAE€HHUA W 3aLIMTbl PEKTOpA, a TaKXe
aBapUiHOM BOIbI, KOTOpas nonanaet B rpadpu-
TOBYIO KJIalKy PeaKTOpa B C/lyyae pa3pbiBa Tpy-
60K TOrIMBHOrO KaHana.'”

B teopetnyeckomM otaene Jlabopatopuu
«B», pykosoanctBo kotopbiM [1.HU. bnoxnHues
OCTaBMJI 3a CODOI, H3YYAIMCh OTAE/bHbBIE, «HAU-
0oJsiee TOHKHE BOMPOCHI TEOPMH PeakTopa Ha
TeIUIOBbIX HEHTpOHax». OCHOBHBIE (hH3NUecKHe
pacueThl peakTopa w1 ADC ObUIM COCpPenoTo-
yeHbl B otaene A.K. KpacuHa (3aMecTuTe b Ha-
YYHOTrO pyKOBOJIHTeNA Mo co3naHuio ADC, ko-
OPAVMHUPOBABILHIA 3KCMEPUMEHTAIbHbBIE U pac-
YeTHbIe MCCJICAOBAHUA) M BbIMONHAIUCH TPYI-
noit M.E. MunawuHa. [aBHoii 3ana4eit 3TUX
pacueToB ObL1O onpeaesieHHe U BbIoop husnuec-
KMX XapaKTEPUCTHK peakTopa, onpeaejieHUe
He0oOXONMMOM 3arpy3Ku peaktopa TOMJIHBOM,
M3yYyeHHE €ro NoBeaeHHUs NpU aBapUHHbBIX CH-
TyalUMAX W Ap. AHa/IM3 aBapvu ¢ noTtepei rep-
METHYHOCTH TPYOKH TOMJIMBHOIO KaHanla 1 no-
CTYTIJIEHUEM BOAbI M3 HErO B rpadyMTOBYIO KJlal-
KY PeakTopa noka3ai BO3MOXHOCTb HEYIpPaBJisi -
€MOTO MOBLILLIEHUS MOLIHOCTH PeakTopa ¢ noc-
JIEyIOLIEM €r0 pa3pylleHHEM. Y TOUHEHHe pac-
YETHOrO aHaau3a 3TO aBapUHHOMN CUTYaLIUU U
pa3paboTKa KOPPeKTHPYIOLLUX Mep NMPOBOAM-
nuck ¢ yuactiem U.B. Kypuartosa Bnnoth 10
nycka peakropa. Hauxynuue npeanonoxeHust
He MOATBEPAHIHCS.

I'maBHas uaesi npoekTa peakropa AM cocto-
si/Ia B NPUMEHEHHH TPyOUaToro TB1a, B KOTOPOM
MOTOK BOIbI [UIS1 TEIUIOCHEMA ABHXKETCH BHYTPH
TPYOKHM, a YpaH HaxodMTCS CHApyXH M NOJXKeH
HMETb HaleXXHbIH TEIUI0BOM KOHTAKT CO CTEHKOM
TpyOKH. Co3naHue TAKOro TBIa (KaK Npu3HaBal
W caM IJIaBHbI KOHCTPYKTOpP YCTaHOBKH AM
H.A. Jonnexans') 6b110 Hanbosee TPyaHOM
npobaemoii. K Hayany npoeKTHpoBaHHs cnocod
M3roTOBIEHM TpyOUaTbIX TB3/10B He ObLT W3BeC-
TeH. MHOrouMcIeHHbIE MONbITKH PSla UHCTUTY-
ToB (JIMTIAH, HUHU-9, HUHU-13)" U3rotoBHTHL
onbITHbIE 00pa3ubl, CNOCOOHLIE BLIAEPXAThb
MPOEKTHbIE TEINJIOBLIE HATPY3KH C TEPMOLIMKIIH-
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Mpepucnosue: K uctopuu cosganua MNepeon B mupe A3C

POBaHHMEM, 3aKaHUMBAIMCh Heyaayamu. [lo3to-
MY B paboTy BKJIIOUHJIMCh TexHosIorH Jlaboparto-
puM «B» non pykosoactsom B.A. Mansix”. B
KoHue 1952 r. oHu pa3paboTany TB3/1, KOHCTPYK-
LSl KOTOPOTO J0MYCKa1a OCYLIECTBJIEHHE MHO-
TMX TEPMOLIMKIIOB W BbLIEPXKHBAIA HArPy3KH B
TPH C IMLLIHKUM pa3a NpeBbllLAloLLIHE MPOEKTHDIE.

CrpoutennbctBo 3naHus [lepsoit ADC Ha-
yanocb B ceHTsOpe 1951 r. Pa3zpabotka TexHU-
4YEeCKHUX NPOEKTOB OCHOBHbBIX CUCTEM M KOHCT-
PYKLHIi obopynoBaHusit ADC, BK/IIOYas peakTop,
Obl1a B OCHOBHOM 3aKOHYeHa K Hadany 1953 r.
OnHako AeTalbHYI0 popaboOTKY KOHCTPYKLH I
Y onpene/ieHUs PEXUMOB JKCITyaTallMK, pac-
CMOTPEHHUSA ABAPHIHHbBIX PEXUMOB, HCTIBITAHHH
HOBOI0 000pY10BAHUS, KOTOPbIE YACTO BbISIB/SI-
IOT HEPELUEHHbIe NpobieMbl H TpebyIOT MHOIIA
MnepecMOoTpa paHee NPUHATBIX TEXHUYECKHX pe-
LIEHHWH, MPOBECTH He YCNeBaln, MOTOMY 4TO CY-
wectBoBasno [locranosaenne CM CCCP ot

09.01.1953 Ne 204-125 o nycke ycTaHOBKH AM
B TpeTbeM KBapTane 1953 r. [o cocTosiHuio pa-
00T 3TOT CPOK 0Ka3a/cs HepealbHbIM: MOHTAX-
Hble paboThbl Ha ycTaHOBKe AM Hauanuch ToJb-
Ko B okTsi6pe 1953 r. B uenom, kak oTMeyaiot
y4acTHUKH pabot, 1953 r. 6b11 ocobo Hanps-
XEHHBIM LIS BCeX pa3paboTYHMKOB MpOEKTa,
CTPOMTENENH H MOHTAXHUKOB.>"

C ceHTabpsa 1953 r. Hayanu popMHpPOBaTHL
KOJUIEKTHB aTOMHOM cTaHUMH. B 31O Bpems
OblIM NogoOpaHbl U Ha3HaYeHbl HAYAIbHHUK
ADC H.A. Hukonaes'' W rnaBHblif MHXeHep
ADC A.H.'puropbsiHu’™. bonbluoe 3HayeHue
uMen nepesoa B Jlabopatopuio «B» onbITHBIX
CMELHATMCTOB U3 APYrHX HHCTUTYTOR M Mpel-
npustHit otpacau. Tak u3 JIUIIAH npuwen
b.I". JyboBckuii™", c KombuHara Ne 817 — nep-
Bbiii HauanbHHMK ADC H.A. Hukonaes, Haya/lb-
HUK cMeHbl [ H. Yiakos, pykoBoauTtenu ciyxo
H.Mopo3os, A.[lonos, I1.3ab6enuH u ap.

" Maasx Baadumup Arexcandposuy (1923—1973), KOHCTPYKTOP-TEXHOJIOT, IOKTOP TeX. HayK (1956), npo-
geccop (1965). C 1946 r. yuuncs Ha pusgake MI'Y, onHoBpeMeHHO paboTtan n1abopaHtom B HUH du3mku
MTY. B 1949 r., He okoHuMB yuedy, nepewen B Jlaboparopuio «B», B 1953 r. 6bi1 Ha3HAYEH 3aBeNyIOLLMM
Hay4yHbIM oTaenoM, ¢ 1962 r. — 3aBeaylolumii TeXHONOrHYECKHM CEKTOPOM H OJHOBpeMeHHO ¢ 1964 r. —
3aMecTHTeNb aupekTopa ®3IH no HayuHoit pabote. B 1970—1973 rr. pabotan 8 BHUH TexHHuyeckoii uH-
dopmaumu, Knaccudukauuu n koauposanust (Mocksa). [peanoxui KOHCTPYKUHIO H PYKOBOIWI CO3/1a-
HueM TBINa s peaktopa AM [epsoit ADC. KOHCTPYKTOP-TEXHOMOT TBAIOB LIS PEAKTOPOB ATOMHBIX MO/ -
BOIHBIX JIOAOK, OXJI2XAAEMBbIX XUIKOMETALTHYECKUM TEIJIOHOCHTENIEM CBHHELI-BUCMYT, TB3JIOB LISl KOC-
muueckux A3Y BYK u TOIA3 ¢ tenioHocuTeieM HaTpuii-kKanHit. [epoit Counanucruueckoro Tpyaa (1966).
OpaeHa: JlenuHa (1956, 1966), Tpynosoro KpacHoro 3namenu (1962). JleHuHckas npemus (1957). B ero
yecth B @OU ycTaHOBNIEHa MeMOpHaZIbHasA 10cKa (1993).

" Hukoaaes Hukonait Andpeeguy (1912—1968), unxeHep-tennotexHuk. OkoHuun KyiibblieBcKuit MHAYCT-
pHanbHbld HHCTUTYT (1937). C 1937 r. — uHxeHep T Ha HedrenepepabatbiBaloweM 3asone B Ye, ¢
1949 r. — aupekTop Kemeposckoit FP3C. B atoMHoit otpacau ¢ 1951 r.: 3aM. HayanbHMKA, 3aT€M Ha4allb-
HUK MpoMbillLIeHHOTO peakTopa AB-1 Ha niyronuesom Kombunate No 817 (Yensndunck-40), B 1954-1955
rr. — HauanbHMK 3aaHus 102 ([epsas ADC) Jlabopatopun «B», ¢ 1956 r. — 3aM. HauaIbHUKA, 3aTEM HA4Ya1b-
HHUK YTNpaBieHUs 3HEPreTHYeCKMX YCTAHOBOK, ¢ 1962 r. — YnpasieHUsi TPAHCNOPTHBIX (CYI0BBIX) YCTaHO-
BOK, B 1965-1968 rr. — YnpasieHHst aTOMHbIX JHEPreTHYECKHUX YCTAHOBOK MHHHUCTEPCTBA CpeiHero Malli1-
HoctpoeHuss CCCP. OpaeH Jlenuna (1956, 1959).

“* Ipucopeany Apmem Huxonaesu (1916—2002), dpu3uk, kananaar tex. Hayk (1957). Okonunn MIY. C 1951 r. —
3aB. n1abopatopuii, ¢ 15.09.1953 — rnasHbiit HHxeHep 3n0aHus 102 (Mepeas A3C), ¢ 10.06.1955 — HayanbHUK
¥ rnaBHblif MHXeHep [Mepsoit ADC, ¢ 01.01.1958 nepesenex u3 Jlabopatopuu «B» «B CBA3M ¢ HA3HAYEHHEM
HAYaJbHUKOM OTICIEHHUA IEKTPOCTAHUHK YNpaBneHHs IHEPreTHYECKHX YCTAHOBOK MHHMcTepcTBa».
Opaex Tpynosoro KpacHoro 3HameHu (1956). A. H. Ipuzopesani ymep 29 anpeas, 8 detb ocmanosku peakmopa
Iepaoii AIC.

) Hyboackuii bopuc Ipueopoesuy (1919—2008), hu3uk, 1okTOp Tex. HayK (1966), npodeccop (1975). OkoH-
yun XapbkoBcKMit yHuBepcuTeT (1940). C 1940 r. acnupanT Y®TH (Xapbkos), ¢ 1941 r. B deiicTByloleii
apMuu. B 1944 r. nocne paHeHust npuHsT B Jlaboparopuio Ne 2, B 1953—1991 rr. padortan B ®3H (B 1958—
1977 rr. — HayanbHUK oTaena PIH, obecneunBaBLLETO AAePHYIO 6€30NACHOCTD NPeaNPHATHIH aTOMHOM OT-
pacau CCCP). YuacTtsoBan B co3gaHuu H nycke (25.12.1946) nepsoro B CCCP siaepHoro peaktopa P-1,
coopyxeHHoro B Jlabopatopuu Ne 2, nepBoro npoMbilLLIEHHOIO MUIYTOHHEBOTO peakTopa «A» (¢ 1952 r. —
Hay4HbIi pYKOBOAMTEb 3KCIUTyaTaunu) Ha KombuHate 817 (HbiHe [10 «Masik», r. O3epck), pykosoaun pus-
nyckom peaktopa [lepsoit AIC (1954), pusnyckoM aByx peaktopHbix 610k0B bBenosipckoit A9C (1-1 oue-
penb, 1963—1967 rr.). buu npencenarenem cexund HTC otpaciu no obecneyeHHIO saepHOIi H6e30MacHOCTH,
y4acTBOBa/ B pa3paboTke 6€30NaCHOM TEXHONOMHH 3KCNyaTauMuK ypaH-rpadMTOBLIX peakTopos. OpieHa:
JlenrHa (1949), OteuecrBeHHO#M BOHHbI (1944, 1946), Tpynosoro KpacHoro 3Hamenu (1962), «3nak INMoye-
Ta» (1956). CranuHckas npemus (1949, 1951).




MNpepucnosue: K uctopun cospanuna [epsor B mupe A3C

OrpomHyo nomoluus Jlaboparopuu «B» B
co3naHuM [Nepoit ADC oka3blBaM pYKOBOIM-
tenu MNT'Y, onbITHBIE YYeHble H CNELUHATACTbI
IPYruX MHHCTUTYTOB M NpeanpusTuid. Kak Bcno-
MuHan M.E. MuHawMH, ¢ Hayana MoHTaxa
000pyn0BaHUs Ha CTAHLMM MOYTH BE30TNYHHO
Haxonunacs E.I.CnaBckuii, npuesxanu
H.B. Kypuaros, A.Il. AnekcaHapoB, rinaBHbli
KOHCTpYKTOp peaktopa H.A. lonnexans U €ro
6nnxaidwnii noMowHKK I.H. AneueHkoB.
CnaBckHii hakTHUYECKH B35 Ha ce0s1 pyKOBOI-
CTBO MOHTaXHbIMH pabotamu, KypuaToB 60b-
1Ie 3aHUMaincs (pH3MKoi peaktopa, AjleKcaHa-
poB nonosnHsan Kypuarosa B 4acTH HHXEHEPHO-
MPOU3BOACTBEHHBIX BONMpPocoB, [losuiexans uer-
KO MpeacTapisii cebe MpUHLMKIIBI MPOAOIXKEHHS
NpoeKTUPOBAaHUSA U cO31aHUA OyayLuux 6J10KOB
HOBBIX peakTopoB THna [leosoit A3C ¢ Tpy6-
4aToi KOHCTPYKLHe TR3j10B.2"

KoHeuHo xe, poab Kypuatosa, ocyluecTs-
JisiBLIero oblliee HayyHOE PYKOBOICTBO COBETC-
KMM aTOMHbIM MPOEKTOM, OblJ1a ropa3ao Bbille,
a MHOrAa UMena peluaiollee 3HaueHue. Jlocta-
TOYHO BCMIOMHUTD 2MU301, KOTOPbIH 11PUBOAUT
B cBoMX BocnoMuHaHusx [1.A. bnoxuHues, kor-
na U.B. KypuartoB cnac NpoeKT OT 3aKpbITHS.

Cawm [1.H. broxuHLEB, KaK HayuHbIH pyKO-
BOIMTENDb MPOEKTa, 3aHUMAJCS HE TOJIbKO (hU-
3HYECKUMHM BOMNPOCAMH COOPYXEHUs peakTopa,
HO M BOMPOCAaMH CO3IaHHSA TB3JIOB, H BCEMH HH-
XKeHepHbIMU npobnemamu. Ero pabounii neHb,

KO.B. @ponos

KakK BCMOMMHAIOT Y4aCTHUKHK paboT, nponosn-
Xajicsi He MeHee 15 yacoB M Bpsil 1M OH UMe
BbIXOAHbBlE. >

[MpoekTuposanue [Nepsoit ADC nposoan-
JIOCh IUW b ¢ MUHUMabHbIM 00 BEMOM IKCIE-
PHUMEHTAIbHbIX paboT, MOITOMY pacuyeTYHKAMH
ObL/10 BBIIBUHYTO MPEAJIOXKEHHE O CO3AaHHH
3KCNEPUMEHTANIBHOIO CTEH/A.

3TOT CTEHA — KPHTHYECKas cOOpKa aKTHB-
HO# 30HBbI peakTopa AM u3 rpagwmra, ypaHa u
BOJlbI C TPYOUATBIMH TB3/1aMH, HA3BaHHAasl BIOC-
NeacTBUH «pu3. creHnoM AM®», — cobupancs
B IJIABHOM KOpI1yce HHCTUTYTA NPSMO M10] Ka-
ouHetom aupekropa /1. M. baroxuHuesa. Llenbio
SIBJSNOCH MOJIyUeHHE IKCNEPUMEHTANbHBIX
NIAHHBIX, TMO3BOJISIOUIHX NPOBEPHTD TNPABHIIb-
HOCTbh METOIMKH pacyéTa U BbiDOpa napamer-
poB. AM® 10CTHUI KPUTHUYECKOIO COCTOAHUS
3 mapra 1954 r., Ha HeM Bnepsble B OOHHUHCKE
ObL1a OCYLLECTB/ICHA LENHAA peakLus JeNeHUs
ypaHa. [1poBea€ HHbIe IKCIIEPUMEHTDI 110Ka3a-
JIK, 4TO OONbLIMX OIIKUOOK, MO KpaHHEi Mepe Ha
Hayajo KaMmnaHuu A3C, He 6yaet. B coznaHum
W NycKe cTeHaa NnpuHUMaiv yyactie A K. Kpa-
c¢uH, bBb.I'. dyb6osBckuii, M.E. MUHalIKH,
I.H. Ywakos u ap.

K Mapty 1954 r. 6611 roTOB NEPBbIIA KOMII-
JIEKT TB3JIOB LISl peakTopa AM, H3roToBR/IEHHBIX
Ha MauMHOCTPOMTEILHOM 3aBOJIE B I'. DNEKTPO-
CTa/Ib, 3aKOH4YeH MOHTaX cucteM ADC u 5 Mas
Hayara 3arpy3Ka peakTopa TOIIHBOM.

" Konosaioe Baadumup Andpeeeuy (1923—2007), unxeHep-Gu3auk, KaHauaaT rex. Hayk (1969). Oxonumnn Moc-
KOBCKHMI MexaHudyeckKMH HHCTHTYT (1953). B 1941—1947 rr. cayxun B apMmuu. B 1953—1987 rr. pabotan B
D3H (c 1961 r. — 3aB. nabopaTopHeit). YuacTBoBal B MOATOTOBKE K NYCKY M 3kciutyataunu Iepsoi A3C,
MPOBOAMA PAaCUYETHO-IKCMEPUMEHTAIbHBIE HCC/IEA0BAHUA HEMTPOHHO-(DHIMUECKHUX XaPAKTEPUCTHK CTEH-
J0BOTO MPOTOTHNA iiepHOro paketHoro aAsuratens (AP[1) ans kocMUYecKHX annaparos, 3aTeM Hay4YHbIH
pYKOBOIHTENb pa3paboTku AP u ero HasemHoro nporotuna UPTHUT, npowenuero orHesble HCNbITAHUSA
Ha CeMMNaJaTHHCKOM MOJUTOHE.

Huiomun Eecenuis Heanosuy (1929—1991), uHxeHep-du3uK, KaHauaat ¢pu3.-Mat. Hayk (1963). OkoHuun
MTIY (1952). B 1953—1970 rr. u B 1976—1991 rr. paGotan 8 @IH (8 1979—1990 rr. — HayabHHK 1abopaTto-
puu). B 1970—1976 rr. — yueHblii cekpeTapb paboueii rpymniibl no 6uicTpbiM peaktopaM MATAT3, coBeTHHK
npeacrasurteibetBa MU CCCP 8 Bene. Yuactsosan B pu3nueckux uccieoBaHusx peaktopa [epsoii A9C,
B nycke nepeasuxHoi ADC TIC-3, ucclieJoBAHUSIX PEAKTOPOB PAMIHYHBIX THIIOB, B TOM MMc/e Ha ObicT-
pbiX HEUTPOHaXx.

Manyoe Muxaur Hukumoesuy (1925—1995), MHXeHep-PHU3HUK, KaHAKHAAT TeX. HayK (1964). OkoHuun Moc-
KOBCKMH MeXaHH4YeCKHH HHCTUTYT (1951). B 1951—1995 r1. pabortan B @IH (¢ 1958 r. — crapiumii Hay4-
Hbli COTPYAHUK, B 1970—1987 rr. — 3aB. nabopatopueii). Mccnenosanms B obsactu dusuku peaktopa [lep-
Boi ADC, TpaHcnopTabeibHbIX PEAKTOPOB MAIOH MOLLLHOCTH; IKCIIEPUMEHTAIbHBIE paboTsl B 060CHOBA-
HHe Gpu3nueckux napamerpos peaktopa ABB—1.5. YuacrsoBan B pusuueckunx nyckax peakropos bP-10 u
BH-600.

Kamaes Arsghped Bacurvesuy (1929—1997), nHxenep-¢pu3nk, kaHauuatr gus.-Mar. Hayk (1967). OkoHumni
JIMH (1953). C 1953 r. — cTaplumii JabopaHT, MAAALIKHA HAYYHbIH COTPYAHHK, CTAPIIMA HAY4YHBIH COTPY-
HHUK, ¢ 1969 r. — cekpetapb napruiiHo1ro koMuTeTa KITCC @I H, ¢ 1983 1. — nepsbiii cekpetapb O6HHHCKO-
ro ropkoma KITCC. B 1990-1997 rr. — crapwmii HayuHsblit cotpyanuk @IU. OcHosHble paboTbl B oBsacTu
obecneyeHHs saepHoi Ge30nacHocTH GH3HMYecKHX cTeHnoB, ADC M npoMbiuLieHHbIX 06bekTOB. Henoc-
peacTBeHHO yuacTtBoBan B nycke [NepBoit ADC u 1Byx peakTopHbix 610k0B benospekoid ADC (1-s odepenb,

963—1967 rr.). B nocnenHue roabl 3aHMMaICA aHAJIM30M COCTOAHHUS ATOMHOM HAYKH M TEXHHKH.
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6 Mast 1954 r. npukasom npektopa Jlabopa-
TOPHH «B» 15t npoBeeHHS MYCKOBLIX paboT Ha-
3HAYAIOTCH AeXKYPHbIE HAYUHbIE PYKOBOIMTENH
(A.K. Kpacuh, b.I'. ly6osckuii, M.E. MuHa-
WHH) U UX NoMoulHUKH (B.A. KoHoBanos,
E.NU. Uniotun, M.H.Jlanuos, A.B. Kamaeg)™.
Ewe paHblue npukaiom HauaisHUKa ADC ObLTH
YTBEPXKIEHbI I€KYPHbIE CMEHbI M HA3HAYEHBI HX
HauabHUKHK (KO.B. ApxaHreabckuid, b.b. bary-
pos, B.A. Pemuzos, ' H. Yinakos)™.

9 mas B 19 wacos 7 MMHyT npu 3arpyske 60/,
TOILIMBHOIO KAHA1A PEaKTOP A10CTUI KPHTHYHO-
CTH H 3areM ObL1 3arpyXeH NOJHbIM YHC/I0M Ka-
Ha10B (128 1TyK). 26 uionst 1954 r. ocyecTnie-
Ha noja4a napa Ha TypOHHY, a 27 HIOHs IeHepa-
Top [NepBoit ADC 6bL1 BITIOUEH B EAMHYI0 3Hep-
TeTHYECKYI CUCTEMY CTPaHbl, €70 MOLLIHOCTD J10-
cturna 1,5 MBT. B oktsi6pe 1954 r. craHums 6bL1a
BbIBE/IEHA HA NPOEKTHbIE MAPAMETPBI.

Nepsas ADC npeactasnsna coboii oqHope-
aKTOPHYIO YCTAHOBKY, BbICOTA AaKTHBHOM 30HbI —
1,7 M, anametp — 1,5 M, noJsiHas sarpyska ypa-
Ha — 560 Kr, oboraweHHe ypaHa — 5%, s1eKT-
puueckaa MoluHoctb — 5000 kBT, TernnoBas
motuHocTs — 30000 k Br. Pabora INeppoit A9C
Obljla BLICOKO aBTOMATH3MPOBAHA, U CTAHLIMS
Mora paboTaTh B ABTOMATHYECKOM PeXHMeE pe-
ry1MpoBaHus. Bo BTOpoM KOHTYpe peakTopa Bbl-
pabaTblBaICH lleperpeTblii nap naBieHneM 12,5
ara M reMrnepatypoit 260 °C; nap nocrynan B 1yp-
OMHY, Ha BaJly KOTOpO# ObL/T YCTAHORJIEH 3JIEKT-
poreHeparop.*¥ 1o 6bL1 nepBblii IPOMBILLIEH-
HblIH ONBIT Npeobpa3zoBaHus Yepe3 NapoTypOHH-
Hblil LKKJ1 HEPTUH JEICHHS siIEp YpaHa B J/1eK-
TPHUYECKYIO 3HEPruI0™.

Mpepucnosue: K uctopun cospanua MNepson B mupe AIC

3a yyacTHe B pa3paboTKe, MycKe U OCBOe-
Huu [lepsoit ADC 1.HU. bnoxuHueny,
H.A. Josunexamo, A.K. Kpacuny, B.A. Maneix
Obl1a npucyxaeHa JleHUWHCKas npemMusi, 601b-
ILIasi CPYIINa y4acCTHUKOB paboT HarpaxiaeHa op-
neHaMu n meaanamu CCCP.

HNoxnan I.W. broxuHuesa o INepsoit A9C
CTan OCHOBHBIM 1oknaaoM Ha llepBoi Mexay-
HapoiHo#i KoHpepeHuHH OOH no MUpHOMY Hc-
NoJIb30BaAHUIO ATOMHOMH 3Hepruu B XKeHeBe
(1955). OH npoun3ees OrpOMHOE BrieyaT/ieHHe Ha
TBLICAYHYIO ayIHTOPHUIO H, HECMOTPS Ha 3arnpe-
lLICHHWE NMpaBUIaMH KOH(DEPEHLIMH arU1oAMCMeEH-
TOB, OKOH4YaHHe BbicTyruieHus [1. . bnoxuHue-
Ba ObL10 BCTpeueHo 6ypHOii oBaliHeit. >

*kk

C 1956 r. cTaHuMs ObL1a OTKPbITA 111 MO~
CellleHU COBETCKMMM M 3apyOeXXHbIMH Nenera-
uusaMH. INepsyro ADC noceTH10 MHOTO BUIHbBIX
NOAUTHUECKHX JesTENEH, YYEHbIX, a TAKXKE 1e-
CATKH TBICHY MPOCTHIX JI0AEi MOYTH M3 BCEX
crpaH Mupa. B nepsoiit nepuon paborel A9C
paccMaTpHBAIACh KAK OMNbITHas 3HEpreTHYeckKas
craHuMs. Ha Hell yyMJIMCb M NPOXOAWIK NOATo-
TOBKY CMELMHATUCTLI NMepBbIX NPOMBILLIEHHBIX
CTAHUMM, IKHIAXH TNEPBbIX ATOMHBIX NMOABO/-
HBIX JIOJOK M aTOMHOTO JieaokKosa «JIeHHH», cTa-
XHPOBAJIMCh CrieLlMAIMCThI U3 ['epMaHcKoii ne-
MOKpaTHUyeCcKOH pecnybiukH, YexocoBakuH,
Kurasa, PyMbIHHH.

Ho, HaunHas ¢ 1956 r., Ha3HaYeHUe CTaH-
LMK CTAJI0 NMOCTENEHHO MeHAThCA. OnbIT pa3pa-
60TKH, coznanus v 3xkcryarauuu INepsoid A9C
noMor bonee 4eTKO onpeaeuThb 3a1a4u Gnmxaii-
uiero 6yayuiero no MCMnoJib30BaHHUIO AAEPHBIX

™' Apxancensckui IOpuit Bacwiveguu (1924—7?), unxeHep-sHepretuk. Oxonunn M3H (1951). C 1951 r. —mnan-
1K HAYYHbI COTPYAHHUK, ¢ 15.09.1953 — HayanbHUK cMeHbl 31aHus 102 (Mepsas ADC), ¢ 1955 . — 3aB.
(u3uueckoii nabopartopueit Meppoit AIC; B 1956 r. oTKOMaHAMPOBAH B ropaAake rnepesoaa B [naBHoe yn-
paBieHHE N0 MHPHOMY HCMOJIb30BaHHIO aTOMHO# Hepruu npu CM CCCP.

batypos bopuc bopucosuy (1928—7), unxeHep du3nk. OKoHYHA MOCKOBCKHIT MeXaHHYECKHIA HHCTH-
1yT (1952). C 1952 r. — MHXeHep ycTaHOBKM, ¢ 15.09.1953 — HauanbHUK cMeHbl 301aHHA 102 (TlepBas A3C),
¢ 1955 1. — HAYANILHMUK IKCIIEPUMEHTAILHOM NET/IM HA peakTope AM; B 1956 r. oTKOMaHIMPOBaH B NopsikKe
nepeBoaa B [aBHoe yrpasieHHe nNo HCNoOAb30BaHHA aTOMHO#M 3Hepruu npu CM CCCP.

Pemuzoa Bradumup Anopeesuy (1925— 7). nHxeHep-TexHoaor. Okonunn M3 H (1948). Pa6oran Ha lNocy-
AapCcTBEHHOM XUMHYecKoM 3asoae MM. [1.U. Menaeneesa (JleHuHrpan), ¢ 24.12.1953 — HauanbHUK CMEHBI
3nauus 102 (Ilepas ADC), B 19561958 1. — HauanbHUK cMeHBb 30aHUA 150 JlabopaTtopuH «B».

Ywaroe leopeuit Huxkonaesuy (p. 1918), nHxeHep-texHonor. OKoH4YHI MOCKOBCKHI1 aBHALLHOHHO-TEXHO-
NOrn4eckuid MHHCTHTYT (1945), okoHuYMI MOpbKOBCKHH MHAYCTPHAIbHBIA HHCTUTYT (1947). Kanauaar Tex.
Hayk. (1961). B 1941—1944 rr. — TeXHOJ10T, HAYAIbHUK TEXHHYECKOI'0 OTAE/1a aBUaLIMOHHOTO 3aBoja Ne 21
(1. Topbkuid), ¢ 1947 r. — MHKeHep, HaYaTbHUK cMeHbl Ha KomOuHate Ne 817 (Yensnbuuck-40), ¢ 1953 r. —
CTapLuMi Hay'uHblif cOTpyaHHK, ¢ 01.04.1954 — HayanbHUK cMeHBbl, ¢ 20.06.1955 — 3aM. rnaBHOro MHXeHe-
pa, ¢ 09.04.1956 — rnasHbiit KHXeHep, B 1958—1968 rr. — HauansHuK [epsoit ADC. B 1968 r. otkoMaHaupo-
BaH B pacnopskeHe MUHUCTEPCTBA 3HEPreTHKH W 2nekTponpombiuuieHHocty CCCP. Opaena Tpynosoro
KpacHoro 3Hamenu (1956), Jlenuna (1962).




Mpepmcnosne: K nctopun cospanua MNepeoin B mupe ASC

PEaKTOPOB KaK B 3HEPTeTHKE, TaK M APYrUX Mpo-
MBbILLLIEHHBbIX NpUMeHeHHsX. PeakTop pelueHo
ObLI0 HCTOIB30BaTh B OCHOBHOM KaK HCTOMHHK
HEWTPOHOB U1 IPOBENEHUS HAYYHbBIX UCCIEN0-
BaHHIi, B YaCTHOCTH, HEOOXOIMMBIX 15 CO30a-
HUs1 Dosiee MouHbIX ADC. OnHOM U3 rMaBHbIX
MPHUYMH LU IPUHATHUS TAaKOro pelleHus ObLia
KpaHHsisi OrpaHH4eHHOCTb 0a3bl CrieLIHATH3HPO-
BAHHBIX MCCJIeJOBAaTENBCKUX HCNBITATENbHbIX
PEAKTOPOB, KOTOpPasi TOJIbKO CO3AaBanach. 310
ewwe B 1951 r. npeasuaen biroxuHues, koraa nu-
can B I1I'Y, uto «arperat AM nNoMHMMO HHXeHeD-
HOH NPOBEPKH I0XKEH ObITh HCNOIbL30BaH LIS
LIHPOKOro Kpyra ¢pM3HYeCKHX, MaTepHaloBel-
YeCKHX UCCIeN0BaHHi» .

3a Bce BpeMs paboThI U151 NPOBEAEHUS Ha-
YUHbIX U HHXEHEPHbIX IKCMNEPUMEHTOB Ha pe-
akTope AM 6bL10 coopyxeHo 17 neTenb paiivy-
Horo Ha3HayeHus. Cpean paboT Ha 3TUX METAAX
Hal0 OTMETHUTB, MpeXIe BCEro, UCCAeN0BaHUA,
npoBeleHHbIe B 000CHOBAHHE PEAKTOPHBIX YC-
TAHOBOK U151 nepBoi ouepeau benosipckoit ADC
(peakTopbl AMB-1 1 AMbB-2) u bunubuHckoii
AT3L (peaktop 2I'T1-6). Ha AM oTtpabarbiBa-
JIUCb OTAeNbHbIE 1eMeHTbl peakTopoB PBMK
Jlenunrpanckoii, Kypckoit, CMoneHckoid, Yep-
HOObUIbCKOI U UrHasimHckoi ADC. Takum 06-
pa3oM, peaktop [lepBoii B Mupe ADC cran oc-
HOBOMOJIOXHHUKOM Hanpap/ieHUSi KaHAJIbHbIX
ypaH-rpaMTOBbIX PEAKTOPOB.

B 1962 r. Ha peakTOope AM Hayana 3kcrnuy-
ATUPOBAThLCA NET/IEBas YCTAHOBKA TEPMO3MUCCH-
OHHoro npeobpa3oBaHus 3Heprun. Ha 3toii yc-
taHoBKe Bnepsbie B CCCP sinepHasa 3Heprus
ObL1a HenocpeacTBEHHO Npeobpa3oBaHa B 71EK-

KO.B. @ponos

TpHuecKylo. [1onyueHHbIE Ha neTiie pe3yabTarhl
OblJIM MUCMOJB30BAHBI TIPH MPOEKTHPOBAHUH H
nycke B 1970 r. nepBoro B Mupe peakTopa-npe-
obpazosartens TOIMA3 anst KocMUYECKHX siep-
HBIX JHEPreTHYECKHX YCTAHOBOK.

KpoMe neT/ieBbIX UCNLITAHWIA, B PEAKTO-
pe AM uccnenoBanoch NoBeaeHHe psiga peak-
TOPHBIX MAaTEPHAIOB B palHALLHOHHBIX NMOJAX.
Ha HeHlTpOHHBIX NMyuYKax peakTopa MpOBOAH-
JIMCb MCCNEeN0Balusl, B TOM Yucie no ¢pusMke
TBepaoro teaa. B 1990-e roast Ha AM 6bL10 Ha-
JIAKEHO MPOU3BOACTBO HCKYCCTBEHHOTO palno-
HYKJIMIa MOJIMDAEHA, YTO Ha 10JIroe BpeMs cae-
aan0 @I rnaBHbLIM U3rOTOBMTENEM M NOCTaB-
LLIMKOM FreHepaTopoB TeXHeUns-99, npuMeHs -
€MbIX B MeJHLIMHE LI AHarHOCTHKH OHKOJ0-
rHYeCKHX 3a00NeBaAHUIA.

*k ¥k

29 anpenst 2002 r. IepBass AD9C 6bL1a ocTa-
HoBneHa. [Moutu 50-neTHHit nepyoa ycneuHoH
3KCMAyaTalMHM Ha IHEPreTHUYECKHUX pexumax
peaktopa AM noatsepani NpaBWibHOCTb H3HA-
YaJIbHO NMPUHSTBIX PelIeHUIA.

B HacTosiLlee BpeMsi Ha CTAHLIMM BEIETCH
pabora nno cosnaHuio nepsoro B Poccun MeMopu-
a1bHOro My3€esi aTOMHOH 3HepreTUKH Ha 6ase
ABC, 3kcnnyaralusi KOTOPO# NPOLOIXKAETCH B
PEeXKHMME OKOHYATE/IbHOIO OCTaHoBa. TakuM 00-
pa3oM, [Tepeas A3C, rnaBHbIi BKJ1al KOTOPO# B
MHPOBYIO LIKBWIH3ALIMIO 3aKJTIOYAETCS B TOM, YTO
OHa 1aa Ha4yano MHPHOMY MCMOJb30BaHUIO
aTOMHOM IHEPTUH U CNOCOOCTBOBAIa H3MEHEHHIO
B3rJIsL1a JII0Aei Ha aTOMHYIO npobieMy, Npoaoi-
XKAET CBOE CIYXXEHHE yKE B HOBOM KauecTBe.

' TpH MoAroToOBKE CTaTbH H KOMMEHTAPHEB MCTOJIb30BAHBI IOKYMEHTAILHBIE MAaTEPHA/IbI CCILYIOLIMX
H3gaHWi: K HCTOpHMH MUPHOTO HCMOab30BaHUsA aTOMHOI1 3Hepruu B CCCP. 1944-1951. (JoKyMeHTbI U Ma-
Tepuansl) / MunatoMm Poccuu. FHL P® — ®3U; ors. pen. B.A. Cuaopenko; coct. JI.KU. KyanHosa,
A.B. WWereabckuit. — O6HuHck: THU P® — ®3H, 1994; Atomubii npoekT CCCP: JlIoKyMeHTbI U MATEPH-
anel. / MNMon o6w. pea. J1.A. PaGesa. T. I. 1938-1945. Yacte | / CoctaButenu JI.LA. KyauHoBa,
I.C. CuHHubIHa, H.M. Ocunosa. — M.: Hayka. ®@u3matiauT, 1998; Atomublii npoekT CCCP: JloKyMeHTbl 1
martepuansl. / [Moa obuw. pea. J1.A. Pubesa. T. 1. 1938-1945. Yactes 2. / Cocrasurenn JLA. KyiauHosa,
10.B. ®ponos. — M.: U3n. MOTH, 2002; AroMmublid ipoekT CCCP: JloKyMeHTBl U MaTepHalibl;
B 3 1./ lloa obw. pen. JI.A. Psabepa. T. 1I. AToMHass 6Gomba. 1945-1954. Kuura 5 / CocraBuTtenu
I'.A. Fonuapos, [1.I1. MakcumeHnko. — Capos: POALU-BHUHU DD — M.: ®usmataut, 2005; ATOMHbIHA npo-
ekt CCCP: okymeHTbl u MaTepuaibl: B 3 1. / [lon o6ut. pen. J1.. Psdesa. T. Il. AtomHas 6om0Ba. 1945-
1954. Kuura 6 / Coctasuteau I.A. F'onuapos, I1.I1. MakcumeHko. — Capos: POAL-BHUHU DD — M.: ®us-
mataut, 2006.

I CneunaibHblii KomuteT (CrieukoMuTeT) — co3aad MocranoaeHueM Nockomuteta O6opoHbl (FTKO)
o1 20.08.1945 Ne 9887 npu KO CCCP, ¢ 04.09.1945 — npn Cosete Hapoanbix Komuccapos, ¢ MapTa 1946 1. —
npu Cosete Muructpos CCCP. B 1945—1953 rr. CneukoMuteT Gbl1 IIaBHLIM OPIAHOM, KOTOPOMY NpPH-
HAILTEXaI0 NPAaBO OKOHYATEILHOTO PelUeHHUS MO BCeM OCHOBHBIM BOINPOCAM MO CO31aHHKD aTOMHOHM npo-
MbILLIEHHOCTH U 60MObI H HX HHAHCHpOBaHMA. PaboTan Kak KoJLlerHalbHbIH OpraH.




FO.B. ®@ponos Mpeamcnosue: K uctopun cospanus MNepson 8 mupe AIC

Y Mepsoe rnaBHoe ynpasaeHue ([1I'Y) npu Cosete HaponHbix Komuccapos (3ateM — Coete MHUHM-
ctpos; CM) CCCP — co3naHo [NoctaHosneHueM FNockomutera O6opoHsb! o1 20.08.1945 Ne 9887 kak oprax
HENOoCPeACTBEHHOTO OIIEPAaTHBHOIO PYKOBOACTBA HAYYHO-HCC/IE10BATENIBCKHMH, MPOEKTHBIMH M KOHCTPYK-
TOPCKHMH OPraHU3aUuHsAMH H NMPOMbILIEHHBIMH MPENNPHATHAMH NO MCMNOJAL30BAHMIO BHYTPUATOMHOM
3HEPruM ypaHa U cO31aHUI0 aToMHoro opyxHs. [1TY Haxoaunock B noauMHeHHH CrieLKOMHTETA U HE HMe-
110 NpaBa camocTosTeNbHOTo Bbixoaa B CM CCCP. B 1953 r. Ha Bazse [1TY coznano MuHMcTepcTBO cpenHero
mamimHocTpoeHusi CCCP.

¥ [lanee paccMaTpUBAIOTCS TOJNLKO paboThI 110 peakTopam, M3HAYANBHO MpeHa3HAYEHHbIM [UIS 3Hepre-
THYECKHX LeJei.

» labopatopusi Ne 2 AH CCCP («cneunanbHas 1abopatopus atomHoro siapa npu AH CCCP») co3aaHa
PacnopsixenueM lNockomuTteta O6opoHbl (FTKO) ot 28.09.1942 Ne 2352 nnsi M3yvyeHUs BO3MOXHOCTH «CO3-
NIAHUA YPaHOBOM GOMOBI MJIM YPAHOBOTO TOIUIMBA» B cocTaBe JIECHUHIpaackoro GU3MKO-TEXHHYECKOTO HH-
crutyra 8 Kasanu (B 3sakyauuu), no lNocranosneHuio F’KO CCCP or 11.02.1943 Ne 2872 nepeBeneHa B
Mocksy Ha npaBax MucTuTyTa, pacnopsixkeHueM lNpesnanyma AH CCCP o1 04.04.1949 Ne 386 nepeumeHo-
BaHa B JlJabopatopuio u3MepHuTenbHbiX npubopoB AH CCCP (JIUI1 AH), Pacnopsixenuem CM CCCP ot
10.11.1956 Ne 6664 — B MHcTHTYT aTOMHOi#1 3Heprum AH CCCP, ¢ 1960 1. — umenun U.B. Kypuartosa; ¢ 1992 r. —
PHL «KypuaToBCKHI MHHCTHTYT», B HacTosiLLEE BpeMs BXOAMT B cocTaB HallMoHanbHOro HccaeaoBaTebe-
KOro HeHTpa « KypuaToBCKHH HHCTHTYT», 00beIMHSAIOLIEr0 YeTbipe HayuHbIX MHCTUTYTA. C 1945 r. hakTn-
qyecKH Haxoaunaach B cucteMe 1Y, 3atem MuHucTepcTBa cpenHero MawmHoctpoeHus CCCP.

» JlTaGopaTopus Ne 3 cosaada B 1945 r. B Mockse B cucteme IIY, ¢ 1949 r. — TennotexHuyeckas 1abopa-
Topusi AH CCCP, ¢ 1958 r. — MHCTHUTYT TeopeTHUYECKOH H 3KCNepUMeHTaNbHOM pu3nku (MTID), B HacTo-
Awee BpeMs BXxoaut 8 coctaB HULL «KypuatoBekuii uHeTUTyT». 31€ch noctpoeH (1949) nepsuiit 8 CCCP
THAXEJOBOAHbBIH peakTop.

" CneayeT yuMThIBaTh, YTO HauMHas ¢ 1943 r. wna pa3paboTka NpOMbILLUIEHHBIX PeaKTOPOB — HapaboT-
uukos BomboBoro matepuaia. C 310i npobiieMoi cBs3aHO co3naHue nepsoro peaktopa ®-1, pabotbl no
THXEJIOBOIHOMY PEAKTOPY H Ap., B X0[€ KOTOPbIX NPOBOAHIHCH HCCIEN0BAHHKS, BaXHbIE V1S NPOeKTUPOBa-
HMS IHEPreTHuecKUX peakTopoB. [ToMUMoO pa3paboTKu MeTOA0B hH3HUECKHUX PACUETOB, 3TO H3yYEHHE Terl-
Jlonepe/laln B peakTopax «C 1E/1bI0 CHATUS MAaKCHMaIbHOTO KosinyecTsa 3Hepruu» (LUKTH, DHHUH), «uc-
cle10BaHHE MEXaHHUYECKHX H TETJIOBbIX CBOMCTB rpadpuTa Ha pasHbix TeMnepatypax» (BUAM) u np. Ho u3-
3a XECTKOIr0 peXMMa CEKPETHOCTH MHOTHE H3 MOJIydeHHbIX B TOT NEPHUO AaHHBIX 111 pa3paboTYHKOB 3HEp-
FETHYECKHX PEaKTOpPOB ObUIKH HEOCTYIIHbI.

¥ HayuHo-texHuueckuii coset [1I'Y npu CM CCCP obpazopaH [NocraHosneHnem CM CCCP o1 09.04.1946
Ne 803-325 nyreM o6beanHeHus TexHuueckoro 1 MHxeHepHo-TexHHYeckoro coBeToB CneukoMuTera. Ha
HTC IIT'Y Bo3naranock paccMOTPEHHE HayYHbIX U HHXEHEPHO-TEXHHYECKHUX BOMPOCOB B 00/1aCTH UCTTO/b-
30BaHHUSI aTOMHOI SHEPrHH.

9 Nabopatopus «B» (MHcTHTYT «B») Oblna co3nana MocraHosaennem CHK CCCP ot 19.12.1945
Ne 3117-937 nns opraHu3auuu paGoTbl rpynmnbl HEMELUKHX Y4eHbIX H CMIeLMATUCTOB, BO3rIaBnsieMoil npo-
tdeccopom X. lMo3e. Bxoauna B coctaB 9-ro ¥Ynpasnenus HKBI (MB) CCCP, ¢ 1949 r. — B IITY.
C 1960 r. — ®HU3UKO-IHEPreTHUECKHIH HHCTUTYT, B HacTosillee Bpems — @IV «[ocynapcTBeHHbIH Hayy-
Hbli ueHTp Poccuiickoii @enepauun — @U3MKo-IHepreTHYECKHH HHCTUTYT MMeHH A.H. JlefinyHckoro» B
r. OBHHHCKe.

1 HHHXummaw — HayuHo-HcCne10BaTENbCKHA M KOHCTPYKTOPCKHH HHCTUTYT XMMHUYECKOI0 MalllMHO-
ctpoeHus (Mocksa), ICITH-11 — lNocynapcTBeHHbII COIO3HBII NpoeKTHbIA HHCTHTYT Ne |1 (JleHuHrpan);
BHAM — Bcecolo3Hblit HAyYHO-HMCC/IeA0BaTeNbCKM MHCTUTYT aBHALIMOHHbIX MaTepuanos (Mocksa); FHITX —
lNocynapcTBeHHBIA HHCTUTYT NPHKNAAHOH XUMHMH (JlennHrpan); LATH — LleHTpanbHbli a3poruapoamHa-
MHYecKHil MHCTHTYT (Mocksa); HPX — UHcTuTyT dusnueckoi xumuu (Mocksa); @PXH — OUIHKO-XHUMH-
ueckuit HHCTUTYT UMeHH J1.8. Kapriosa (Mocksa); 2HHH — Duepretueckuit HHCTUTYT UMeHH .M. Kpxu-
XaHosckoro (Mocksa).

" Iro nucemo A. K. JleitnyHckoro ot 31 okta6ps 1949 r. noarorosneHo B Jlabopatopuu «B» v noanu-
caHo Takxe corpynHukamMu [TY LK. bhoxnHuesbiM 1 A.[l. 3BepeBbIM.

12 Cnenyer OTMETHTD, YTO B Psii€ AOKYMEHTOB TOrO BPEMEHHU BCTPEYAIOTCH CCbUIKH Ha MpPEeMMYyLUECTBa
ATOMHOH JHEPIrHH NEpea APYruMH €€ BUAaMH, HA NEPCINEKTHUBLI €€ HCIT0/Ib30BAHHUA, YTO BBOAHJIO B 336le)l(-
neHWe HEKOTOpBIX HeenenoBateneil. CunTarhb, 4to B 1946—1949 rr. 3TH apryMeHThl MOT/IH HMETh CYLIECTBEH-
HOe 3HaueHHe B OpraHM3aUMH paboT Mo IHepreTHYECKHM peakTopaM Helb3s. [ocBsiLleHHBIM B CYTb Aefla
Toraa 6bl1a oueBHAHA IKOHOMHYECKAs Helelecoobpa3HOCTb CTPOUTENIBCTBA ATOMHBIX 3/IEKTPOCTAHLIHI B
Haluei cTpaHe: 1ePHUHT ypaHa, HeoTpabOTAHHOCTb TEXHOJIOTMH, BbICOKAS 3aTPATHOCTb MHOTHX €€ 3TanoB
u ap. [To3toMy Bce nepsble MPOpPabOTKH IHEPreTHUECKMX PeaKTOPOB ObLTH TaK WIH HHaYe CBA3aHbl C BOEH-
HOH nporpammoii (Hapabotka 6oMboBOro MaTepHalia, UCNONb30BaHHE JUIA BOeHHOro (1oTa MM BOEHHOH
ABHALLHH).




Mpeppcnosue: K uctopum cozpanms MNepeor B mupe A3C HO.B. @ponos

' Peypb MAET O NPOEKTE «OMNbITHOM hH3MYECKOM YCTaHOBKM «MasoTka» (no3xe peakrop MP), on06peH-
HoM HTC IIT'Y 3 oxTa6ps 1949 r.; noctpoeH no [locranosnenuio CM CCCP ot 6 anpens 1950 .

I [MpoekT peakTopa «1Llapuxk» wnu LT (11apoBoit, razoBblii) peann3oBaH He 6buU1. PeakTop «J1» (no3nHee —
BT) cran 3kcnepuMeHTaNnbHOM 6a30it 4ns coznaHua AJY ¢ XUAKOMETAIIHYECKUM TEMIOHOCHTENEM s
aTOMHbIX MOABOIHBIX JIOAOK.

19 Tak B BOKyMeHTe, peub uaet o Jlabopatopuu «B».

19 Broxunyes [.H. PoxneHue MUpHoro atoMa. // «3sectusi», 27 nioHs 1964 r.

1 Kouemkoe JI.A. [eppasi B Mupe ADC M e€ poJib B CTAHOBJIEHMH SIIEPHOM 3HepreTHKH. PyKonuch cTaThH.

" Jowrexncanrs HA., Emenssrose H A., Xupnoe A 1., Cupomkun A.I1. Hauano siaepHoi 3HepreTHkH. // AToM-
Hast 3Heprusi. 1984. T. 56, Buin. 6. C. 347.

9 JTHIIAH — cM. nipuM. §;

HHH-9 — coznan [MocranoBieHneM FNockomutera 06opoHbt 08.12.1944 8 cucreme HKB/] CCCP, B
ceHTAOpe 1945 r. nepenan B [1I'Y. 3aHuMasncs H3ydyeHHeM ypaHOBBIX MECTOPOXIEHMI, pa3paboTKoi MeTo-
noB oborallleHUsl YPaHOBLIX pyl, X nepepaboTKH, cO3NaHHEM TEXHOJOTHH MOMYYEeHHSA METALIMYECKOro
ypaHa. B nanbHeiilieM TeMaTHKa H3MeHHAACh U paciupunack. C 1967 r. Bcecolo3Hbliii HayyHO-Hcce10Ba-
TebCKMI HHCTHUTYT HeopraHudeckux Matepuanos (BHUHUHM), ¢ 1985 r. umenu akanemMuka A.A. bousapa;

HHH-13 — HUH-13 MHUHHKCTepCcTBa BOOPYXEHHS, 3aTeM MUHHCcTEpCcTBa 0OOPOHHOMH NPOMBILLLIEHHO-
ctH CCCP (r. Jlenunrpan). B coBeTcKoM aTOMHOM NMpoeKTe MoJyyai 3alaHusa Ha NpoBeJeHHE UCCie10Ba-
HHU# MO 3alIMTe MaTepHaloB OT KOPPO3HMH; B paboTtax no peaktopy AM ObL1 npuBieyeH L1sA pa3paboTKH
TEXHOJOTHH U3rOTOBJIEHHS 00pa3LoB OMMETALUIMYECKHX TBIJIOB H3 YPaHa H CTAH.

0 Munawun M. E. TlepBas B Mupe ADC. 3a roa no nycka. // F'ocynapcTBeHHbIH HayuHblH LeHTp PoccHii-
ckoih Penepaunn — OU3HKO-3HEPreTHUECKMH MHCTHTYT HMeHH akanemMuka A.H. JleitnyHckoro —
50 ner. NMon. pen. b.®. 'pomosa, M.®. Tposnosa. — M.: UHHUHatomuudopm, 1996. C. 178.

2 Apxus THL PO—-®3U. D. 1, on. 1/c-72, a. 35, 1. 22-25.

) Tam xe, 1. 26.

3 Kpacun A.K. SlnepHasi 3HepreTMka U myTH e€ pa3sButua. — Munck: Hayka u Texnuka, 1981. C. 8-11.

29 20 nexkabps 1951 r. Ha 3KCNepHMEHTAIBHOM TUTOWALKe AproHckoii 1abopatopun (CLLUA) 661 nywueH
6uicTphiii peakTop EBR-1 MoumHocTbio 1,4 MBT (TennoBbix), Ha KOTOPOM BepBbie B MUpE B J1a00paTOPHBIX
ycoBHsiX 6bU1a npeobpa3oBaHa siiepHas 3HEPrusl B 3/1eKTPUYeCcKYIo (cTpouTenbeTBO peaktopa EBR-1 Benock
¢ 1949 r.). EBR-1 cTan nepBbIM B MUPE PEaKTOPOM, MPOM3BEAILHM 3/IEKTPOIHEPTHIO — B 31aHUH peaKkTopa,
Gnaromaps eMy, 3aXIJIMCh YeThipe IEKTPHYECKHX JAMIIOYKH. IT0 06CTOATENBCTBO M03BOJISET AMEPHKAHLIAM
ocnapusath npuoputeT CCCP B cozpanunu nepsoii ADC. JeicrButensHo, Ha EBR-1 Bnepsnie 6bu1 npous-
BEEH TOK, MOAAHHbIA NOTPeOUTENIO, TO €CTh, IPOAEMOHCTPHPOBAHA HA MPAKTHKE BO3MOXHOCTh CYLLECTBO-
BaHUsA aToMHO# FHepreTukH. Ho Ha [NepBoit ADC B O6HHHCKE MoayYeHHbIH TOK O6bl1 OTNYLIEH B SHEPro-
CcHCTeMY, 4TO ObL10O cienaHo Brnepsbie B MHpe. EBR-I npopa6GoTan no koHua 1963 r., nocne yero 6bi1 3aKpbiT
W BbiBeleH M3 3KcIuTyaTauMH. 25 aBrycra 1966 r. npesuneHt CLLA J1. IxoHcoH Bkiouun EBR-1 B uncno
naMATHUKOB UcTOpHHU Coennuernbli Ltatos. (URL: http://www.atominfo.ru/news/air6623.htm (aara 06-
paweHus: 31.03.2014.)

2 baoxunyee [.H. Tlepsas atomHas // Bonpocbl uctropuu. 1974. Ne 6. C. 119.

2 Apxus THL PO—-O3U. ®. |, on. 1/c-72, a. 35, n. 52.
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Ne 1. U3 npukasa [1epsoro raasxoro ynpasienns npu Cosere Mununcrpos CCCP
0 COOpYXeHHH OnbLITHOH ycTanoBKH B-10

2 Cos, cu—p{i@

- o

'.‘y SR o @aﬁtu nena /

{ r/
Bo ncnoma@ ocranoexnenus Cosera Munucrpoe CCCP or

i}

12 wous 1951 roga ¥ 1965-93%nmn o0 coopyzenus OnuTHOE ycrae
wosii * 840 *)-
OIPHKASHBAD
L.

I. Toe.ros.llasaory H.l., lerpoceauy A,M., losgraxony
BeCsy Cromspory C.H., Baoxunuyesy L.l., 3axaposy [I,4, npmu
K DYKOBOACTBY X HCHONHEHMD, YTO:

a) lzapuoe Jnpasaenue 0543aHO NOCTPOUTH HA TOPDI
ropun Jladoparopun _8__ onurnyn smexrpaveckyn crasguo (yoras

nosry _B8-40 ) na __ fbuancuesmots _owobe , ¢ BEOjOM B

Zeflcreue ONETHOrO _ouwobliro - K KOO K b
mmo& ¢ sonanuM oxaaxgenuen’ (arperar _/ , g 2o Il xpap-
49522 1., ougrnoro ouobiuo - # &c -

—~

2amopa ¢ Jremlm omueMu (arperar

M_g"_

K omurioro ~_ouobluo -

¢ EUAKOME TENAIKYECKUM omuenuu (arperar 87 ) vo »
noayromuu £95@ r.;

6) ofe~neuurd OKOHYaHME cOCTaBASHMA Dadtoyux yeprexeft

eTpouTeRbeTEA Neprof OYepejM yOorTenHOBKM us 3"{0 '. go I oxeads

ps 1951 roxmaz[...] » e

[Pesomonuns:] ( %f

1[-my] otajeay] o3nakomuTs: TloBapumeii]: 1. M. Broxunuesa, A.H. JleitnyHckoro, ‘ '
A K. Kpacuna, 1.M. Oseuxkuna. I1. 3axapos. 22.VI[1951].

Apxns @ Y[ «HY P® - @3U». Konusa

"«Baza B-10», «dnekrpoctanums B-10» — yciaosHoe 0003HaUeHHE KOMILIEKCA HAMEUEHHBIX K CTPOHTE/ILCTBY
TPeX OMBITHHIX JHEPIETHUECKHX PEAKTOPOB, 00BEIHHCHHbIX 0011IE il CHCTEMOIH TeIIOCheMa LTS BBIPADOTKH 21eKT-
poarepruu. [Tociie nycka nepBoro nocTpoeHHOro peaktopa AM 310 Ha3BaHHe 3aKPENH/IOCH 33 HHM.

' lanee onyiieHbl VHKTH PHKA3a C H310KCHHEM 3a/1IaHHI Ha BBITIOJIHEHHE padoT pAly MHHHCTEPCTB M Npel-
NPUATHI.




Ne 2. Ilncsmo nupexTopa Jlaboparopuu «B» Baoxunuesa /I. M. neppomy 3amecTuremno Havansanka [1IY
A.Il. 3aBensruny o xoae paboT No NPOEKTHPOBAHHIO TBI/1a /L1A peakTopa AM
11 snBaps 1952 .

wnepum‘mn &
—-——.—‘—?q M

forapmuy 3ALFHEDMHY A.l.

Mo naeny 1951 roma paspadorxa ..T&C0%°X... aas
arperara , #M » Gune nopywema HiMll=13, HUH=-9 u ZIMAH.

B anryore 1961 r. puRoHMXOCH, €UTO DAGOTY B ITHX
YUDORAONMAX €HO O NPHEEAM XK NOXOXNTEJABHOMY peayibTATY.

llpn srnx oGerosronsornax aadoparopus _EA, no cmoed
RHKUNATHDE , BRANYNARKCDL B padory no .HMNdeses ...  4IMm»,

Jdra palforTa OGuxe mopyweHa nOmplsacxenur Tob,. MAJNUX
Jotnen mom. KPACIHA AJ./. Top. HATHX spaseres 5 7a6oja-
copun B® GQMUCTUENNMM TOXHOXOMOM=NPARTHEOM, ROXADABI. MK
CDOXR BosMOMHOCTH Ma paspafoTHe MeTOAR CcmEKaNMS ..:v*:rt.

: .J."ﬁ‘}..... H NORYUEHMS CnARBA .ﬂ'%...m

Ppynna Tos. JRUEHKO B.Ce menpepusno it QONHOCTBY
SaMATA KOpposmONNIRMY padoraxm mo 8T ® ¥ B cBoen coc-
TANE HE MNeCT TeXHONOrOD. [odToMy yuacTHe arol rpynnu
GCTECTROHNO orpnanquaoos_:ouoynsrnuuzua 1o aonpooa; M-
TAANOBEROKNA N HOROTOPICIN KO PPOIUOHMIMM onuramm, Huocne-
unaaner moxtop EUPL ﬂ‘-‘ﬂl‘l npupreven apas phapaﬁouu rand-
TalNyeoRux norpuTHl M4 AOPSE, » mumenep THMUE mxs pcnomo-
PATOABINMX Kepoumueckux pabor. Ocraasnue COTPYRHMEE xalo-

paropun B aaxavrTes xAnlo (HONRGEN, AMCO XIDINKOMN-QHARH- -




og Vi ey

Taxi 06pagoM BCO Haixmunie cHAu /gaxexo weboxsume/
~xadoparopum _B* Guan npwsieueny ¢ amryora mecsua 1951 r. | ¢
E paspadorke OBORXNARHOBOR ToMU = CMOEIEN . AM -, 3

flocre uFOrOUHCAOHHUX ngnolon HOBHX peweHnk npodaemu '_
Jppdeavase, .. AM o, rop, NANHXOL.6uxa BUCKASAHA MEOR

0 npuMeHeH M # xduecTEe KOHTAKTHO IO nojo,nol n.luxli MM

MArHNA,
Yxo x5 coausp: 1961 r. tos, LA.IHX :nu le

nepsue obpasyu .. A48T, oenunu Tpyoxa {d 9x0 ,4un/ =
KOABUKEBIN WAN, MOIHH2BUM nogomon /0 25w/ - * et 5
rpydra /0 18,5x1 .Slnl./. :

3rH 06pasuu HA CTOHROBMZ UCOHTANWAX B HKHXIGALwe

yOnouuo BRepXaiM TenioBYR HArpyexy 1,8.10° .25!" § o by
uac:
woueund 100 wacoe, mocxe WEro . lonau.u Guan npexpageny

BBy HAWALEErOCA OKNCNSHME HALYTHOA nosepriocTH 06pas~

OB W3-3A BHAUMTEABIONO JATPASILNNL .ATMOOLEDK reans

~

. : N\ 8
KioxOpoRoM. KouTaxTiul xe OXOf OK@2GACA BNOAHE yROBACT-

. A e
nopnﬂaumn.

¢

K aromy mpewern /oanuc“s 19510./ Suzo npMiETO ,n-'
weiie mepelTH KA chxes AN S ~uonndpon. /95/. kax Goxes
oﬁ&ui N0 oTNODCZKR K OKMCACHHW i-.nwuoao“rumo T

cvr.......... -.‘.‘.‘IEJ'-I‘!:‘:':',.

B noapasmonsuun . NAML nooxe bui onuTOD yRazoes .

- »

AoGuescn xXopoush crauNBARCTN :non m REEENM N, o

FaaASLKen u nmuu..Omam pasnmw 48 Pra— 0CYHECTENTS




Ne 2. Mucemo O.WU. BnoxuHuesa A.l. 3aBeHAruHy o xoae paboT no npoekTUpoBaHWUIO TB3Na ANA peakTopa AM

o 3'.‘ ‘._'

noonponasoxuyn eexxo.uorn uqz;ruenns foge0a 29 soHua, & o-

NPT S W S .

kaﬁpn 1951 r. ue h; nno.n'mn ¥ wead. B lom;e -Aekabpa 1901 r. °

i
Guxa nooipoona yora.aoala, noanomnaas houtm'n goanoeren 7

i
" |

noongonaaoguu.o poaynruu. nosrou; xaBo aropna +B,
ciopaa 4 amaaps /ua mects gued ,,smbua odanaunom oyoxa/

BURATD L HHHXI‘E.“LH oniawuk 50 XM 06pesel ..‘!...‘.‘!‘:‘:. " ‘

- ONWTHINL MarRe?T gaunoh 125 wmm, . ; A »

Buo'orb ¢ Téx aadoparepma B" B nac‘roahaa ppens, reTo- i

Ba nunomwu EBaus saganue ds nam:onnounu .n...‘.'e':-... .:a

T e o‘;‘.o.cnoo:‘oqoooo'o. oloo”ooo." tOJmﬁ,neHa ‘le‘pea 10 xﬂe}l nob-

F{:] hnoo'ryn.leunz rpydoqex aToro ua.'rcpnuavor H.HB-Q. 3 apyruxi
THNOB ...".“.‘ff'.".’.... N'l " uayuawnxca E udopaéo um B ¢
Hauboxes naponea’tnnmu Kanyres ..“!...'."!1‘:. 3 nepa.,_nn 2
.‘-:‘.‘.‘f.‘.'..- marmuit u Bty -aaabum!, xoeo»me cefluac na-
X0RgTCK B oraAmA paspadorxn, : :
"\, Bo.uo némios nysgornmano onuo oﬁatu‘nmgeadmol P |
B ndopuvpnu B' paéom a0 .tﬂ.ﬂ".‘f... ,401 ", ¢ aBryg-
78 ‘uaoaua 1051 re 00’ Haororua“ f.vacus gaar npuaaraehax K

1¢n4y nnobnx onpaﬂra.

£R.Enoxrnnen/

Apxus @Y «HY P@ — @3U1». Konus

" Cnpaska He nyOJIHKYeTCA.

20/




Ne 3. Ipuka3s aupextopa Jlaboparopun « B» 0 MEPONPHATHAX 110 YCKOPEHHIO Pa3paboTKH TBIIOB

i peaktopa AM
Cozepmerno. m@@
\Lg/ésrm.
QPHKAS
JPEXTOPA JABOPATOPHH ,B"
MBICCCP

Pt e e e
COJNEFEAHNE: 0 MeponpmATHAX 10 YCKODEHMD paspatoTer A& Gecry
AR W Mﬂ_

e e

e —

¥ _f_'_fﬂa/» a Ji( cenratpa 1952 r.

lipoBejeHHHe NocJeEMe MCOuTAHMS oOpasuos 2.2°-L.. mua
annapard ».7-4 " noxasann HeyINBIETBOPMTEIBHHE DOSYNBTATH.
B xoze ofcyxnexus naHHod paGoTH GHIO ycrauos.ueno, gTo 88
OCHOBY OHJ NPWHAT Tolbito oAWH maprast MB.2v¢... » T0 Bpe-
MA K&K IpyIrEe BOSMOXHNE BAPWAHTH HE paspaﬁama.uncn.
Kpome 3Toro, npeIyCMOTPOHHHS NNEHOM CDOXE paGoT no XaHEoH
TeMe He BHnoaHApred. [Ipmaasas Goibuyn BEXHOCTH 3ToR patore
» yurrusaa, uyro tarbEelmee orcraBasme mo paspaborxe .2 S0,
18 o440 " graRrT NOX Yyrposy SarTAr¥BEaHRS CPOKOB DONeHNS
ocHoBHON Teymmuyecrok npoGieMu

.OPEKASHBARDR:

g 1 Sl

1. Top. MAJHY B.A. MoOHMINSORATH BECh MHESHODPHO-TOXHN-
wecknl nepconan 1aGoNATOPHY HE NOJYYOHVE NONLOKITONLHHT De=
syaBTaTo® no paspatorre MO I7..... maa A4,

7 BB A A B B O o |




Ne 3. Npukas aupekTopa JlabopaTopun «B» 0 MEpONpUATHAX N0 YCKOPEHUio pa3paboTku TBaNoB anA peaktopa AM

. K 20 oenralps 1. WASHY B.A. 0peacrapuTh LAGH pador
no sanacuomy sapmanry LA 3v.... w8 wmeToro SYSRLN

4. K 19 ceuradpa r. JAIEIO B.C. garh saxipqenue mo
TpyOxam 8 ;507150000 €E neabd MY BO3MOXHOrO YCHOABSOBA-
HMA IR OHONOPEMOHTOR.

5« K 18 ceurabps v. MAIWY npejcrammTk TeYUNYeCcH¥e Yo o=
BN HE MOCTABJAOMYD NpoIyXUED s&Bo71a I§ 12.

6. Tos. JAUBHKO B.C. x 18 cenrACpa MpPOCMOTDETH FMED-
mrecA ROWYMEHTH HA LB AN by METODHEN ¥ JBTH
no HEM 3aKIDUENEMA.

{« Tor, HPACHIY A.K. % 1] cenralpa nmuerars » MH-I
¢ HEeAbD YyOKODOHMS [OCTABKM NHEoOXOIMMOro MaTenuaia ns v{oPr]

8., Top, KPACHHY A.K. - yoxOopMTHL ODOTMIGHHE NOINYCKE HE
saros ¥ 12 corpymmeam t.7. MITUEHKOBY w»  MAJGD.

J. K 20 cenradps ». MAJUY B.A. npencrasuTh KAreHIApPHHHA
radowtl JI8H 10 BEPHAHTY NS KOPEMITKH.

10. K 25 couTalps! BUSBETH M3 OUEPOINOr'eo OTNYCKA
ToR. KOSHHIUERY X.¥.

11. Ton. JAEHKD B.C. nnezcTasrTk K 20 CoHTAGDE HANOH-
ZepHERY MIaH 0o wsroronzemwn .70 €544, crepmensunsaro
THIA,

12. Top. KPACHHY A.K. 19 cenrabps 1952 r. colpath 00-
BOmMAHMe [In NGCYXRTSHMD paspaboransol xatoparoprel ¥ 4 rex-
HOJOIUY -'.'.'....’.'f.. Jna --ﬂ"h.

13. Tom. KPACHEY A.K. R 25/9-52 I+ BHgCHNTH DOJNOXOHNE
ranbpreimelr nocraBxoll uarepmaza ¥ B COOTBETCTEMN C 2THM

rvaspaboraTh KeNeHAEpHHMl uARH €A OKTACGPhE MecAN.

14, ToB, MAAJHY T.A. B cenTACpe MecdAue BunAaTh ofpasen
LIS | ya o gnonare L HORRRRY | Junyrmr weroreRnTh
HA MOCTE 2 YMADMIXCH o-r'eptﬂeir(

ﬂm /i, BATAROR/ ?

Apxus OY[ «HY P® — ®31». MNognnHHuK

._[1"' conralps 1352 r.

"' Tak B JIOKyMeHTe.
2 [1puka3 MOANUCaH NepBBIM 3aMecTHTeIeM aupekTopa JlaGopatopuu «B» [1.U. 3axapoBbiM.




Ne 4. loknanuas 3anucka M.E. MuHanmm{a o ¢1a60i H3y4eHHOCTH (PH3HMKO-MeXAHHYECKHX KOHCTAHT
MATEepPHAJIOB, HCIIOJ/Ib3YEeMbIX B KOHCTPYKIIMH peakTopa AM
20 centsibpsa 1952 r.

Cosepwenso CoHTATHO.

——— P’AC-"F.”.'”.LM-_—
— 3!(‘3. lv
l(P
W 0 v ACHHY AWK,
e T
L . . e
" L'3\ : X0 coﬂyma MEHAIIEA M. B
A8
R A
© RAOOPRT

B nacrofmeM cunTap HeoOXo MMHM JoBRecTH Fo DBamero cBe-
JOHME O TOM, YTO IaA COoJBUHHCTBA MATEDMANOB, MPOSKTHDYOMHT
JUIA MCHONBSOBAHMA B KOHCTDYKIMAXY o AM®, 7o cry nop ocranTt-
CA COBODWEHHO HOMSBOCTHHMY MJM ILIOXO WEPECTHHEME OCHOBHHE
M3FRO-MEXAHNYECKNO KONCTAHTH 6es SHAHEA KOTOPHX CURTED
CORE Ple HHO oecrmnesﬂ [pPOBEOHYS SKCMNAPEMEHTOR Mo MCOHTEHND
OUDABIOB vetssscscssssssss OTHME KOHCTAHTAMY ABAADTCH:

&/ llpenean TEKyUeCTY METEPMANOB, XK QYNXIMA TeMilepa=—
TYDH;
6/ Benwumill BDEeMEHHHYX conpornmxennh, ¥aKr AYHRORE TeMne-
pPaTYPH.
8/ Mojyam yupyrocTw,Kar QYHKINA TEMISPETYDH.
r/ Monyxm cmBrre nax JyHKIES TOMIODATYDH.
5/ Kosdmumenwn [lyaccona, Kax QYHKUES TOMISPATYDH.
o/ KosdwuuenTt smuelHHX PECUNPeHNE KaK (yHKIMA TeMle-
DETYH.
%/ BOCOBHE MINTHOCTH MATGDHANOB.
8/ KoajnureHTH TemionporojHocTed  KaK (QYHKIME TeMIe-
parypu
TSR ‘!m-an, yro 088 SHAHMA JTHX KOHCTEHT,"®
NOJyueHNe KOTOHX ABAAOTCA Coxee MPOCTHM JOJOM, HOM WSIo-
TOBNGENG ¥ NCIOHTAHME «.7s vees es.. MH 3BETDETEM SHAYRTEAB-
HO GOABile BPOMEHN, eca¥ OyieM noCuBarscs cosvams 4204y
LyTeM npocToro noabopa AAA Hee MaTeD¥ANOR 003 NpeaBaADHTENb-
HOI'O MSYWeHUsH YIOMEHYTHY (#SNKO=-MEX2HUYACKWY YONCTEHT.




Neo 4. ,ELoma,u,Han 3anucka M.E. MuHawmnHa o cnaoou W3y4eHHOCTH q:mmxn MEXaHWYeCcKMX KOHCTaHT MaTepuanos

OAROBPEMEHHO CUPTAD HE0OXOMMHM RoJoxXnTh BaM o ToM, Yro
HIVYIBQAL no emx nop He npencrTapny ofBACHeHR) [0 MOBONY Cle-
JBHHNYX HAMH SaMeuaHEl K oOBACHMTONBHO! SaANHWGHE K TOYHWYECKOMY
APOBKTY. B YACTHOCTH B ITHX BAMOUAHVEX WMOIGNNYHKT, YKOSHBED-
md HB HOOCOCHOBEHHACTE NONMYNEFRHX Mo MpPEiesy TEXYUeCTH HANpd=
xoHMh B TpyOHEX,HOCYMMX Liadeesh | Mo moemy mzemwp sTH
HEOPAXeHNA, KAK YRASHBANOCH, H6 MOTYT CuTh CHATH HIKOKNM KDHI-
uoM, uGo reBieH#e B TPYCKAY NPR HANWUWN [OPONANE TOMUEPETYP
H8 CTOHHEX 3THX 'rpydmc,dy;:e'r CYMBCTBOBATE BO BCe BPoM# pafoTu
9TEX TpyCoK.

M raans/

._:2_?_' comrTalpa 1952 r.

Tk - Aosa wernsy -1

U RYRUNT I L R wa‘“- Q"’f‘w
Paey (ot wgrnrian. b AT A G
w.‘q( wil M- " nu wn /541"

fite v oo o
Magepun u =L Mg Tttty W
WM k- eyt L - {4 co cpat -

ALt WMM ’qfu.f\ /13525,

”
“p gl . 0 woren ﬂ“«-rtw\-‘-o.
R ,'.(.‘. 1. 9"‘&?*%\
[Pesoniounu:]

- Tos. Kpacuny A.K., ToB. Jlawenko B.C. Nplowy] neperosopute co MHoi no 3tomy sBonpocy. 08.XIl. M.3axapos

— Toe. MuHawwuHy M. I, YKa3aHHble BaMu paboTel 4acTuuHo ByayT BknioveHbl B nporpammy otaena Ne 5
Na6lopatopuu] «B» Ha 1953 r. Mpolwwy AaTb NepeyeHb KOHKPETHLIX MaTepuanos u Heobxoalumeix]
TeMnepatlypHbix] HTEpBanoB ans coctaBnenus nporpamMmel pabot 1953 r. 22.12.[19]153. KpacuH.

- 0 kakmx MaTepuanax et peus? 24.X11.[19]152. B.JlaweHko.

Apxus OTYI «THY P® — @3U». MognnHHank

° D OwindKa asTopa pe3oIolHH, cedyer YuTaTh « 1952 r.»




Ne 5. Tlporokoa 3acenanuns cekund Ne 1 Hayyno-TexHH4ecKoro copera
[Tepsoro raasuoro ynpasienus npu Cosmune CCCP Y
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Ne 5. MNpoTokon 3acepaHuna cekumm Ne 1 HayyHo-TexHuyeckoro coeeta lNepBoro rnaBHoro ynpaeneHua

2. XOi PABQT 10 #ssccxe M
R Pay 0 RS "',,, .

flo cooﬂgeun r.‘hgnsa B.C, ( eu.n.T-IIBO/Han

“or I7.X0-52r.; uas.M 162 om,R 2950m,2760n Iuon,znon
1952 r.; .2-1168/13 or I2.XA-52r. ¥ nx.T-IIBQ/z_Qqn
or 10.111-521'.) 5 JHIAH. paapadorau Waseex ., Apex-

. OTABIADHAS [BYXCTSHAHR Kapxac, odpa.sonaun xnyu Tpy6-

EaMM B3 crass HIT, SaN0AHOHHER xo.lbnn K8 ouua OM9
U orzabo ouuu c 35 uaraua ( Teuneparypa OAABAGHAL
250‘6) ﬁapmu !pydxq UMeoT gMAMTD I4 wu ® roamuay
cﬂngz MM, & BHEYTPeHHAN Aauo!p 9 MM M !omnyvereau

,4 . AT AT .l B oo
: odpnqi HARE C Ko _ npounx 300-wacobue ;cnnu-
HES MPR BARPOGETHPODAHHOM TEUIOEOM Pexiiie Ha 'ycunnxq
_é'_t’_ U HONHTAHMA B reuau 1040 wacex B amupnuw-z
' lpl OXAARZCHAN xoxoxnol Bozof. OGpuqn dﬁ-‘! Ky npouu
TAKEe UCIONTAHRS B arperare -g__ npu narpyuu Ao 1.2
MAH . uujr‘ uac, remneparype oxxaxgauvmed BOAN AO 250'(:
B Tevonne 100-150 Wacos. -




5. MpoTokon 3acenaHusa cekunu Ne 1 HayyHo-TexHuyeckoro coeeTa NepBoro rnagHoro ynpasneHus

B.A. _(eu.nna. 1113 ©g, .~
L14 ce 1952 r. & nx.'r-II92/30 cc/on o? 17. m-sz:-.) la-
lopuopua "B" BmecrTo nnxun ouuou-mun npom-
raercs aenousoun mul. _ , '
Paspaﬁo!m ABa aapluta juscum :
&) ¢ memombsoBaHHEM KOZeN M3 cnuni OI-9 (zomo6-
' HO xono!pmn JHNAH) =
6) ¢ ¥CHOAb3OBAHHEM BMECTO Kolen 0!—9 MeAXEX EYC-

EOB AKTHBAOrC Marepuana..
Hoclo.luo ~o6pasnos ﬂ_agg o xo.unm X8
cazasa OM-9 @ uariulanau toarurm croeM npouo 300-
YacoBHe MCNHTAHKE HA ycraHopxe BY apa. aupooxupom-
HoM TENIOBOM peXuMe. :
oapasnu ¢ MaNEIBYeHHHM crxason OM-9 mpomux npu-
. EOBpeMeHHN® MCANTARRA Ha TeNnIOTeXHAUSCKUX CTOHNAX NpK
HArpyskax Xe 4 MIH. nu/n’ue upx onmom xouxnol
Bojiof. Y ' :
O6pasny gas ncurms B Doxe ggcapaoﬁ He
uro:ouoax. g, : ;

flo coodgenn sKcn gp;a s.Eouag .A. (em.unB.

K 434 oo/on, 1952 r.od nx.T-IHI/?A on.or 20.XH-52r.) -

A‘Jgggﬂ HH!—9 B BHJE :o.uq 1s CHAA&BA 0!-9, Aa-
ReTHX Ha cransHy® TPyORy ¢ HATHXHHM KoHPakTOM , HO BE-

I .



Ne 5. MpoTtokon 3acepanus cekuuu Ne 1 HayuHo-TexHuyeckoro coseta [lepeoro rnaegHoro ynpaeneHus
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Hepxana ACNHTAHKS na.'ycuaosxe BY npu sanpoexTHpPOBAH
HOM TEOZOBOM pexuue ¥ He Moxer OuTh B HaeTOAMEo Bpeus
peKoOMeHfi0OBAHA.

fasscna . .mua Mozer ONTH DEEOMOHJOBAHA m
arperara AA . Hyzso mopgHckars 3aBoj IS cepufiHoro
BHNYCKR BTUX _ ysarcox . Marsagosas nasccxy JHadoparopy

. "B" ¢ xoasnams us cnzana OM-9 He UMeeT DpeMMymecTB HO
CPABHOHUD C s aosscxos _ JHIAH ¢ aBrextuxoft cmadern-

Marsuft.

B Syxymem (mooxe skenepumentansHoldl MpoBepEE) HaM-
G0Xee NOPCHOKTHBHHEMM, NOBAARMOMY, ORARYTCHE ~asccsw
moncrpyxuux JlaGoparopes "BY ¢ MIMeABUGHHHM AETHBHEM
MATEDHANOM M _rromecxy HEH~9 ¢ aacunxoR 3 cMecH ABy-
ORHCH WIR KADOMEA __ oavss © pasCaBMTEAAME M3 OKH-

Of MAPHES MM Aaromppng  C SBANBEOR ERIKHME 9BTEKTH-
Eaux. | |

| PaspaGorka _pssecxy _ © sacunxofi nauasacs B HAH-
98 1952 PORY (€ 7-2737(5 07 20.42. s2r)

Oo_coolmerin _sxcnepra e.lononm B.M. (cm.Bx.
B T-28957 c3ru. 1962 r., a‘ x4 IANAH u HaGopa-

eopu “B* Gausxs Do EQHCTPYEIUN Apyr E ApYyry & ynoame-
: nppm npen“ABaSeMHEM TPeOGOBAHMEM, OJHAKO HE MOI'YT pac~
CMATDHBATHCE, KAR etomat_uuo orpalorasaue.
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Boabmoe uMcAo cBAPHHX WBOB B KoHcTpysuux JNHMAH
CHAXAE? €0 HANORHOCTb. _Magecxn llaGoparopau “"B”
C WIMONBUGHHNM SKTHBHHM BENEOTBOM MeHee 0TpASOPAHE,
RO GoXee NEPONGKTHBHA, WeM _nasecxy _ NHINAH.

HeoOxofuuo npojoxxarh PaGoTH MO OSOMM THNAM réacces
CexnuoRRAS KORCTPYKOME _yrsccky He nonu&or
HajeXAOCTh DHEMEHTA, TAK KAK BEXQ K3 CTPOS ORHOR CGeK-
OMd nosaeuer aeodxo,uuocu OTRJNUGHHSE BeOro uuanu. ,

o_coolmenun r.Joxnexa. LA, (cl.n! T-1174/11om
or I3.XH-62 r.) noo&xom%%uéuo-'
HUR pa8& cxn u JUOAH u XaGoparopux "B", mrnm :
NTO MeRNY OTHMM _ yasscvymw __ MHOPO oOmero. 2
B _wamecxe__ HAAAR HeOBXORUMO COKpaTHTh WACIO
CBAPHEX mBOB ¥ YOTPAHATE NPOMOXYTER MOXLY COXMAZMA.
CaegyeT W3POTOBATH HORHG KAHAAN AXd ncnirmgu
B arperate MMpe U AE-Z ,mfml JaGoparopun 'B_!"
¢ HIMOXbUGHHHM ARTHBHHM MATGDHANOM; MOBHIMMOMY pra

asEcca _ HaUGOXea NEpCOSKTHRHA.

noasa cauuos uolar ynunuu CKOpOCTh pacﬂopeus i
MeTENNOB B 2BTEKTHKE cnaqn-uouyr. 3
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o cooggom Q.Bzonsgeg A.H. “ONONL2OBAHKS

coxasa 0i-9 Goxee XQIATONbHO, WeM WHOTOrO ososs ,TEK
xax cniam o6nagaer GombmeR xoppo3uoHH0f CTORKOCTHD K
yeroRurBOCTBER B nOAE amgi (ncnuénn Goapmeft yno-
PANOYHOCTH  CTPYRTYPH) .

Heo6xoauno npoxoazare padors » HHU-9 mo paspafor-
K@ _pasecxy ¥ AAS arperara _ gAM . -

Crofizoces craxz AIT B qnunin CBMHeN-MAPHKR npP
BoaAeRCTBHE ROAA Mc;a) os ___ MOX@Y CHHBHTHOA ..

HeusBec?HO npu xamoR TennoBod HarpysKke MPOBOLAAA:

MCRHTAHHE yoscckw __ B Arperare #458:2 '
- Hemwvauna B arperare /£ 0pOBOAATCA OPM [OHKES!
l;olliallllondl no?0Ke ‘l'a-éao; nuoﬂinonaoro YBARMMHEN NG
oa0g4 . Hy=HO MCONTAHME NPOBECTH NpPH NOTOKAX I +8-2un
nu/nzuc. -
. HagezsocTs HABEE gg mua noHWZesa 6o.lblnu
. QUCHAOM oupm WROB, _
 HebGxoguuo pasBuTh pado'ru N0 MATHHBBOR A sssccs
Jadoparopum 1B", rax xax maraufi Xopomo cMaydBaer cTax
dﬁecnounh& Xopowu TenuoBOfl XOHTAKT, M He Baaumopefic
ByeT CO craiby, :

'rexno.loru HUpBECK .laoopnopn "B" orpaloras:
rTpefyercsas E3rOoTOBUTH - Vsngguegnuz ofpasnu o708 _gexe
£u_. HyXHO nepexofuTs X OCBOSHEM HSI'OTOBAEHMSA .Mn.'.ﬁ__
JUNAH » JaGoparopun "B" B OPOMHEAQHAO Ot
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o oooggguu T.A%eK mggu A.n., RHIKOMOTANNN -

wecxaf EOHTAXT NO3BOAZET nepenars xo 5 m.nu/lziao,
& TBepIHA Mo 2 Man.xxax/M7uac.

HeoBxonuuo XopaGorarh nonc!p!ml r.'llpnn 8.0. .
mm: - : ,

. ems e, KORCTPYRIMAD tasecxy. Heabad, 4s-3a

HEJOCTATOYHOR npoBepernocT 0fpashoB B Node racxodos

Reo6Xonumo ycKOpuTH HCRHTEHN® _mdssc XaGopa-
Topux "B*, sxapuas nboupty ] noxe u.—y‘;; '

_[fascexa  BEH-9 ¢ 4cO0Nb30BAEMEM OKHCIOB o g ;
- _u__ MMEOT ¢ TOUKM 3PEHMA ponnep&qn n'pouyqoorn ne-

POR _nasecxof  ©0 onzason OM-9. -
PaGoru » HEH-9 AysHo npogoxsars.

[le coolmenun !.legnn B.l.. 4;;‘ £4 _ ROAZHA

OHTbh COXIUOHHODO THOA. le mum m‘;g Kax HEnpa~-
EeHKA B CBADHHX WBEX Goxblo, a lqonoc!p BMOMOHTA HH-

Xe. ¢ -
Boauoxsao COKpameHns OAUHH BIOﬁQH!R sa 0‘0! JIOIK-

UeHHR lelbﬂDPO !OHJODOPO ﬂO!O!lo

3acaymaB u o0cyaum Xxog pado'r no LABEKE p.§ £

arperara /Mf m I I PENAIA

R —
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. I. Ormernts, uTO B pesyabrare npoBepexus B JHIAM,
JlaGoparopuu "B" u HAK-9 OKCHePHMEHTANbHHEX pador Jaf ar-

perara 'ﬂ'} BHABIOHA KOHCTDPYKNHR ~asscckw B BAJS JBYX
 cremHOro kopnyca m3 cranu AIT ¢ axTHBHEM MaTepHANOM W
MAPAXEBOR MM CBAHOOBO-MAPHKEBON SaauBKOM,

- [aseccs JANAH Bupepxana 300-uacoBHe TeAAOTEXHH-
YeCKMe MGNHTAHMA NDK BANDPOOGKTADOBAHHOM TENAOBOM DEXAME

] IQOO'-neonne MONHTAHMA B MONe pgexcgo8 arperaragg-2
2qac,

NpH DACUOTHOM TeNNOBHJGNEHM OKONO 2 MIUH.KKaN/M
¢ oxzaxfeHHeM xoJojHO# Bomoft M B HacTOsAREee BpeME Npo-

XOMAT MCNHTAHWA B arperare MO IpR HArpysKe X0 I,2 uann,
uu/lzuac. Teuneparype oxmaxgupmefh soxu Mo 250°C gocue,
‘ouomaau KOTOpHX Oyner OROHYATeAbAO DemeH BONPOC O ee

EABYYOCTHd B NPHUIrOJHOCTH IAA Arperara Aﬂ B

Hasecka JNaGoparopur " B"™ npoxomuT TenioTexHH=-
YGCEKH® MCNHTAHUR,

MpusaaTh HeOOXOAMMHM Nnpogoaserue patGor B HHU-9,

llaGoparopuu "3" u JHIAH no ycoBepmeHCTBOBAHAD gemecry
arperara 4a .
2. OrTmerHTh HEZOCTATOUHYD NOAPOTOBAGHAOOTH OMNTOB

00 ACOHTAHKD CTORKOCTH MHEBECKy A B arperare 4 é
| HO&DG?&!O‘!HH. HAYUHHR KOHTPOAD 38 MX BHMOOMHEHHEM

(HHVMXHAMMAL, JIMOAH) .
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Menaranua olpasua yepecxw B ALZ  KOHCTPYKUMA
JANAH ocymecrsasanch 0e3 M3MEDEHRA TEMOEPUTYDH smagecwn
¥ AyORMpPOBEHME HM3MEpPeHME TeMNeparyps oxizaxjpanmel BoOAH.
3 peayanbrare ororo nposegesHde I000-vacoBHe MCOHTAHHS
¥3-3a BRCMNEPHMOHTANbHOR HEBHACHEHHOCTH TeMlleparypHOro
pexuna paboru ofpasua pggeccy , HEONPEAGNEHAOCTR Tom-
AOBOr0 MOTOKA W Temneparyps B ofpasic, eme He JIADT BO3-
MOXHOCTH DEKOMGHIOBATL _yegerry XKoucTpyxnan JHIAH aas
arperara 4 . :

3. Mpusnars HeoOXOAMMHM DACTMpPeRMEe HCONTAHER fregccor
AI8 arperara 44 B annapare 48-7 ¢ BujeleHMeM QAR ONHTOE
3-4 TeXHOAOrKYECKUX KAHANOB M npldunuu'o- TenxoBoOro
pexuMa HCOHTAHKAR o6pasnos k padouesMy pexHMy arperarasm

HeoGxommmo, B TOM WHCZEe, NOBHCHTE TemNneparypy ox-
naxjapfe’ BOJH B SEKCMEPAMAHTANBHHX KA&HARAX.

4, Mpuanats BOBMOXHHM MPACTYOHTH K DOAIOTOBHTENb-
HHM padoTaM N0 CPOMHENGHRAOMY M3POTOBAGHMD gwsecxy
arperara 4 xoncrpyknuu JIHIAH u JNaSoparopuam “"B".

Mopyurers JATAH (vr.loxopruy H.H. ¥ Yapxaay 8.C.)
u NaGoparopum "B" (r.Laoxunnes N.M.) npemcrasurs R0
10 anpaps 1953 rosa Ha paccMorpenue cesuud B I rex-
HOXOPHD M3rOTOBNEHME M TexXHAUeCKHe TPefOBaHMA AAA NPO-
MBBONCTBA hgsccry Arperara M B NPOMNEIERHEX Macuralax.

T—————
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5. Harorosaende o6pasuod _ygsmwnennos nABE K
KOHCTPYKnEM madoparopuu "B" mas menuramua B arperarax Mr
% AB-2 Hevarb nocCle OKOHYAHAA HCNHTAHWA 0GpasNoB Ha
TENAOTEXHHUQOKAX OTEHAAX HDH 3&NPOEKTEPOBARHHX TENA0OBEX

Harpyskax 4 remneparype oxmaxpaomeRd BOJH.

Hpanﬁofaﬁss g m% E.CaaBcraf

3a cexperaps CeRIUE Z 4 «nrzsm L.ARaRDED

°.ﬂ??’ﬂi‘“:oﬁgzi‘.ﬁf’,”ﬁio}:éé’.‘ii°i?ﬂ‘.’?’ﬁo§igiaa§°§fﬁf‘,“
]

rgvza «A.y Doagusrosa 5,C., T'ososusa 4.H., Jefinyacko
A A
i l.ﬂ
- ; - |
v

LeHTpansHbivi apxue aToMHo#i oTpacaun [ockopnopayuun «PocatoM». [TognnHHNK




Ne 5. MpoTtokon 3acenanms cekuynum Ne 1 HayyHo-TexHu4eckoro cogeTa [lepBoro rnasHoro ynpasneHus

KoMMeHTapuii cocTaBuTene:

"Cekuua Ne 1 HTC TIT'Y B 3TOT nepuon Ha3biBanach «fAaepHbie peakTopbl U KOMUCCHSA MO
TB3J1aM». [1epBbIM pykoBoauTeneM cekuunu 601 U. B. Kypuartos.

Ha 3acenanuu cexumnu Ne 1| HTC IT'Y 26.12.1952 non npencenarenbctsoM E.I1. Cnasckoro
obcyxIanuch sa Bornpoca:

1) Texuuueckuii npoekr arperata BT, roe onHUM u3 noknanguukoB 6bu1 A.H. JleitnyHckuit
(He MybaMKyeTCA) U

2) Xon pabGoT no HaBecke /A arperata AM.

Bropoii Bonpoc HenocpeacTBeHHO OTHOCUJICH K paCCMOTPEHMIO X012 paboT 10 CO3AaHHI0 TB3-
na ans peakropa AM Ilepsoii B Mupe ADC.

B 1952 r. pazpabaTbiBajiachb KOHCTPYKLIMSI TPyO4YaToro TB3j1a B BUIE IBYCTEHHOIO KOpIyca M3
Hepxapelowwei ctanu 1 X18HIT (Tpybku HapyXHbBIM HaMeTpOM 9 MM U ToTIMHOM cTeHKH 0,4 MM
W HapyXHbIM AuaMeTpoM 14 MM U TonMHOK cTeHKH (0,2 MM). Ha ocHoBaHMH 00CyX1eHUs BapUaH-
ToB TB3aNna JIMITAH, HUM-9 u JlabopaTtopun «B», KOTOpbIE OTIMYANKCE COCTABOM TOTUTMBHBIX KOM-
MO3ULIMIA, ObLIO NPUHATO pellieHHe O NMPONOJLKEHUH paboT B 3TUX OpPraHM3alIMsX U JajibHeleM
yCOBEPLLIEHCTBOBAaHHUH BCEX TPEX BADMAHTOB TBAJ1a, @ TAKXKE 0 HEOOXONUMMOCTH YCKOpPEHHUS peakTop-
HbIX MCIIBITAHMIA pa3pabaTbiBaeMbIX TBIJIOB.

Pa3paboTka olHOBpEMEHHO TpeX BApHAHTOB TB3J1a /UiA peakTopa AM u obcyXIeHue cocTos -
HM#A I 110 CO31aHHI0 TB3JIa B TaKO# BbIcoKOM MHcTaHUMK Kak HTC IITY, ceunerenscTByeT 00 or-
POMHOIf 3HaYMMOCTH 3THX paboT U CJI0XHOCTH pa3paboTku. TBan sBisieTcss OCHOBHOM W HauGonee
OTBETCTBEHHOI KOHCTPYKLIME# B peakTope, KOTopasi 10/KHa obecrieuMBaTh HaleXHbIH Harpes Ter-
JIOHOCHTe1s A0 TpeOyeMoii TeMrnepaTyphl 6e3 ero pa3pyiueHHus. B To BpeMs He ObLIO OMBITA U PEKO-
MEHAALMI Mo KOHCTPYKLIMHM TB3JIOB M CO3IaHUI0 TOTUTMBHBIX KOMITO3MLIMI, CIOCOOHBIX paboTaTh
MPH BBICOKHX TEMITEPATypax U BLICOKHX TEILTOBLIX MOTOKAX.

TekcT npoTOKO/1a OTpaXKaeT HeM30eXHbIE KOJUTM3HH, KOTOPbIE COMPOBOXIAIOT KAXKIYIO KPYI-
HYIO Hay4yHYI0 paboTy, CTOJIKHOBEHHE UaeH U MHEHU I KOHKYPUPYIOLIMX pa3paboTYHUKOB, CIOXHOCTb
MOJIOXEHHUS TeX, KTO MPUHUMAET OTBETCTBEHHOE pellieHHe, pellialolliee cyabby Bcero npoekra. ns
HAac 3IeCb O4€Hb LIEHHbI NTPO3BYYaBLLIMe HAa 3TOM 3acelaHMH MHEHHUS DKCIIEPTOB, YTO HauboJee nep-
CNEeKTHUBHBIM siBJIsieTca TBAJ JlabopaTtopuu «B» (pa3paboruuk B.A. Mabix) ¢ U3Melb4eHHbBIM aK-
TUBHBIM MaTe€pPHaOM, T. €. IMCIIEPCHOHHBII TB3J1 C KPYTIKOi M3 ypaH-MONIMOIEHOBOIO CIUIaBa M Mar-
HHS B KaYeCTBe MaTpULIbl, 0OIHAKO ObLIO CKa3aHO, YTO OH TpeOyeT 10pabOTKH, TEXHOIOTUA TB31a B
JlabopaTtopuu «B» oTpaGoTaHa, TB3J1 YCMELHO MPOXOAUT TEIUIOTEXHHYECKHE UCTTBITAHHSA, HO HEOD-
XOIMMO NMPOBENEHUE PEAKTOPHbBIX UCITBITAHUI.

OnHako notpeGoBaica eLlE MOYTH rol HanpsKEHHOM paGoThl B YCJIOBUAX KOHKYPEHLIMM € Opra-
HHU3aUHSAMH, HMEIOLLMMH DoJiee COMMIHBIE HAYYHBIH IMTOTEHLIMAT M BO3MOXHOCTH, YTOOBI KOHCTPYK-
uMs npeacrasneHHoro Jlaboparopueii « B» TBana Gbu1a npu3HaHa Jyyllei U cTajia OCHOBOH TOTUIMB-
HOTO 3JIeMeHTa peakTopa AM.




Ne 6. CnpaBka 0 KOHCTPYKUHH, NPOEKTHPOBAHHH H coopyxenuH [leproii ADC,
noarotosiennas i [lpasureascrea CCCP
3 ceHTsopst 1953 1.

Tosapumy MUIZHKOBY r.ub

COPABKA
HO AMEXTPOCTAHIMN HA ATOMHOA SHEPIHH

B aToMHHX KOTI&X NPOMCXOAUT DEARUMA AeNeHusn

Alep aToMOB ypaHa ¢ BH/eJeHHIeM 3HAUNTeALHOIOD KOMi-
YecTBa& 3dHeDPruM B Blije Tenia.

Bujenaemoe Tenno o07B0/NTCA B0k, KOTODAA OXAL
AaeT ypaHoBHE CGJIOYUKM, ABAALINMECH TernJao B e JIAninuu
BNeMEHTAaMH; OXJAARASHUE YPRHOBHX CJI0UXOB LOXHO 0OCY=-
MOCTBAATDL TAKES rasoM KAH =HIKHM MeTaljJoM.

B o = zipoacscige. verepeca  QTOMHNX KOTAZX,
NPOM3BOMANMX MAYTOHHI, B HKaUSCTBE _idtuec.ccertenssd U

LRparcarTiees  HeNITDOHON HCNOAbIYOTCA lpoyrieall
| WMAR JRegyecaee Cecee .

4 M KOHCTPYKUMH, M3 KOTOPHX COCTO.
aHaBANBAETCA TENJ0BON pexuM AAA D

X. aTOMHHX KOTA8X, NPOH3BOAANMX
- - ycraHoBieHH, ¢ mrojl oro;

" CripaBka noaIMcaHa nepebIM 3aMecTiTeIeM MUHRCTpa cpeadero MatnuoctpoeHus CCCP bJ1. Bannukosbiv
3 censops 1953 . u Hanpasiaeda npeacenateaio CM CCCP I'M. Maaenkosy. (AIl Pd. . 3, on. 47, 1. 78,
1. 30-39.) MoarotoBka 3TOre IOKyMeHTa, BOIMOAKHO, CBA3aHA ¢ TeM, uTo nocie paccrpena LI bepuu, pykoso-
auBiiero B 1945-1953 rr. seceMi paboTaMy 110 aTOMHOMY NPOEKTY H PELIABILETO MHOTHE BOIIPOCH HENMOCPEACTBEH -
Ho ¢ KU.B. CrazmmnbiM, nomumo CM CCCP, TpaBHTeNbCTBO 3HAKOMHIOCH C COCTOSIHUEM PadoThi B 3T0H 0dJ1acTh.
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Ne 6. CnpaBka 0 KOHCTPYKLUMM, NPOEKTUPOBaHWK u coopyxeHuu [Mepeor A3C, nogrotoenexHas ans MNpasutenscrea CCCP

’(J

- TEMIOHANDMESHHOCTD YDAHE OTUX TONIOBNRORND=
muX anemeHToB cocramnger 50-60 xuxomar? Ha Xiio-
rpamy ypasa / B TOMHEX HOTAAX B XOTODEX BHpAGA-
THDAGTCH NJAYTOHUR TenioiHanpaoxelHOCTd COCTARNMOT
2-10 xuaomar? #Ha Kuaorpam/;

- Teiioc"eru ¢ NOBEDXHOCTH TeNA0BHEAGIMNMIX die=
ueHTOB cocTaBAzer I,0 MANMOH KiJd.KRAAXODUA © LDOL=
paTHOro uMerpa/ B ATOMHIX KOTAAX B KOTODEX BRpada-
THBa&eTCA nayrouuil, rennoc"eu cocramaser 0,35 uune
AIOHOB Xua,.xannopiil,

G

LeHnTpansiag wacts atrouioro kotaa / peaxron
A/ szexTpocrenuuM COODAHA M3 I'DAIMTOBHX GPYCKOB
¥ 3axknnieHa B CTAABHOL pedepsyap AxaMerTpoM 3 MTD.,
BucoTonR 4,9 merna. Yepes rpadurosHe GpPYCKM NDOXO-
Aur I57 rexnHoJorMUeCKHX KailanoB, COCTOAMUX M3 TDY=-
Gox Hepzancpmeil cToNM, MOKDHTIX POMIOBHONTOMNMK
aneMEeHTAMKE U3 olJOoraleHHOro YDAHA.

AxTusnag sota, B HOPOPOR HjeT ANeDiAR DEAK=-
OUA ¢ BHAGNGHMEN TeNnA&, 3aHIMBET CDIANRD URCTh
rpaduToBoil mmanku jmamerpor I,0 merpa i BHCOTOR
I,5 uerpa.
JAA samuTH 0T DAJHOARTHBHAN HSAydeHud rpaju-
T0Baf KJI&IKE noMenmcHa B Koabuenoll Jax, 32N0XHEH=
HHHl BOjOf#. DEPXHAA UACTbL DEBKTOPA HAKPHTA TOMCTH=-
MM UYTYHHHMM TUIHTaMK.
Ypaue, Bal0xeHHOrO B KOTeX, AOCTLTOUHO A
palioTH 2MeKTPOCTLHUMM B TEUeHHe 3-X MechAues.
llocne pesoTH B TeueHue 3-X wmecsfueB yDaH B Ten-
JOBHENAVMUE DNEMEHTAX MOANEKHT OYMCTKe 0T Damno=
. @ETHDHHX OCKOAKOB M MOMONHEHMD 3-MA KujA0IpaMuMAMH |
~ ypexa 235 BaaueH BHrODeBmEro.
pa-  OTpojl Teniaa, BHAGAMOIHXCA B axTuBHOM 30He
 ATOMHOTO KOTJ& MDOM3BOAMTCH BOLOM, WupRyaupypumefh
B 3BMKHYTOM KOHTYD® USDe3 ATOMHHI kxoTea H mapooS-

=¥y

~ pasosazens; posa s napoocpnonuon HAXOMTCA. IO/




Ne 4. Cnpaeka 0 KOHCTPYKLMK, NPOEKTUPOBaHWM 1 coopyeHuu Mepeoin AIC, nogrotoenenxas ana lNpasutenscrea CCCP

Aasxesuer 100 armocyep; =vo jamvenme HemInuaer
BO3MOZHOCTD NAapOOSDA3OBANNA D IAMKHYTOM KOoHType
UHPKYASINN,

lapooGpasoBarens cxoHCTPyMpoRAR B BIje
TPYCHATOr0 TenI000MEHHUER, B KOTODOM 24 cYer
Tenia BojH, uupKyMuDyRueR Wepes peaxTop, NpONCe
XOZMT MCODADEHKe NojaBsaeuoro xoM exears/ U3 Kol-
AeHcaropa naposolt mypGunu/ ¢ supadorrol napa
Aapnenuen I2 amocihep, neperperoro o 270°C.

5.

lleperperaft nap noceynaer n naponyy Typoiuny
K B3 TYDOMHH B BMje 0TDajOTEHHOrO napa Moy Aas-
aexneun 0,05-0,1 are nocTyneeT B RoHjzeHcarop,

Oxna=nenne xoujeHcaTopa 2y»ium, Kax H Ha
OOHUHHX SA@XTPOCTAHIMLC, NMDOUIBONUTCA BOiOR,n0-
aanaemMoll Hacocauil iI2 DONCEUOB.

OnurHas arouHAA OAGKTDOCTAHINA, CTDOM|LH-
es B JMlaGoparopun "B", BranuacT CcRe,yRmie cOODy-
ReHua, ofmelt cromiocTsy oxoxo I30 unu.oyosaei:

- 3JlaHKe aTOMHOPO KOTJI&, B KOTOPOM DACHOi0=
ZeHH: aToMHHR RoTen, 8 napoolpasoBatexactl,
NyAbT JNpPABREHUT, JAQCODATODHKM M AD.
o6bauon 50 THC.MS;

- ganne renrosaexrpocwaHiuy /T3l/, rae pac-
nonoxeHH 2 TYpOuHH ¥ Apyroe ofopyjoBaHie,
00Beuou 0K0JM0 60 THC.M.®, C yCTRHOBAEHH-
MM Ha Hefl JABYMA NapoBxuy TYpOHHEMH;

- gjaHKHe OUKCTKH 07 DAIMOARTHBHEX mpiuMeceR,
CTOYHHX BOJ M CUPOCHHX rasos, BRINYAT BeH-
-.,mxuuoam wpyd nxco'rol I00 u, oOmux

BEUOM 12.500




No 6. CnpaBKa 0 KOHCTPYKLMM, NPoeKTUpoBaHuu u coopyxeHnu Mepsoi A3C, noarotonenHas Ans Mpasutenscrea CCEP




Ne 6. CnpaBKka 0 KOHCTPYKUMM, NPOEKTUPOBaHWKM 1 coopyxeHuu lNepsoi A3C, nogrotoenexHan ana Mpasutensctea CCCP




Ne 6. CnpaBka 0 KOHCTPYKLMM, NPOEKTUPOBaHUK U coopyeHuu Mepsoi A3C, nogrotoeneHHasn ans MNpaeutensctea CCCP




Ne 7. Ipuka3 Munuctpa cpeanero mamuuaoctpoennss CCCP o na3HayeHHH KOMHCCHH
1o nposepke roroBHOCTH ADC K MYCKY H IKCIUTYaTallHH

\ 4 &anay?

% e+ reomn s rornn psen 0 ey

I.M.mwpmuml
man B-I0 x nycxy m skcnxoavag:m, EOMECCHD B cIesyDmeM
cocTane:

I. Cxascxuit E.l. - OpeAcenaTelb KOMECCHN

: 2, Nosymaxos B.C. - sam.Opefcesareis EOMNCCHN
3. EBxoxmmues 1.H.
4. Roazemaxs H.A.
5. Mpuropsmug AH.
6. Haxozaes H.A.

KCBEAEHHMIO

Kareropusecus msocnpeuaercs crmtwe KOnmA M BLOMCOK

- 2. Nopywn?s yEasaHHOf EKOMNCCHE NpOX3BECTH UPOBOPEY
roToRHOCT! saexrpocranyan B-I0 x mycxy u nocieaymmel oEce
nEoaTamuM, B TOM WHCEO:

a/ mposssecT: 1INTeXBHOE HCHNNTANNEe COBMOCTHOR paGOTH
BOEX MOXAHNN3MOB peaxropa AN /BERADUAS MUPKYXSUED BOAN B
EORTYpe BUCOXKOTrO jaszemns/, & TakZe COBMECTHYD padory yor-
policrs peaxvopa u TSI npx pasmux remneparypax,sxafouas ot

[Pesoniouus:]
O3HakoMuTb ToB. Hukonaesa H. A., Tos. OseukuHa [l. M., Tos. Kpacuna A. K. 31.111.[19]154. [1. BnoxuHues.



Ne 7. Mpuka3z MunucTpa cpegHero MawuHocTpoerus CCCP o co3gaHum koMuccum no npoeepke rotoeHocT A3C K nycky




Ne 7. Mpukas MuHucTpa cpeaHero MawmHoctpoerust CCCP o co3gaHum KoMUccuiu no npoeepke roToBHocTH A3C K nycky

Apxuns @ «HL P® — @311». 3aBepeHHasn k

O



Ne 8. Ipuka3 nauaabauka ADC 00 YKOMILIEKTOBAHHH J€XKYPHbIX CMEH

20\
‘\" r y N

NPHKAS
ono A 2 C.

COIFPEAHME: O¢ yxoMINexTOBaHME XeSyDHWX CMeH.

W /7" anpexn 1954 roxa.

NPEEASHBAD:

[. YromuxexrTomaTs NeXypaue cMeHM xosaficTsa 3 cocrape:

') h-n-: EME ¥ OTYeCTNO E
“z 4y Cuewa B 1 Cuena B 2 Cuema B 3 Cuemn B4
¥ 3 2 i it S 85

]

[. Hau, cmemm. Awtcm Barypos 5.5. Pesmmsos B.A. Vmaxos T.H.

2., Sam.Hav.cweBu JurTxws B.F. Tmvomeuxo P B.Camosauxos H.A., BARaETHO,
3. Ce.wax.no ynp.Kapmos A.B. BioEmuxos B.Il.[Dwexe» B.I. Napdupsen B.A.
4. Mux.mo ynpas. Eagormmos U, B.Pomourws C.A. Mepsxmxuu I'.B. Kowemxons JN.A.

5. feguresm-ne
M. PaKAHTHO Huxouosa B.Il. Maxcuwos H.  memam?so. ,
6. Jex.wax KUl ; |
uA -"- Topauson 1. A. Hecrxos J.H.  Borzamoss H.B.

: -ﬂi-
E " A Maxume» B.A. Komuewos B.A. Kapmo» B.H. Epodeens B.A.
8. Jex.no W.M.P. mexaaTHO Vsauon BB, [Homemmxo B.M. Ocmmuyx B,A.

9. E:m
. Taxymxo C,C, Toprymom A.Jl. Axexcees A.V. Axexcammm C.II.
10. Jlex,maxyoner?, Capurne 5.'. TI'pondepr D.B. Epwomu K.B, Koxuxeuron A.l.

:'.' ﬁ"" B . asmatien H.T. Bemedanes HT.Repaues LK. bR
iz' ﬂ-#ﬂ-’ Nepmum A.I'. Tuesos A.Il. Xswuayxxms C.T'. loxuxom A M.
3 Emeay.” ™ Towwapewso H.T.Komoms B.8. fuxess IL1. Wﬁz

o



http://JeM.ox.pMO

Ne 8. MNpukas HayaneHuka A3C 06 yKOMNNEKTOBaHWK LeXYPHbIX CMEH

<,

e . 5
l‘. -

- {:@“’ Bepexer MI.T.  Axumon» T.T, Biunon Dppemon C.1H.
;5' 1!!_:0'.""’ i Eaxxoxuop 11,4, Tpomwms J.J. Jomopauxust AV, PaxaNTHO.
i Eéf'-’ " Pesoxysos B.W. maxamemo PAKAHTHO B8 EA HTHO

17. . '
- gmp- Tyauous K.¥. lemxmm B,B. Macxenxws A.M. BaGum A 1.

l -
& x:'ﬁ.‘!?“" 8pommos A M. Jlpysmumuu W.B. Tosmuaros &1, Toczes B.A.

19. Jlex. cxeca
- 0 Hacoemoft. Humoxaes C,5. Kosupes B.J. Auxpees IILA, Cemenmod B.I.

. fo sl Tosemes AN XspaGapxue B.J. Bapamom U M. Komoxos B.A.
e ﬂ:’-?w Axmwon A K.  Tawwyx A.0.  Cymaxom A.M. paxam®so.

- Hgm " Coxozen J.O. Cowos I'.0. Tuxomupon 1. Adonun B, T,
ps .i':'. USRS Saneneii 8.1, h%nium Homuxosa T.A. Jiedposa H.C.

2, HauaxBEXKAN SMON NPOBeCTN DadoZy ¢ mepcomazoM caoel
CNeHN MO OCPOCHND padOUMX MEST, CNNOUEHMD RONXERTHBA ¥ yRpem-
ZeHED TPYXODOR N UPORSBOACT I HHOR XNCININNEN ¢ TeN, uTOOM
nycTurs M OCBONTE YeTRHOBEY » xpayvaiumft epox,

8. Jlas sHagoMeTBA C TEPCOHAXONM HAUANMHNROW CMEH yume-
TR0MATE B EOMNCCHAX No HNpOPepke sHaHM@ padoTHNROD CROMX CMeH
no OUCIYRNBANMD PadOuUMI YUacTROD,

Apxus @Y «THY P® — @3>, [MognnHHuk




Ne 9. Ilpuxa3 nupextopa Jlabopatopun «B»> 0 nopsuike nposenenus pusmycka peakropa AM

f
B
s




Ne 9. Mpuka3s aupektopa Jlabopatopuu «B» o nopagke npoeaeHus Guanycka peaktopa AM




Ne 10. INpuxa3 nasansinka ADC 06 opraHH3alHH PAIHALHOHHOIH 0€30NaCHOCTH NepcoHaa

tma .1‘7‘(‘
\/{;—ﬁ'\&’?-'--s-'-_-;.',. -
OPUKAS
HAUATEEIRA 05" ZKTA Loz,
2 ,f oT ‘Z-- wous 1054 -

B ¢pasu ¢ BuXOZoM ammapara “AM" Ha MONHOCTE, C
HenED cCosmaHMA ycnoEMft GesonacHOCTH padoTH ¥ ofecmeue-
EnA odfeRTHBHOrO KOHTDOXA DAGOTHMROB, =.

NPRKASHBAD:

l. HavexbEwMKRaM cMey M CXYEC CHeIMTH 858 TeM, yToOH
pce paldorumrm sx. |02 npm mcnommenum cpoMx oGAsaHHOCTeR
- PYROBOXCTBROBAXXCH MHCTDYRUMeft MO CHONOTM~eCROR TeXHMURe
Geaonacaocn
. Hauwaxseumy cxyxdu "I ¢ 12.06=-54 p. ofecmnemTs
BCEX padoemon ¢ororaccemary u ofecmewnTh mOCTOAH HHE
KOHTPONS B8 YPOBWEM NONA MBIYUEHME M aKTHBHOCTH BOBAYXa
P NONeNeEusX,

8. 7, NNCHOMAPH ofecmeumTs HOPMAaXIBEYD peGOTYy CAH-
OponycrekKa. PacRpemuTs DRa¢uKM 88 paCoTHHKEMEI, cIexaTh
Ha8 NRepluax MKaQOP HANNHCHM QaMMNM.

4, Havampuuwram cuen ¥ cays6 ofecneuMTh CMEHHHX M
AHeBHEX paCOTHHROP BCEMM BIjaMu JemypHO# OIeXHH, SamuT-
HHX NPHCMOCOCNEHMR M 2aiMTHHX cpelcTB, BHICINB ECe HEOO=-
xo[uMOe B pacmopAmeHMe MNexYPHHX WHEE HEPOB CAYEG,

5. Havansuwram cMer ¥ cay=6 HOBecTH IO CBEIEHHA
pCeX PAGOTHHROR CMEeH M cRy=(, uTO Hepel NPUMHATHCNM CMCHH
pedoTHNER JIONXEeH NepeojeThCA B CHelONeRNy, NMOAYUHTE Y
AeEyPHOTO TeXHNKa-JOSHMETPUCTE HE NYHETE "I" dororacce-
TY ¥ TOABKO NocNe STOrO NPMEMNMETH CMEHY.

e Y



Ne 10. Mpukas HavansHMKa AIC ob opraHu3aumMm pagmaunMoHHoi BesonacHoCTW NnepcoHana

54



Ne 11. AKT KOMHCCHH 110 PH3HYECKOMY MYCKY peakTopa AM
25 uoHs 1954 r.

Nempc o mo dwsuveckory mycRy amapats "AM*.

Kowstconell » cocrame: KPAGEIA A%, (BM
JVBOBCROTO B,T',, KOIOBANOBA B,A,, VEMEORA I,V. cocrapmew
uncTOMMM ORT B momecleiyomieis:

I, Padomu mo ‘msimecrony nycky smapsta "A1™ mpopomm-
Tuch B COOTBET TRMM © MPOrpartiof pedorT mo [uswvecroyy myc-
Ry, uucnpyripel mns, B AC-E25, yrTReprmlentax npeiccinTexen
npaenowyol xomuccmy lymucReporea vop, NABMUM B, muper=
fopok aGopazopum “B" mom. BIOMIMINBLY JLY. o7 5 max 1954 r,
Kpowe Toro, ue mampufi Meus waywiuy DYEOBOMUTeNeN TOB.
BIOKITIEGEN JL V., yesepaeno b samauwe,

2. Juz ofccuevennfi padom mo (usuvCCROIY NYCRY R 6 Mmm
195¢ r, p anmaper "™ Gums yePn:oBNe'm CcHCIMaEBARA cueTuoe
PCPUCIDEDYYNAT amispaType, NoxroTomvermA B xaGopavopmy
"B*. Cueruwe ycTpoficTBe iy pecHONSTENM B NOMCHCWNN: ruape
wero nyasTe,

Jan yregimewnst GeBomacuocm:i PadoR, HAJCMIOCTN N 20u=

HOCTH MOMEPeNl JOGONUMTEABUO K IPOeKTHON wimapatype Guxo
ye2oT OBNEHO

. 8/ Tpu, pecromoscnEX P AXTUNION 20U¢ ANUAPATA, cueDe
WER - Mepew Xewem! yerpoficTpail;

¢/ Tpu, USPAAACABIO COCHMUEHUMK X PACHONCGEUINX B
aR™mIof 0Ore aMMapeTa, wercpu KT-S ¢ BLXONGN U TRNBBEONO=
ur®p NC3M=0,8; :

p/aeanryunl

——————



Ne 11. AKT KOMMCCHM NO PU3MYECKOMY NYCKy peakTopa AM

~ PaGoms NpOBQIIMCH ¢ M MOABSOBANNCN WOTOUINKE uelle
TPOHOB O CHERTPOM, AUANOIMYULM CHERTPY peaRiis,

3. Sarpysrka amiapa®a TEXsHOGNOrMYE KNGl ROUANAME U@ ule
wa 6 mex 1954 rome. 9 max (954 rome » |6 wmcom 30 wmmw, wpu
parpyoxe 58 TeXuoNOruuCORMNZ Konanos Oux jocmmaruy? xoodhimpe
eH?T panumomema K=50,

4, Toppult BLXON TR RMONCINEPEUBADWYOCH HEMIYD PeaR-
o » amapere "AN™ Gum gocmwruy? O maa 1054 r, » 19 wme.,
07 wmu, Kpumuwecras uacea ompenesewa » 60 | /4 sexuomormuec=
ROIO Eavala C SamONMEHMCN MX TEXUONOruuecKOft ponoff, mpm
oTON B ARTUPUYR Souy Oumm ycTauomyeuu (8 wez, xawanos aza
pesiemesuf cTepmueff pyuworo peryampomamma (PP), 2 mawaza
ceepuueft Memmenuofl amapufioft camurx (MAS) x » oTpamaTene ..
4 weuaia Jua cTeptuelt aBTOMATIVECKOrO perymspossmma (AP),

Bee cTepmuu npH AOCTHREHMN KPUTHUE CRO MaGCH ChHEu
B Pepxuer Rpafiuen nomomenmM.

B mauasu cTepRueil peryauposanmt BOLA He NOIABAXACH
88 MCRADUEHNEX ONHOrO Kauwaza cTepmusi PP BiyTpeuuero Roxnlu,
» xoTopilt U0 SagNTO ORONO TPeX NMTPOR BONH. 'BOCOIuME
oTRepeTH] JNA TeXuONOrNUecEMX KAavaNoR M oamoxueun rpadu-
PoBLRmE npotRann:,

Jnst y-aluil SarpysRE NETeMH pacweTHOe Buavewue
RpuTHuecxoff MaceH ompenexeno B 05O TEXHONOIWCCENX Rauazop
upu pacuweTe ua Npocymeuunll rpedmT Bcefl RIANRM M OTpamaTe~
an,

Sarpysra CECTOMH ¥ pOcCHONONCUNE ANIMPATYPH NPE NOCe
TIHEIMN Weppoft RpuUTHueCROM MBCOH Aawa Ha manrorpaere M [

e i —

5. B measx ompeeseumMA BEMAINA TeXUONOIUUGCRON 3 aNa=
puiluoll POXN B almapaTe & ero peaxTumiOCTH Oiua Npouepele-
HA Sarpysks anmapara TEXHONOTHYCCKMME Ravamaiy Gef Bayusa
P WX TexwoNOoruuecroft Poum,

p



Ne 11. AKT KOMKCCHM NO dU3MYECKOMY NycKy peakTopa AM

KpuTuvecrasn Mucen ua TOXMONOrMUCCREX REuaxax Oes
ponn gocmuruyra npu [0l mavane 18 ran 1954 roma » 22 waca
20 muu, PacueTnoe swavemue XpuTHUCcROIl MBGCH JAA OTOPO Cay-
wan 100 U‘a R HalE .

6, llpu sarpyoxe » amaper [0l nmmm
HE PeaRTHDUOCTH TeXHoNOrmMuec off PO, SanmommEIRMed TPYOEM
Reuana, u “apapuizoil” pomM, sanoyumxmest cacopu » rpafuropof
rmaJre, 'sywcuune mposejeno Mo MaTH Auefixan REONS PanMycs.
Soaus "apapufives poxu mpomoMuECA B CNENMANBUME
sRellepineuTansyull Raval, DoremeyuME B veXoN NS ammarusepoft

Zpydu.

. IMeHTUWE OCTS HOPMMABIONO I ORGNEPUMEUTAALHOTO RAHA~
OB ycTayoBRACUA  NMOUUAIBULN! NOMEPeunel, PesyasTaTu N8I pe-
mlt Npencrameny wa rpadume B I,

7. SarpysEa cuc®eis Mo [26 TexwomoruuecRuX XauazoR
npousseseva 28 uax 1974 roma,

lpu sarpyexe » [2¢ Texuomoruve RMR KamRNOB K[uMTETEO
Rafl Mmeca JOCTMIUYTE NPH NOTPymeuiHX 6-Tu cTepuuiax PP muys-
pevueIO RONBIUR u Z-X cTepEusx PP puemuere xomsin.

8. lipu sarpysxe » 126 TexnemormuecEux Rauazos mpoms-
Pefiena TPafyMposEs  morzomsmmefi cmocofwocTy ~TPepmued AP
n PP,

- Vcramommewe, 20 meperemeume ua 10 cu coepmus AP
B ero muwefluofi uScTH NpH TerMuCpaTypPe IEAAKE I POM B Alllo=
paTe ORORO BHSHB2 T ESITiEUMe PeaRTHRIOCTN aimapaTa ©a

R=4,5°'1 ®» emmmnax K obd.

7:mEoBNeno, yro m creprems PP m m.
Ge® ORpYZEUMH CPO -0G QUMM - TePsIflsl sERUBaZe 7oy uo e,
auneltioft vacoy AP,

JeTeuoBdewo, wR0 TP cTepmua H’wmum |
UPH N3BAGUCHMM MX vepeS ONMM M8 WMCoNR IeC'™ IRBUpANesT

nHTH c¥epinsM PP vapymnoro Romsie.,

T——————



Ne 11. AKT kKoMuccumn no pruanyeckoMy nycky peaktopa AM

9. PeayasTa®u omaom no idexty BONN B moTelR
co 10l maweams:, o mexre pesyasmacu mamudpomey mepm-eft
npu 128 ravaxax, sarpyme X » ammopu?, MORRONBGET, WDO
samoxuemic BONOf amapaTa ¢ MOGMTROI ROMTCUCHPYeToRX OMyo-
RauMex pocx Tepmucit PP, MAS m AP,

10. Mo xony paGom™ (mamvecxoro myexa amapara AN
npanspesens Nexyomue paloTH 110 onpolopuiMD HpPoeRTHOR ap-
mapeTypu:
a/ BmoNwew Nepexal ua ADTOIMTHUECKOe yIpaBrTeule
amrapa™ D[4 MINOH MOGHOCTE., /AN BLUOIUCHMA 2T0T'0 B ARTED=
HyD 80Uy aimepaTa BpOjuRacE Rareps Kif-50  nommwpuc umen
ce mapaxmexsuo xauepe NIIT-I[5S mepeoro muamssous;

6/ mmoxveno cpaGatumuume 1AS or VA, Jaa pumompe=
MUl OTOrO B GRTHRIYD HOuY ONNA AT PROMACH Rarepa KHIWGS
¢ pogRFNDueHNel! ce NAPANNEXABHO Kolwpe VA Nepporo Auanasowa;

8/ npauspesieno ONPOGOBAuie NYCKOBHX CUCTHMKOD.
JeranoRaeno, vTo Amd JocTumeums Sommlefdl uyBCTBUTENBIOCTH
nycROBNC CuUeTWIM JOXTuM Curh omymens wa (50 cx mporim
IIPOERTIOTO pa CHOROTE HIL

Il, Tpomesien puxon na ERpuTHuecROe COGTOMMME NPH NPoO=
AYCRAUNI uCPEe TEIUOJOIHUCCREC RAUOAN BOMH, nNOUOrpeTod 0T
50° mo I NP ROCTIZCIME Te:WepaTYpH rpadura B NeuTpe
170°C ® }a nmepubepm ammapese 80°C,

VoTowommewp, <T0 NMPH OTON NPOMCXOAMT NOTCPH peak-
THPHOCEN “WEeTCINM, OSREuPRFe fmof nmenemm B 200 cu mumel-
Hoft wecem AP,

12. B peoyaszaTe (MpuwecROTO Myexe yoTaHoBEE (0!

a/ npoexTuas EapTOTDOIE SSI'PYSEN almopeTa - BuGpe-
HE NPpUBIABIOF;

6/ pecieTuse Reuvec SAPPYDIE ¥ KOMIen Mpywmef
cmocofuocTu TepEHedl IOPOO -OrALCYLTCA  ORCNE PIleuTINBUHEMYy

B8 Ui



Ne 11. AKT KOMKUCCHK NO PU3NYECKOMY NYCKY peakTopa AM

l/ NENeHeNHed KONT POXBIO=C 10Tl AIIMpPaTYPR NON-
HOCTED cOOTEeT:TRORANA NMpeX ABMIELDICA K weRt Tpedomammme,

Ammapaz "ALM™ mpu sarpysze (28 Texwomormvecmmna mauge

aouy MOmeT OWTB peROMEHZOBAE XN SanycKa er0 C BUXONOM uR
MOWHOCTS,

Apxue @Y «HL P® — ®3U». Konua

"' [1lenKyH — 3BYKOBasi IPUCTABKA, KOTOPAst MO3BOJSIET CJICANTH 33 IUIOTHOCTLIO MOTOKA HEHTPOHOB MO Mepe
NpHOIHKEHHS K KPHTMacce.

57



Ne 12. I1pukas Muunucrtpa cpeanero mammnnoctpoenus CCCP
0 Nopsake padoThl WieHOB MyCKOBOH KOMHCCHH MOCJIe MyCKa peakTtopa AM

Cop, 0ORpe s 0.

-

A
e TYHC
-
-
B

NEPHOR, A0 0COSOFO HOOPO DACHOPEZOMMS PYSOBOAM-
Geuy cocPaBy Nyosonoldl EOMmOCHN /77.CaaBosouy Sele, Kypua=
ToBy

K CEEAEHWU

Kareropuaecks BOCnpemaetces. coariue wonuwdl M B

[Pesoniouua:] Cpoyro otnpasute Ha 102 [3nanme]. 03HakoMuTs T. Fpuropesanua, .  Hukonaesa,
[r] Kpacuna. 07.07.[19]54. [I. BnoxuHues.

Apxus OTYI «MHL P® - ®3U». 3apepeHHas Konuns

o0




Ne 13. Ilpuka3s qupextopa JlabopaTopuu «B» 0 HayuHoM pyKoBoacTBe paboTamu Ha peakTope AM

nocJie nyckKa
Cop, coxperno.
"
NPHEKAS
nmo AB®C.
III’ oz *J* wmoas 1954 1.

B cBABH ¢ ORowuamgieM pado? mo ¢msliye CROMY
nycry ammapata "AN" u BBofioM ammapaTa "AM" B sEcnxoaTa-
o (mpuxes Mywucrpa ¥ 570cc or 2 moxa [054 r.) , -

NPEKASHBAD:

l. Npuxas mo ABC ¥ 004 or & mam 1954 r. o mauva-
e ¥ mOPAjRe NYCROBHX ¢uMaMvecKRuX pafoT Ha ammapare
"AN" - OTMEHMTS.

2. BupeXs Jo ocofOro MOero pacnopAxXemua Hayu-
HOe PYROBONCT?BO padoTaMm wa ammeparte "AM" Gyner ocy-
NeCTBEIATHCHA MYOO, MOMM SaMecTHTemeM Top. KPACHHEM A K,
X sap, moxpesmexesuen B 3 wom, JVDOBCKIX B.T.

8. Ycrewapanpap caenyomuit mopamox padoTw muL,
OTPETCTBEHHLX B8 WAYWHOE DPYROBOJICTEO padoTaMu =a amma-
pate “AN":

a/ #a Raxgue CYTEM IpaduROM, YTBepRICHHHN MIOD,
onpefeasercs orpercreewnoe xmyo (xuwo &, Top.KPACIH
A K. mam rop. JWVBOBCKII B.I'.), wmecTo npedupewme ROTO-
-pOTO JOXEWO OHTH MSBECTHO HAVANBHMRY CMeHN MM CTapme-
My MEXemepy IO YIPaBICHMD AINApPaTOM.



Ne 13. MNpukas pupekTtopa Jlabopatopuu «B» o Hay4HOM pykoBoacTee pabotamu Ha peakTtope AM nocne nycka

2.

[pumeusyné: [pu oTcyTcTEBENM Ocofoll HeoOXonumMocTH
npeSupagns B sgawmwe 02 B pewepmee
¥ HOuUHOE BpPeME OTBEeTETBeFHOE NMIO
gaxolOuTCA NOME ¥ MOxeT CLPh BHBBAHO
HAUANBHMEOM CMeHH IO MEeDE BOSHMRHO-
PCHEA ReOUXOIMMOCTH.

llyck anmapara “AM" c “gyna" npouspoguTca B coQ?
PETCTBMN ¢ YTREPRIEHHON MyOD WHCTPYEiMeR: Jexypwsit
HayqHuR pYROBOAMTeXNH OGHSE® NPUCYTCTBOBATH NDH MYyCKe
"¢ myna" nocxe mumMTexssoR OcTAHOBRN. aImapaTa.

B cayvae Rakux auCo comMwewmi#i B oTgomewmu pado-
TH aNmapeTa MIN aBapuy wauajNby¥K cMeuH OCA88H BHBBATH
IexypHOro Hayysoro pYyROBOIUTENH.

4. Hacromymit mpures BBecTH B HeficTene ¢ 004.00M.
10 woxan 1954 roxa.

(%M-?mm-

Apxug @Y «HY P@® — @3U». MognnHHnk

.



Ne 14. [Toxnaanas 3anucka pykosoanTesieii MHHHCTEPCTBA H PYKOBOIMTE Il MyCKA
peakropa Ilepsoii ADC IlpasurensctBy 0 padbore ADC

22 vions 1954 1.

-———— e

i T BOIEPAT:
7707 j’

CHRY C yh""_yc

Topapumy MAJEHKOBY I'.)M.

tie Al e g™

Tosapuuy XPYIEBY H.C.

o
LoxnanuBaeM 0 pa6oTe QMO ALkOU fliexTpocran-

nuu B-10 B nmepsuft nepuon ee skcnaoaramum.

Ileppas menHas peakuus HA AMOMHOM KOTIEe AN
saekTpocraHnuu B-I0 Gmna ocymecrsiena 9 was c.r., npyu
saxnalke B KoTesn 60 TEXHONOrMUYECKHX KaHANOB ¢ ho -

bonily  TENNOBENENADWEUMK SNEMEHTaMy /M3 06HEro KoNHue-
ctBa 128 xamanos/.

C I2 mo 24 upHs c.r. arperar Al padoTas npu Mou-

Hoctu oT I0 ;o 75%, Ha cnenmuajibHOM ONKTHOM pexuMe, Ge3
BHpPaGOTKH mnapa.

B aToT nepuony GEIO YyCTAHOBAEHO YHNOBJIETBOPMTENb-
HOe COBNajeHMe pacueTHO-EM3HUCCKMX XapakTepuCTHK C
AefiCTBUTENBHO NOJAYUEHHEMM Ha arperare.

B xonme cyrox 26 upHg 1954 r., ORI NOoJyueH ¥ BH-

AaH nap Ha napopyo TYpPOMHY 4 onpoGopaHa paora TYpOu-
HH ¢ aJexTpuueckoii marpysko#t B 1500 kB7.

C 27 upHa 1954 r. no Hacroamee BpeMsa _Cumomhaki
anexTpocrannus B-10 padoraira npu MompocTH Ookoia0 50-60%
0T HOMMHanpHO# -2-2,5 TEC.KBT. BHpalaTHBaeMas dJAeKTpO-
8Heprus norpeSasiack JaGoparopuell B, ee XHIHM NOCeNROM
H YacTHMYHO NnepejlaBaxach B cHcTeMy MoceHepro.

B mcrexmm#i nepuo), Ha YKasaHHOM pexuMe, gg&“w
TenuoBHieNAADNMEe DIEMEHTH PaGOTAlNM YAOBIETBOPHTENBHO.
3aMeHeH TOIbBKO OAMH TeXHOXOruuecku#h xaman /cocrosmufl

lx,'..u{.,.,'.- (a,./‘uﬁ... fg/‘;,u.;‘py-&u,y-u 2

2 7 f_u—-b‘?'. 2.)




Ne 14. [loknagkas 3anucka pykosoauTenen MuHucTepcTBa M pykosoauTenein nycka lNpaeutenscrey o pabore A3C

&

H3 4-X TENNOBENENADIUX oXeMeHTOB/ M3-38 TeYH BMO Ten-
noBEJexApHeR vacru,

JIpyrofi BaxHER ysex arperara - raapnue UMPKY RS-
NHOHHHE HACOCH MepBOro BOAHHOrO KOHMTYDa - padoTaxn
TAKXE YNOBAETBOPHTENBLHO,

3a nepuoj paGoTe arperarta AY Ha BEDPaCOTEY OXeKT-
POSHEpPruM BHABIGH DAJ NAedexTOB B HITOTOBIEHMM OTAEAL-
HEX jleTareft arperata, ycTpeHeHHe KOTODPEX BHEIKBANO
KpPATKOBDEM@HHEe OCTAHOBKM arperara.

HeraueCTBEHHHMH OKASAJNCh CBAPHEE HEBE APOCCONb-
HHX YCTPORCTB JJAA SaMepa pacxona BOAH B TeXHOXOrKYe-
CKMX KaHalaxX, nocraBlieHrEHe 3aBoxoM "Manomerp" Nunucrep-
CTBA MAUNMHOCTPOEHHA M npuéopocrpoeHHs. 3ason "Vanomerp"
R HacTodmeMy BDEMEHHM YX€ H3rOTOBHA HOBER KOMNICKT
8THX ycTpoficTs.

BHABRINCH TaKXe Apyrue Medkue JAefexTH, KOTOIHe
JONXHH GHTh MCNpPaBIEHH NpPH OYEPEJHOM NIAHOBO-Npejynpe-
IMTEeNILHOM pPEeMOHTe arperarTa.

[lo ucTeyeHuu nepsoro mecana paGoOTH BIEKTPOCTAH-
gux B-10, T.e. ¢ 26 upaa c.r,, HaMeueHO OCTAHOBHUTH ee
Ha D-6 aHe# gas TUETEALEOrO OCMOTPA MEXaHMBMOB M YCT-
PaHeHHs OTHeibHHX JedexTOB, BEABHBEMXCA NMpPH 3KCNIOATA-
4.,

[locnie OKOHYaHWA ITHX paGoT ¥ OMPOGOBAHHA arpera-
Ta, NPEANOJNAr&eTCH NOJHATH MOMHOCTH HNEKTPOCTAHIHHU A0
76%, a sareM Ha 100% 0T HOMHHANBHO# MOMHOCTH AAR H3Y-
YeHHs paGoTH gﬁawofk.x TONJOBHACAADUKX SIEMEHTOB

‘37  npH Golee BHCOKO# Temnepartype M B (oXee MOMHOM NOTOKE




Ne 14. loknagHas 2anucka pykosogutenei MuHucTepcTea v pykoeoguTenein nycka paeutenscTey o pabote A3C

%9

8JEMEHTOB arperara, HaMeUEHO NDHCTYNHTL X NPOBeJEHED
AePHO~-PH3HYECENX ONHTHEX padoT, MCXOAS M3 HeoOXOoam-
MOOTH CKOpefimero nolyueHHE BaxHeRmWX JAHHEX JXf pas-
PAGOTKH SHEPreTHUECKHX CumoO Mcftiwd  XOTAOB Goapmoft
MONHOCTH .

B JlaGoparopuu B B HacTofAmee BpeMs COSBAHO cOBema-
HHe ANfA OGCYEJCHHE NPOrpaMME HAYYHO-HCCAEJOBATOXbCKHX
M ONHTEHX pa6oT Ha AmOJMm kO  arperare AN?D

Manumaa 7

E. Cna%cxgg
i .Kypua

Hestisiidon

-;-.tmnpeame Poccuiickoi ®epepaymn. lMognnHumuk

i m PYKOBOAUTEIEM ATOMHOTO MTPOEKTA H ;umex'ropou JIUTIAH H.B. KypuyatoBbiM, Ha-
AMTeRC plﬁn'rno A3C u anpektopom Jlabopatopuu "B" 1. H. Broxunuesum. (Al PO. @. 3,

m& B o61mi apxuB.

3) CD\D&IHII.’IHL‘I- JIHYHBIC 3AMCTKH HECKO/IBKHX YHACTHHKOB 3TOI0 COBCIMAHNA, B O/IHOMH 13 KOTOPbIX €CTb 3a-

ITHCH O MPELIOKEHHH 3aKpHTh ADC, TaK KAK B IPHHIIMITE BO3MOXHOCTD MOIY4CHHSA ATOMHOIN JHCPIHH YXKE 10-
kazana. [1potus 1oro npevioxerns suictynni E.T1. CaaBeckmii.




CAOBAPDb AETEHA
(wnPppoBAHHBIX HANMEHOBAHMI CMELMAABHBIX TEPMMHOB),
BCTPEYAIOLUNXCA B AOKYMEHTAX

ANIOMMHHI —  Gepunuii (cM. Takxe pybuduil)
KepaMuka —  rpadur

Kpucramusarop —  peakTop

Mapc —  YpaH (CM. TaKX€ 01060)
Meteopur —  HEHUTpOH

Hasecka —  TeIJIOBBIAEAAIOLIMIA 3JIEMEHT, TB3JI
Heon —  Tenui

OkypHMBaHHe —  obnyyeHune

Onoso —  ypaH (CM. TaKXe Mapc)

[Tone pacxomos —  IOTOK HEHTPOHOB

Pyounuit —  Oepwinuii (CM. TaKXe aroMUuHuil)
VYpiaxHeHHe —  obsyyeHHe, oborauieHue

XnanareHT = TEIUIOHOCHUTEIb




CTATbM U BOCNMMTOMUHAHUSA

NMEPBASl ATOMHASA"

A-W. BAOXUHLIEB

[Nocne 6ecensi ¢ B. K. JlennHbiM B Kpemiie
o ruiade 'O3JIPO aBrop haHTACTHYECKHX poMa-
HoB I'. Yannc Ha3an Braaumupa Unbrya «kpeM-
JIeBCKMM MeuTaTeneM». Beeit ¢anTasumn Yauica
0Ka3a/10Ch HEIOCTATOYHO, YTOOBI OLIEHHTD CIO-
COOHOCTDb JIEHHHCKOIO FeHHMs NpeaBUIeTb Oyny-
utee... B koHue 1920 r. B Mockse 3acenan VIII
Bcepoccuiickuii cve3n CosetoB. OH obcyxaan
«BTOpYI0 nporpamMMy KoMMyHHCTHYECKOM
NapTUU» — IUIAH XO3ICTBEHHOrO BO3POXIEHHUS
M pa3BuTHA cTpaHbl, iaH F'O3JIPO. Ha cuene
Bonbiuoro Teatpa, B noMelLieHHH KOTOPOIO NMpo-
XOIWJI Che3l, BHcesia Gonbluas kKapta CoBeTcKoi

Poccuu. l'opsALLMMYM 1JaMITOYKAMHM Ha Heil 6bU1H
0003Ha4YeHbl MecTa coopyxeHus 30 ruiaHupye-
MBbIX /IEKTPOCTAHLIMIA. « KoMMyHuzm — 3mo ecmo
Cosemckan asacmp naloc 31exmpugpuxauus ecei
cmpanbi»?, — CKasaln B CBOEM BBICTYTUIEHHH Ha
cweane B. K. Jlenun”. B To BpeMsi MHOTMM HIEH
anektpuukaimu Poccuu kazamucs yronmeid. Ho
«yTOnusi» cTana pealbHocThIO. Ceifyac B Haluei
cTpaHe BbipabaTblBaeTcsl B COTHU pa3 bonblue
JHEpPrUM, YeM B 10peBOIOLIMOHHOI Poccuu.
Hauano HOBo#4, COBpeMeHHOI1 3110Xe B pa3-
BUTHH 3HEPreTUKH — 3I10XE AaTOMHOH SHEPIUH —
He cy4yaiHo ObLUIO MOJIOXEHO B HaLLUEH cTpaHe,

Broxunyee [Imumpui Heanosuu (1908—1979), pusuk-teopeTvk, A0KTOp (hK13.-MaT. Hayk (1935), wieH-Kopp.
AH CCCP (1958), ynen-kopp. AH YCCP (1938). Ponuncsa B Mockse. OkoHuun MI'Y (1930).

C 1933 r. — crapiuuii HayyHnlit corpyiHuk HUU® MI'Y, B 1935—1979 rr. — npodeccop MI'Y, B 1935—
1950 rr. — ctapwmit HayuHbiii cotpyaHuk @HUAH. B 1947 npusneyeH K paboTam Mo COBETCKOMY aTOMHOMY
npoekty: B 1947—1950 rr. — Hay4HbIi KOHCYNbTAaHT 9-ro Ynpasnenus MB CCCP. C 1950 r. — aupexTop H,
OIHOBPEMEHHO, 3aBeyIOLLHi TeopeTHYeCKUM oTaenoM JIabopaTopuu «B». C 1956 1. — nepBblii ApeKTOp
OUHAH B 1ybHe, B 1965—1979 rr. — nupekTop Jlaboparopun Teopetnueckoit puzuku OUAH.

HccnenoBanus B 001acTH TeopeTHYECKOH (H3MKH, TEOPHM TBEPIOro TeJa, ONTHKH, KBAHTOBOW MeXa-
HHKH, TEOPHH MO M YaCTHUL, aKyCTHKH; paboThl no punocodnm ectecTBO3HaAHHA (KBAaHTOBasi MEXaHHKa,
TeOpHs OTHOCHTEILHOCTH) U TEXHUKH (TEOPHS PeakTOpPOB U peakTopocTpoeHHs ). ONHUH U3 aBTOPOB MPOeK-
Ta M Hay4HbIA pyKkoBoauTe b co3naHus lMepsoit B Mupe ADC (r. O6HHHCK). B 1951—1955 rr. B ®3HU non
€ro pyKOBOJCTBOM MPOBOIWIMCH PaCieTHO-TEOPETHYECKHE MCCEIOBAHHSA MO CO3JaHUI0 TEPMOSIEPHOrO
B3pbIBHOTIO YCTPOtcTBa (BoaopoaHoi 6omM6bl). B OUAH npu ero yuacTMH npoBoaAMIMChL pabOTHI MO 3amyc-
Ky CHHXp0o(}ha30TpOHa H YCKOPHTE/IA MHOTO3apAIHbIX HOHOB, €ro paboTbl 3TOro NepHoaa MOCBALLEHBI CTPYK-
Type 3/IeMEHTAPHBIX YACTHL (HYKJIOHOB), BOIIPOCaM CBA3H C/1a0biX M 3JIEKTPOMAarHMTHBIX B3aHMOIEHCTBHIA,
KBaHTOBOH TEOPHH 11011 H M3YYEHUIO HENOKAIbHBIX TEOPHIl, HAYYHBIH PYKOBOAUTEbL paboT Mo NMPOeKTH-
POBaHHIO H CO3[IaHHI0 HMITY/IbCHOTO 6bicTporo peaktopa UBP-1 (1960) u UBP-2 (1979) (wnes UBP npen-
noxeHa UM B 1955 . B JJaGoparopuu «B»). C 1961 r. — BHLIe-aMpeKTOp MeXayHapoaHoii opraHu3auuu [lUPAP
(Coio3 yKcToit u npuknaaHoii pusuku npu JOHECKO).

lepoit Counanuctuueckoro tpyaa (1956). Opnena: Jlennna (1945, 1952, 1954, 1956), Oxta6pbekoit Pe-
sosoLMH (1975), Tpyaosoro KpacHoro 3HaMeHH (1954). CtanuHckas npemMus (1952). JleHuHckas npeMus.
(1957). I'ocynapcreennas npemuss CCCP (1971).

Cou.: 1.H. baoxuuues. PoxaeHne MupHoro atoma. — M.: Atomu3nar, 1977.

9 B.HU.Jlenun. NNCC. T. 42, ¢tp. 159. (3aech M najee B NOACTPOYHMKE JaHbl NpUMevaHus aBTopa — Cocm.)




[NepBas atomHas

KOTOpas NepBoii B MMPE BCTYMWIA HA MyTbh MUP-
HOTO NMPUMEHEHUS] aTOMHOH SHEPIrUM.

Ecnu ussectHe o B3pbiBe B XMpOCHME aMe-
PHKAHCKOI siiepHOii 60MObI 3aCTaBUIO B CBOE
BpeMSl COAPOrHYTBCH OT yXaca BCe 4YeloBeye-
CTBO, TO coobLIeHHe COBETCKOro NMpaBUTE/ILCTBA
o nmycke 27 uioHs 1954 r. aTOMHO# 2/1eKTPOCTaH-
uun (AI3C) B r. O6GHHHCKE BCeaWlo B cepaua
MHJUIMOHOB JIIOAEH Halexay Ha TO, YTO HOBOE
BeJIMKOE OTKPbITHE — OTKPbITHE AEJIEHHUS ypa-
Ha — MOXET M JO0/KHO ObITh HCNOJb30BAHO HA
6n1aro yenoBeyeCTBa.

BO3HMKHOBEHHMIO HAEH O COOPYXEHHHU
aTOMHOM 3/IEKTPOCTAHLIMH CIIOCOOCTBOBAIH I'y-
MaHUCTHYECKHE TPAIHLIHU NEPeOBOA pyCcCKOH
unTesutureHUMH. Tak, K.9. lluonkoBckHii, Bcio
CBOIO XH3Hb NOCBATHUBLUMIA Pa3BUTHIO YYEHHS O
PAKETHLIX MOoJIeTax /11 OCBOEHHSA KOCMHYECKO-
ro NMpoCTPaHCTBA M YBJIEUYEHHO NMHUCaBLUKM ¢aH-
TacTUYECKHE MOBECTH O Oynyliei XXH3HH 4eno-
BEKa B KOCMOCE, HUKOI1a HH €MHBbIM CJIOBOM HE
0OMOJIBHJICS O BO3MOXHOCTH MCMOJIb30BaHHs
KOCMHYECKHMX Kopabieii B BoeHHBIX Lensx. U He
NOTOMY, YTO OH He MOHMMan 3toro. Jns Hero
noao6Has MbICIb ObLTa amopanbHOM. [ToMck my-
Te€id MUPHOrO NMpPUMEHEHHs AaTOMHOH 3HEPruU
IU151 COBETCKMX YYEHBIX He ObLI ClydaifHbIM — B

A.1. bnoxuHyes

€ro OCHOBe JieXalli, B YaCTHOCTH, ellie U 100pbie
MCTOPHYECKHE TPAAULIHH.

Co3naHWe aTOMHOM 3/1eKTPOCTAHLIUM He
npecieioBano HUKAKUX «arUTalMOHHBIX» Lie-
Jiei, a Bce y4acTBOBaBILIME B ee IPOeKTUPOBAaHHH
M CTPOMTEJILCTBE pacCMaTPUBA/IM CBOK paboty
KaK pelleHHe YUCTO HayYHO-TeXHHUYECKHX 3a-
nay. Cama xe uiaes MCNoib30BaHUSA aTOMHOMH
3HepruM B MUPHbIX LieJisX, 0e3ycI0BHO, COOTBET-
CTBOBaJIa MUPOBO33PEHHUIO COBETCKHX JTIONEH.

[MonurHyeckuii 3¢ peKT, BLI3BAHHBIH MyC-
KOM MepBOi aTOMHOM 31EKTPOCTAHLIMH, MPHILE
Mo3nHee, U /11 MHOTUX, UMEBILIMX K HEM HEmMoc-
peICTBEHHOE OTHOLLEHHUE, — HECKOJIBKO HEOXH-
naHHo. B 1955 r. B XKeHeBe, Ha nepBoii KOHpe-
PEHLIMH MO MUPHOMY MCIO/1b30BaHUIO aTOMHOM
3HEPruH, Thica4yHas ayautopus Jsopua Hauwuii,
Hapyllasi npaBuia nNpoLleaypsl, BOCTOPXEHHOM
OBallMeii BCTpeTUa coo0LLeHHe COBETCKOM ae-
JIEraliMy o NyckKe aTOMHOMH CTaHLIMH, ee KOHCT-
PYKLIMM M JAHHBIX M0 3KCIUTyaTallMH. YueHbie,
cnyluaBluKe 00KJ1aa 06 HTorax KOJUIEKTHBHOIO
TpYAa COBETCKMX MCC/IEN0BATEIEH M HHXKEHEDPOB,
MOHSIHK, YTO JOKa3aHA He TOJbKO TeXHHYECKas
OCYLLECTBUMOCTb aTOMHOM 3/IEKTPOCTAHLIUM, HO
TaKXe M HeuTo OoJiblliee: aTOMHas 3HEPrusi Mo-
XKET CJIYXKHTb Ha NOJIb3Y YETOBEYECTBY.

Mpeabiciopua

B 1939 r. 6bu1M ONYONHMKOBAHBI NEPBLIE H3-
BeCTUs 00 OTKPLITHH JeIeHUs ypaHa noj aei-
CTBMeM HeiTpoHOoB. O0yyas ypaH HEHTPOHAMH,
H. Kiopu (®Ppanuus) u [1. Casuy (FOrocnasus)
MOJIYYWIH YPAHOBBIi OCKOJIOK (JIAaHTaH).

Bckope HeMeukue du3uku O. I'aH U
@. LlTpaccMaH YCTaHOBHWIIM, YTO B pe3y/bTare
oby4yeHHs: ypaHa MeLJIEHHBIMH HEHTPOHAMHU
BO3HMKAIOT 3/IEMEHTHI JJAHTaH M 6apuii. O6a oHH
HaxonATcs B cepeauHe [lepuoanueckoil cucre-
MbI 3J1IeMeHTOB MeHaeneeBa.

Hemelkoit yueHoii JInze MeiiTHep ynanocb
B (heBpasie 1939 r. naTh NpaBUILHYIO HHTEPMPE-
TaLIMIO 3THX ONBLITOB: OHAa OOBACHSLIA MOSABJIEHHE
JlaHTaHa M Dapus Kak pe3yJbTaT pacnajia saapa
ypaHa Ha Ba KPYIMHbIX OCKOJIKA.

E1ue Heckonbko paHee ®penepuk u UpeH
Xonuo-Kiopu coobuiunu AKkaieMuH HayK B
ITapuxe 0 CBOMX OMbITax, TAKXe YKa3blBaBLLUMX
Ha Je/leHHe ypaHa. @paHuy3cKue yuyeHbie Nnoja-
YEepKHY/H, YTO 3TO Ne/eHHE CONMpPOBOXaAeTCA
OrPOMHbBIM Bble/IeHHEM 3HEPTHH.

B TOM Xe roay Ha coBellaHMH (PU3MKOB B
MocKoBCKOM IoMe yueHBIX” 0bcyxaanach BO3-

MOXHOCTb BO3HMKHOBEHHUS LEMHOM peaklMH
JleJleHUsi ypaHa, OlHAKO 3KCIepUMeHTaNbHble
JaHHbIe He ObLUIH ellle HACTONIbLKO 10CTATOYHbI K
TOYHbI, YTOOBI MOXXHO ObLIO CYIHTD ONpeae/eH-
HO O €€ BO3MOXHOCTH WJIH, HAalIPOTHB, 10KA3aTh
3aTyXaHHe TaKOH peakLIMH.

Jleno ocnoXHANOCh TEM, YTO, KaK Tenepb U3-
BECTHO, NOJ AEHCTBUEM MEUIEHHBIX, TEIUIOBbIX
HEWTPOHOB IEIUTCA JIM1Ib U30TOMN ypaHa-2335,
KOTOPbIi PUCYTCTBYET B HATYPaJIbHOM YpaHe B
koaunuectBe 0,7 %. [Mo3TomMy is nmonydeHHs
TOYHBIX CBeAEHHIH 00 3TOM H30TONE HEOOXOIM-
MO OBLIO OTAEIHTh €r0 OT OCHOBHOM MaccChl ypa-
Ha (oT u3orona 238), yTo nNpeacTaBasIOCh MO
TeM BpeMeHaM 3a1ayeii, Ka3aBlIeics MoYTH He-
peanbHoOii. TeM He MeHee yCIOBUS, HEODXOIH-
Mbl€ I OCYLIECTBJEHUS LIEMHOM peakLMH,
ObUIH CPOPMYTUPOBAHLI.

B TO Xe BpeMs 1eHUHIPAINCKHI TEOPETHK
A.U. @penkens Npenoxni TEOPHIO AeAeHUs
siApa ypaHa, Mo KOTOPOM AP0 pacCMaTpUBAIOCHh
KaK Kare/ibKa siiepHOM XUIKOCTH, 3apsiKeHHas
anekTpuueckH.? [Toa aeiicTBMEM HEHTPOHA Karl-
JI1 IPUXOAMJIA B BO30YXXKIEHHOE COCTOSIHHE, NPH




A.U. bnoxnHuyes

KOTOPOM OTTaJIKMBaTeJbHblE 3JIEKTPHUYECKHE
CWJIbl YK€ NMpeBbILIATH CHJIbI MOBEPXHOCTHOIO
HaTsKeHHUA, 00yClIOB/IEHHbIE BHYTPHAIEPHLIM
B3auMojeiicTBueM. B pe3ynbTaTe Karuis pa3pbi-
BaJ1ach Ha IBe MEHBLIHKE: TAK UHTEPIIPETHPOBA-
JIOCh B 3TOif TEOPHH JieJIEHHe siipa ypaHa Ha 4a-
CTH. DTH KaIUTH-0CKONKH, OTTATKMBAsCh JAPYT OT
Jpyra 3/IeKTPH4E€CKHUMH CHIaMH, npuobpeTalor
OrPOMHYIO KHHETHYECKYIO SHEPr110, KOTOpas U
Ha3bIBaeTCH IHEPrueii nejieHus ypaHa.

Ceityac LIHPOKO pacnpocTpaHeHHbIM CTa
TEPMUH «aTOMHas 3Heprusi». Ha caMoM nene
TOYHee ObL10 Obl FTOBOPHUTD «SAEPHAS SHEPTHS».
JleiicTBHTE/IbHO, U3 MPHUBEIEHHOTO BbILLIE MOSIC-
HEHMSA CNEdyeT, YTO IHEPIUs AeIEHUA ypaHa —
3TO B CYILLHOCTH 3JIEKTPHYECKas SHEPTHs aTOM-
Horo sapa. MMEHHO 3JIEKTPHYECKHE CHIIBI OT-
TAIKUBAHHUA AENAI0T HEYCTOHYHBBIMH TSIKEJbIE,
CHJIbHO 3apsikeHHBIE siapa. Kak 6bU10 oka3aHo
K.A. Nerpxakom u ' H. ®néposbiM (1940 r.),
SIPO YPaHa MOXET JAEUTbCH W CAMOIMPOU3BOJIb-
Ho, 6e3 yyacTHs HEHTPOHOB, OHAKO TaKoOe Ae-
JIeHHe NMPOUCXOAUT OYEHD PEKO.

bBonbllias KMHeTHYeCKasi IHEPrusi OCKOJI-
KOB J€JIEHUS1 ypaHa, TAKMX, KaK YIIOMSHYThIE
JlaHTaH, 6apuii ¥ MHOTHE IpPYTrHe, pacnbUIseTCs
MMM TIPH COYAAPEHUSAX C APYTUMH aTOMaMH Cpe-
Ibl, B KOTOPOH MPOMCXOIUT peakLHs. Takum ob-
Pa3’oM, OKOHYATEJIbHO SHEPTHS NeJIeHUs NPOsiB-
JIsieTcs B BUIE TeIU10BOi 3Hepruun ™. Henbas cka-
3aTh, YTOOBI 3TO OBUIO YAAYHO, TAK KAaK TEILUIO-
Basi FHEPrus C TEepMOAHHAMHYECKOI TOYKH 3pe-
HHUA ABNAeTca BropocopTHoi. Ho 1 mo cux nop
He HaiineHo boJiee «peHTabeIbHOro» METOA MC-
MOJIb30BAHHA NMEPBOHAYAIbHOM JIEKTPUYECKON
IHEPryH Aapa.

[1pencrosno npoiTH eile oueHb BONBLLIOH
MyTb MOUCKOB METOAOB YINPABIEHUSA LIEMTHOH pe-
aKkuuei, YToObl 0Ka3a10Ch BO3MOXHBIM OCYLIE-
CTBMUTB KaK MOLIIHEHIIIME B3PbIBhI, Pa3BUBAIOLLIH-
€cs B Te4eHHEe MWLUTHOHHbIX 10/1ef CEKYH/Ibl, TaK
M «MHPHBIE» LIEMHbIE pEaKLIMH B aTOMHbIX 2/1eK-
TPOCTaHLHMSAX, i€ 3arpy3ka aTOMHOIo TOIUTHBA
paccYMTaHa Ha MHOTHE MeCSLIbI WM JaXe roibl.

KaxoBa no/xHa 6bU1a 6bITh NPU 3TOM He-
obxoaMMasi TOYHOCTb Hay4HOH WH(OPMaLIHH,
BHAHO M3 cleaymwollero npuMepa. B pesyabrare
peaklMH IeNneHHUs sfapa ypaHa BO3HHMKAIOT He
TONBKO ABa OCKOJKA (IBa HOBBIX fIpa), HO H
HECKO/1bKO HEHTPOHOB. ITH HEHTPOHBI NEPBO-
ro MNOKOJEHHUSA M CIYXKaT /U1sl NPOAOdXEHHUA pe-
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aKlMH, B pe3yJibTaTe KOTOPOi BO3HUKAKOT HeM-
TPOHBI BTOPOTO NMOKOJIeHUs, U T. A. OKa3bIBaeT-
cs, B CpelHEM Ha KaXIYIO ThiCA4Y BO3HHKIIKX
HEUTPOHOB HECKOJIbKO HEMTPOHOB POXAAaeTCA
HE MTHOBEHHO B MOMEHT [I€JIEHHUSA, a BbLIETAET
M3 OCKOJIKOB HacKoJIbKO no3aHee. B ypaHe Ta-
KHUX HEUTPOHOB — OKOJIO LLIECTH; B ILTYTOHUH —
OKOJ10 ABYX.

CyliecTBOBaHHE 3TUX HEMHOTHX, TaK Ha-
3bIBaEMbIX 3aMa3bIBalOLLIMX HEHTPOHOB, SIBJS-
IOLIMXCS, B CYLLIHOCTH, MEJIKOM MoapoOHOCThIO
B Mpoliecce AejieHUs ypaHa, OKa3biBaeTcs pella-
IOLLMM 11 BO3MOXHOCTH OCYLLUECTBJIEHHS YII-
paBJIsieMOii LienHoi peakuuu. YacTb U3 HHX 3a-
Ma3abIBaeT HA JOJIM CEKYHIbI, IpyTas YyacTb — Ha
ceKyHabl U 6onee. UMeHHO 3a 310 BpeMsi, MaHU -
MYJIUPYS MOIJIOLAIOIIMMH HEHTPOHBI CTEPXKHS-
MH, MOXHO BMEILATLCA B X0/ peakLMH, 3aMel-
JIUTb KJIH YCKOPHTD €€.

BONBIIMHCTBO Xe HEHTPOHOB pOXIaeTcs
OIHOBPEMEHHO C JIeJIEHHEM, H 33 KOPOTKOeE Bpe-
M$ MX XH3HH (MPUMEPHO CTOMWLTHOHHBIE JOJIH
CEKYHIbl) HEBO3MOXHO KaK-TH00 MOBIHATL Ha
X0l peakllMH, KaK U HEBO3MOXHO OCTaHOBHTH
YK€ Ha4aBLLUMHCS aTOMHBII B3pLIB.

Bckope nocne ceHCallHOHHBIX OTKPBITHIA
B siiepHOi ¢U3MKe, N1aBIUMX HAOEXAy Ha BO3-
MOXHOCTb TEXHHYECKOro MCIMOoJib30BaHUSA
sinepHo# 3HepruM, 3ananHas Espona noasep-
rnach HamalaeHHWIO rHTJepoBcKoi ['epMaHHM.
[ByMa rogamMy no3xe ¢allucThl HaNnaau U Ha
Hauly ctpaHy. B ator nepuon Bcsikas uHgop-
Mauus U3 EBponsl 0 xone paboT Mo u3y4eHHuIo
ypaHa MpeKpaTuiach.

Tenepb Mbl 3Ha€M, YTO B TO BpeMs siiepHas
¢u3MKa npoaosxaia YCHJIEHHO pa3BUBaTLCS B
CLUA, Kyaa eLue 3310JIr0 10 BOWHBI Mepeexaio
13 EBponbl HEMaJlo Nnpeciieq0BaBIIMXCS HALIMC-
TaMH y4yeHbIX. [Tocne Toro kak 6onee onpeneneH-
HO BBIICHWJIACh BO3MOXHOCTb OCYIIECTBIEHHSA
LIeNMHO#i peakuuy B OonbLIMX MacluTtabax, oT-
KpbiTasi MHGopMaLHUs o xoae paGoT B obacTu
sinepHOi (pHU3NKH NpeKpaTUIach.

U Bce Xe B yCIOBUSIX BOEHHOTO BpeMEHH,
KOra Hallla CTpaHa BeJla 0XXeCTOYEHHYK 60pb-
Oy ¢ Bparom M Koraa 310001HeBHblE 0OOPOHHbIE
3anayM NOBNeJH Hall J1100bIMH TEOPETHYECKMUMH
MpOEKTaMH, CKOJb Obl 00€1aI0IIMMHA OHU HHU
Kazanuch, KoMMyHucTHYecKas mapTusa U CoBeT-
CKO€ MPaBHTENbCTBO MPOAOIKANHU 3a00TUTLCA O
pa3BUTHUH aTOMHOI HayKH. COBETCKHUM YYE€HbIM

"YacTb 3HEPrUH YXO4MT B BUAE HEHTPOHOB, Apyras, MpHHaLIexKallasd HEHTPOHAM deJeHHA M raMMa-ay-
YyaM, TAKXE NpeBpaLlaeTcs B TEMIO B CAMOM PeaKTope WM B ero 6e TOHHOI 3aLluTe.
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B T€ rofibl ObLI0 MOPYUEHO pPellIEHHUE 3a1a4H OB-
JajeHus AnepHoii 3Heprueil.” Bce paboThl B
3TO# 00J1aCTH B HA4Ya/IbHBIH NEPUOA ONMUPANTUCH
Ha BHOBb CO31aHHBbIH MHCTHUTYT, HbiHe MHCTH-
TYT aTOMHO# 3Heprun umMeHH M.B. Kypuaropa.*
O6uiee HayyHOE PYKOBOACTBO NMpobieMoii BO3-
naranock Ha U.B. KypuatoBa, B TO BpeMa coO-
TPyAHHKA (DH3HKO-TEXHHYECKOTO HHCTUTYTA B
JleHuHrpage.”

Crnenyet OTMETHTbD, 4TO 10 OTKPbITHSA AeJie-
HMS YPaHa MepcrneKTHBa NPaKkTHYECKOro npume-
HEHHUS IHEPrUH ATOMHOTIO S11pa MHOIMM BeCbMa
KOMITIETEHTHBIM 3apy0eXHbIM H COBETCKMM Yyye-
HbIM Ka3ajach 6ojiee YeM COMHMTENbHOM. 3TO
0OBACHSIOCH TEM, YTO BO BCEX paHee UCCeno-
BaHHbIX ClIyyasiX MCXOIHbIe IHEpreTU4YecKue
3aTpaThl Ha OCBOOOXIEeHUE ANECPHON IHEPrHHU
MpeBbILLATH KOMHYECTBO MOJ1Y4aEMOM IHEPTHH.

g Halueit Hayku ObUTO BeJHuaiillei yaa-
yei To 06CTOATENBCTBO, UTO, HECMOTPS HA MHO-
JKECTBO JPYIMX Ype3BblYaiHO BaXHbIX 3a1a4, B
JlenuHrpazae u B XapbKOBe napajienbHo pabo-
TaNW IPYINbl YYeHbIX — 3HTY3HACTOB SAEPHOM
¢u3ukn.® Cpeau Hux 6611 m U.B. Kypuaros, B
40-x rogax cHayana o0beAMHUBILMIA HEOOBLLOH
KOJUIEKTHB YUYE€HBIX Uil paboThl Hala npodaemoit
OB/IalCHUS1 aTOMHOM SHEPIrUei, a 3aTeM BO3Ia-
BHBIUMH HHCTUTYT. B 1946 r. B MHCTHUTYTE, KO-
TOPbIM OH PYKOBOIWI, ObLIA OCYILIECTRIIEHA Nep-
Basi B Hallleil CTpaHe LienHas peakLMs Ha OlbIT-
HoM peakTope.” TaM HCNONb30BATMCH HATYPA/b-
HbIi (HeoOoraueHHbIH) ypaH U rpaduT (YMCTBIHA
YLJiepol) B KaYecTBe 3aMeLIMTENS.

ITepByio B MMpe LIENHYIO peaKLIMIO B AaTOM-
HOM KOTJie MOA0OHOro THMNa OCYHUIECTBHI
3. ®epmu B YUnkaro B nekabpe 1942 r. Tem ca-
MbIM ObLIa 1O0Ka3aHa BO3MOXHOCTb yrnpaB/ise-
MOWM LIEMHOMH peakllMM Ha ECTECTBEHHOM ypaHe,
a NYLWEHHbIE ONMbITHBIE PEAKTOPbI MOCIYXHWIH
OCHOBOM JUISl Ja/IbHEHLLIEro U3y4eHUs ¥ pUMe-
HEHHs1 aTOMHOM 3Hepruu. Tenepb yxe NosBU-
J1aChb HE TOJIbKO YBEPEHHOCTb NPH NPOEKTHPOBA-
HUH M COOPYXEHHH NPOMBILUIEHHBIX pPeakTo-
POB, NPOU3BOAALLMX «HAYMHKY» AaTOMHOIO OpYy-
XU — IUIYTOHHH, HO U BO3HUKJIH NpPeanochul-
KM BbLIBHXKEHHSA M 00CYXIEHHUA [TPOEKTOB CO3/a-
HHMS 3HEPIETHUYECKHX PEaKTOPOB JUIA aTOMHBIX
3JIEKTPOCTAHLMHA.

[naBHas npobnema Gynywmnx A3C cocto-
sJ1a B M3bICKAHWM MYTEi CheMa TeI1a C aTOMHO-

.M. BnoxuHuyes

ro peakropa. B npuHuune 310 He 6bUIO 3aran-
KOii, U MOXHO ObL10 NPELTIOXHTbh HEMAJO CIIO-
co00B MCNONb30BaHUA TEMIA 1151 NONYYEHUS
napa, KOTOpbIi 3aTeM cTal Obl MPUBOAMTD B ABH-
JKE€HHME TYpOHHBI M CIIApEHHbIE C HUMHW IMHAMO-
MallUKMHbI — N'€HEPATOPbI 1EKTPHUYECKOTO TOKA.
310 6bLIa Obl MEKTPOCTAHLMS KI1aCCHYECKOTO
THNA, B KOTOPOH TONKa 3aMEHANACh aTOMHBIM
PEaKTOpOM.

IMocne Bropoii MMpOBOIi BOIHBI, B cepenu-
He 40-x ronos, B CLLUA BbILILTH B CBET NepBbie
OTKPbIThIE MYOJIMKALIMH [10 AIEPHOA IHEpreTUKE.
Cpean HUX cieayeT Ha3BaTb KHUTY «HayuHble U
TEXHHYECKHE OCHOBbBI SIACPHOI SHEPreTUKH»,
HAMUCAHHYIO KPYIMHEHLLIMMH YYEHbIMH (PYCCKHIA
nepeson — M., 1947). B He#t npyBOAMIHUCH MHO-
THe siiepHble KOHCTAHTbl H OMMCBIBATUCh METO-
Ibl PacYeTOB PEaKTOPOB, Y HAC YK€ M3BECTHbIX
6saronaps 3kKCnepMMEHTANIbHBIM U TEOPETHYEC-
KMM paboTtaM, NpoOBOOMBLUMMCH B MHCTUTYTE
KypuaroBa. bbuiu Takxe npuseaeHsl 6oee Wiu
MeHee pa3yMHbIE CXeMbl CbeMa TerU1a C aTOMHBIX
PeaKkTopOB.

OnHako Ha NYTH CO31aHU PEAIbLHOIO
3HEPreTHYECKOro aTOMHOTO PeakTopa CTOsUIH
MHOrOYHCJIEHHbIE TPYAHOCTH — HEpeLleHHbIE
npo0JieMbl KOHCTPYKLIMHM, TEXHOJIOTHH H TEO-
puH peakTopoB. [1ockonbKy B3BECHTh CTENEHD
OIOJIMMOCTH 3THX NMPENATCTBUI, YCWIHSA H CPO-
KM, KOTOpPble NMOTpeDOYyIOTCS MpH peLIeHHH TexX
WX MHBIX YacTHbIX NpobJieM, B TO BpeMs ObL10
HEBO3MOXHO, — MHOTME BApHAHTbI 3HEPreTH-
YEeCKMX PeaKTOpOB BbIIJIsie/IM paBHONPABHbI-
MM, 2 UHbI€ MAHWJIH CBOMMH 0COOEHHO BbICO-
KUMH KO3(pPHLHEHTAMH [101E3HOro JeHCTBUSA
BCeil yCTAHOBKH B LIEJIOM.

Y10 KacaeTcs peajibHO HaKOIIEHHOIO
onbiTa, TO B 40-€ roabl H B caMmoM Hauane 50-x
roI0B TAKO# ONBIT UMENCH TOJIbKO B MHCTUTYTE,
Bo3rnasasaswemMcs U.B. KypuaTtoBbiM, H B HEKO-
TOPBIX €ro puaHanax. ITOT ONbLIT OTHOCHICH K
peaKTopaM Ha TeraoBbIX HENTpOHax, ¢ rpadu-
TOM B KaYeCTBE 3aMELJIMTENS W HATypalibHOM
BOJIOH, C MOMOLLIbIO KOTOPO# CHUMAJIOCH TEILIO.
OnHako TeMnepaTypa, pa3BMBaeMasi B 3THX pe-
aKTOpax, M COOTBETCTBEHHO TeMIeparypa Ter-
JIOHOCHUTENA — BOAbI ObLIa CIIMUIKOM HU3KOM,
4TOOBI KX MOXHO ObL10 2(eKTHBHO HCNOJB30-
BaTb U1 MOJIyYeHHUs Napa, BpallaoLLero jona-
CTH NapoBOii TYpOUHbDI.
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OBHUHCK

B cepeanne 40-x ronos B CCCP 65110 opra-
HU30BaHO HECKOJIbKO HOBbIX Hay4YHO-HCC1e10-
BaTe/IbCKMX JIADOPATOPHi C LIe/IbIO pacLUUPHUTD
KpYT paboT, HarpaBieHHbIX Ha U3yYeHHe DU3K-
KM aTOMHOTO f1pa, Ha pa3paboTKy MeTol0B pa3-
JeJieHUs. U30TOMOB, HAa CO31aHUE UIMEPHUTEb-
HO# M KOHTpOJIbHOI annapartypsl.'” Bo MHOrux
cnyyasx paboTbl ObLTH 3anapajuieieHbl, YTOObI
MOBBICHTb HAEXHOCTh UX Pe3Yy/1LTATOB.

B uyucae 3Tux nabopatopuii 6bl1a M 1abo-
paropust B O6HMHCKe (1946 r.), cTaBuIas 3aTeM
DU3MKO-3HEPreTHYECKHUM HHCTUTYTOM. KypH-
poBanach oHa A. . JleitnyHCKMM, KOTOpPbIH MpH-
BJIeK K paboTte B Heil M aBTOpa 3TUX CTpPoK. Bos-
MOXHOCTH J1abOpaTOpHM CHayasia ObUIH HEBEJIH-
k. Ee HayyHas TeMaTHMKa Takxe MpeacCTaBisi-
J1aCh HE CTOJIb AKTYa/IbHOM B CPaBHEHMH C 3a1a-
4YaMH, NOCTARIEHHBIMH Nepea APYrMMHU aHaslo-
rMYHbIMH NaGopaTopHsiMu.'!

O6HUHCKas n1abopaTopusi B MepBbIe robl
CBOEI0 CYLLECTBOBAHMSA €llle He pacnoaraia Hy
OCTATOYHBIMH HayYHBIMHM CWJIaMH, HH HEOOXO-
IIMMbIM 000PY1OBAHHEM W MTOITOMY 0Ka3alach B
CTOPOHE OT OCHOBHO#H Hay4HO-MCCIE10BaTE/Ib-
CKO# esiTe/IbHOCTH B 00/1aCTH OCBOEHHS aTOM-
Ho# (PM3MKH U aTOMHOM 3HepreTHKU. Hanpas-
NeHue pabot 1abopaTOpPHH Ha NMEPBLIX MOpax He
ObLU10 OYEHDb YETKMM M K0J1ebanoch Mexay pa3-
BHTHEM YHUCTO PU3HYECKHX HCCIeIOBaHHIA B 00-
JIaCTH AfepHO# PU3MKH (OOHO BpeMs naxe 00-
CYXIaJICsl BOMPOC O CTPOMTENILCTBE YCKOPHTES
JUTAl M3y4eHHMS 3/IEMEHTAPHBIX YaCTHULL) KU HCCle-
JOBaHHi MPHKIAAHLIX, OTHOCSALUMXCH K aTOM-
HOM 3HEPreTHKE.

[Mocneanwnii kpyr npobniem Kaszancst ocoOeH-
HO TPHBJIEKATENBHBIM KaK 10 CBOEMY Hay4HO-
TEXHHYECKOMY XapaKTepy, TaK U B CBAI3H C TEM,
yTo Apyrue NabopaTopuu U UHCTUTYTHI UM MO-
YTH He 3aHUMAJTUCh.'?

[MepBble ronbl OOHUHCKA KaxyTcs ceryac
npyHamIexalMMu apyroii anoxe. C Toro Bpe-
MEHH Hallla CTpaHa JOCTHI/IAa OTPOMHBIX YCIe-
XOB B Pa3BUTHH HAYKH, TEXHUKH, IKOHOMHKH H
KY/JbTYpbl. ATOMHbIi B3pbiB, aTOMHasl CTAaHLIMS,
aTOMHBIe KOpaGJiH, MPOpPLIB B KOCMOC — BCE 3TO
6bL10 OCYLLECTRIEHO B CTPaHe, KOTOPasi [1IepeXH-
Ja TsoKeneiunyio BoiiHy. Ceityac OBHHMHCK — 3T0
ropo/ ¢ MHOTOTBICHYHBLIM HACEJIEHUEM, C NIePBO-
KJ1aCCHBIMM HayYHbIMH H YU4EOHBIMH UHCTUTY-
taMH. HauuMHancs xe oH Tak, KAk U MHOIrWe
aTOMHBIE CTPOIKH B TO BPEMsl, — B TPYAHEHLLIUX

YCTIOBHMSIX HEXBATKH JIIOAEH, MaTEPUAIOB M 3HEP-
ruu. bapaku paboumnx, «pUHCKHE» NTOMHUKH
«HTI3POBLEB» H «HAYYHUKOB», ClTy4aiHBIE 31a-
HMs, npucnocobieHHble A1 J1abopaTopHil U
yrpaBJeHHUs; NOJ HOraMu — XWAKasi [IMHA, B
KOTOpO#H OCTaBa/IMCh pe3MHOBbIE carnoru 1 6e3-
HaJEeXHO BA3IM MALLMHBI.

OcHoBHoOe 31aHue 1abopaTOpHH, HbIHE pe-
KOHCTPYMpOBaHHOE, ObL10 MOCTPOEHO 1A Oe-
Tei, npubbiBIIKMX M3 Mcnanuu B 1936 r.; apyroe
31aHHE — OCOOHSAK, KOTOPbIi MpUHAILIEXal 10
PeBOJIIOLIMM TEKCTWIbHBIM (pabpukaHTam Mopo-
30BbIM M HAXOIMJICS B COCTOSIHHH 3aMyCTEHMA.
[Mo3nHee oH ctan roctuHHueil. Hebonbluasd,
OuYeHb JAPEBHsS NapoBasi TYypOMHa, cnapeHHas ¢
IMHaMo, naBaia Bcero 500 kwiosartr... Korna oHa
OCTaHaBJIMBANACh, BECh MTOCEJIOK H CTPOIKa Mo-
IPYXaJUCh B TEMHOTY.

Ho rnaBHasi TpyaHOCTb 3aK/1l04aiach B He-
XBaTKe KBaTU(PULMPOBAHHLIX CMELIMATIUCTOB:
BOHa HaHec/1a TAKEJIblH YPOH, KOTOPbIA HeJlb3st
ObL10 BOCMIOJIHMTb HEMeUTEHHO. OHaKO J104H
BCE X€ BO3Bpallaauchb ¢ (GpoHTAa BOMHbI Ha
¢poHT Hayku: A.K. KpacuH (BrnociieIcTBHH cTan
3aMecTUTENIEM IMPEKTOpa HHCTUTYTA MO HaykKe),
[1.3. Hemuposckuii, O.J1. Ka3zaukoBcKHii
(1ubiHe aupekTop POH ') u apyrue. C By30BC-
KOH CKaMbH MPHILLIU TATaHTIUBLIE TEOPETUKH
JI.H. Ycaues, 1.®. 3apeukuii, A.C. PomaHo-
BHY (nMo3aHee Tparuyecku noru6 B ropax [Tamu-
pa). [lepBoe pacueTHoe O10pO, 3aMEHsBLLIEE HAM
COBPEMEHHYIO JIEKTPOHHYIO MalLMHY, Mpel-
craBastiock B.C. 'ynkoBoii, He HMeBILIeH Torna
BbicLIero obpasoBaHus. Tak co3naBaics Hay4-
HbIM KosuekTHB OOHHHCKA.

MupHoe npuMeHeHHe aTOMHOI IHEPrum
(TepMHH, KOTOpbIH B TO BpeMs €l11le HE CTa Mo-
NyJsApHbIM), TOYHEE, aTOMHasA IHEpreTUKa, —
BOT YTO 3aHMMAJIO yMbl HEOONBLLOH MPYNIbI CO-
BETCKHX YY€HbIX, HAYHHaBIUUX paboTath B O6-
HuHcke. [Ipobiema GbL1a HACTONBKO YBJIEKa-
TEJbHOM, YTO HEYCTPOICTBA TOrAallHEH XU3HH
Ka3aJIMCh CYLLIMM MYCTSKOM M HE IPUHUMAIHCh
BO BHUMaHHE.

Hano 6bU10 pelnThb, Kakoi nyTh H30paTh,
Kakasi U3 Jopor Obl1a HaMKpaTyaillei U Hau-
6onee HanexHoi. Kutakickas nociaoBulia ria-
cuTt: «PebeHok He 6onTest Turpa». Tak U HaM Ha
nepBbIX 3Tanax pabotel Haubosnee cMeible Npo-
eKThbl Ka3a/IMCh U CAMbIMH MPUBJEKATEIbHBIMH.
Ha camoM xe pene npeacTosij TPYAHBIH MyThb.




MNepeasa atomHan

A.1. bnoxuHuyes

NOUCKH

B HayanbHBIA MepUon pa3sBUTHS aTOMHOH
HEPreTMKM HayyHO-TeXHHYEeCKHe MpobieMbl,
KOHEYHO, NMpeBaJIMpPOBAIM Haa npobieMaMH
3KOHOMMKH. TeM He MeHee CYyLLecTBOBaIa TeH-
JIeHLIMSA CO31aBaTh IHePreTHYECKHE YCTAHOBKH C
BbICOKMMM NapaMeTpaMHM napa, ¢ Bbicokum KI1J1
MCIONb30BaHUSA TEIUIOBOI 3HEPTHH, BbLAENAE-
MOIii B peakTope, MPUMEHATb COBPEMEHHbIE MNa-
pPOBbI€ TYPOHHBI C MAapOM BBICOKOIO AaBJACHHMSA H
COOTBETCTBEHHO BBICOKO#H TeMniepatypbl. C apy-
roit CTOpOHbBI, HeJib3s ObLIO HTHOPHPOBATL 00-
CTOATE/ILCTBA, KOTOPbIE AMKTOBATUCH PEAILHOH
06ctaHoBKOi. CTOMMOCTDb MPOEKTHPYEMOIO pe-
aKTopa, BO3MOXHOCTH NOJTyYeHUs1 HeoOX0IHMMO-
ro siIEPHOIO ropioyero, peaibHbie CPOKH COOpY-
XeHHS peakTopa — BCe 3TO HE MOIJIO OCTAaBaThLC
6e3 BHHMaHHs MPH BLIOOpE BapHaHTa H, KOHEY-
HO, OrpaHHYMBAIO (hbaHTaA3MIO.

B ObHMHCKe nepBoOHaYalbHO pa3pabarthbi-
BaJICS MPOEKT BLICOKOTEMITEPATYPHOIO PeaKTO-
pa Ha TEIUIOBLIX HEHTPOHAX C 3aMELIMTENIEM U3
OKHCH OEpHJLIHA U C reJIMEBbIM OXJIAXKIECHHEM.
B naGopaTtopuu M3ydanuch siaepHo-du3nyec-
KHe CBOMCTBA OKMCH DepHJLTIHA KaK 3aMelln-
Tena HeitpoHoB (A.K. KpacuH, U.I'. Mopo3sos,
1947-1950 rr.) ¥ OBIIM DOCTUTHYTHI Cylle-
CTBEHHBIE YCMEXH B TEXHOJIOTHH H3TOTOBIEHMA
nerajei U3 cneYyeHHOoM YMcTeiueit okucH be-
puwuikda (B.A. Mansix, 1947-1949 rr.).

[IpuMepHO B 3TO Xe BpeMs Ha4yanoCh U3y-
YyeHHE BO3MOXHOCTH MMPUMEHEHHS XHUIKOMETAT-
nuyeckoro oxjaxaeHus peakropa A9C. OHo
MpeACTaBIsUIOCh OYEHb NMEPCNEKTHBHLIM BBUAY
BO3MOXHOCTH C MOMOLLBIO XHAKOT0 MeTajlla
CHATb 6O0JIbILIOE KOJIMYECTBO TeIlla ¢ eAHHHLbI
obbeMa peakropa. B kayectse MeTajuia Moriu Obl
OBITh BLIOpaHbl HATPUIA, KATUHA WIK MX CIUIaBbI.
OnHako M3-3a CWIbHOrO NOIJIOLIEHHA HEUTPO-
HOB 3TOT BAPHAHT He MOJIYYHUII pa3BUTHA.

IMo3nHee BHISCHWIOCH, YTO XHIKOMETA/LTH-
YyeckKoe OXJaXIeHHe BeCcbMa NEPCIEKTHBHO B
peakTopax, paboTalolnx Ha ObICTPbIX HEHTPO-
Hax, POXIAKIUIMXCA NMPH AeJIeHHH ypaHa.
B 0ObIYHBIX X€ peakTopax HeHTPOHBI UCKYCCT-
BEHHO 3aMe/UTSAIOT, U siIEPHast peaklus UIeT Ha
3THX 3aMeIEHHbIX HeiiTpoHax. buulo BbisicHe-
HO, YTO B peakTopax Ha OBICTPbIX HEHTPOHaX
TpebyeTcs 3HaYMTEIbHO OOJbLLIAS NePBOHAYATb-
Hasl 3arpy3kKa siIepHbIM FOpPIOYHM, YEM B PEaK-
TOpax Ha TEIIOBLIX HEMTPOHAX, HO 3aTO B 3THUX
peakTopax BO3MOXHO 00pa3oBaHHe HOBOTO Ae-
Jsilerocs BeulecTsa — IUIYTOHMS, NPHYEM B

OOJILUIMX KOJMYECTBAX, HEXENH KONHYECTBO
cropesLuero ypaHa-235. BosHHKIa uaes Bocnpo-
H3BOJICTBAa aTOMHOIO ropioYero — uies peakro-
POB KaK «pa3MHOXMTe/eii» aTOMHOIO TOIUIMBa
(A.H. JleiitnyHckuit). Tenepb UX 4acTO Ha3blBa-
10T «Opunepamu». Hukakoit uHpopMauuu no
pacueTy peaKTopOB TAKOIO TUIA B TO BPEMS Mbl
He uMenu. HeobxoauMbie 3xcniepuMeHTaIbHbIE
JIaHHbIe ObUIH OYEeHb CKYAHBl U MPHBOAWIM K
JIBYCMBICIEHHBIM pe3y/bTaTaM.

K 3tomy Bpemenu B HHcTuTyTe M. B. Kyp-
4aToBa YK€ ObLT HAKOILUIEH 3HAYUTEbHBIHA OMNbIT
MO NMPOEKTUPOBAHHKIO H COOPYXXEHHIO PEAKTOPOB
Ha TETUIOBBIX HEMTPOHAX ¢ rpa)MTOBBIM 3aMel-
JINTENEM U OXJTaXIEHHEM HATYpalbHOI Bonoi.'"
OnHako TeMmnepaTtypa BoAbl B 3THX peakTopax
ObUIa JaJIEKO HE NOCTAaTOYHa IS TOro, YTOObI
OHM MOTJIH CJIYXHTb B KaYeCTBEe OCHOBbI aTOM-
Hoi#i anekTpocTaHuM K. [lpeacrosuio caenars 3Ha-
YMTENIbHBII CKAYOK, MOBLICHB CYLLECTBEHHO TeM-
repaTypy TeIUIOHOCHTeNs (BoAbl), a C/leA0Ba-
TeJIbHO, U €€ JaBJeHHUE.

Ha ocHoBe uMetouerocs onbita U.B . Kyp-
yatoB U H.A. Jlosuiexanb pa3paboTany npoexkT
peakTopa [/ aTOMHOI /IEKTPOCTAHLIMH CO Clie-
IOYIOLIMMH NapaMeTPaMH: TEIUIOBas MOLLIHOCTb —
30 Toic. KBT, 351€KTPHYECKass MOLLIHOCTb — 3 THIC.
KBT, naBneHue napa — 12 arM. [1penBapurenb-
Hbl€ pacyeThl ObUIN BHITIONTHEHBI B UHCTUTYTE
WU.B. Kypuarosa I1.3. HemupoBckum u C.M.
Meiinbeprom.'® U.B. KypuaTtos npenioxun ne-
penarh JanbHeHIYI0 pa3paboTKy 3TOro peakTo-
Pa U COOpPYXEHME Ha €ro OCHOBE aTOMHOI 3/1eK-
TPOCTAHUHH HHCTHTYTY B OOHHMHCKe (1951 1.).

3T0 BLI3BAJIO CEPbe3HbIE IUCKYCCHH OTHO-
CHMTEJIbHO BbIOOpa MyTH NaIbHEHILIEero pa3BUTHSA
B OOHMHCKe 3HepreTMYecKHx peaktopos. Uto
pa3BHUBaTb: BHICOKOTEMIIEPATYPHbIE PEaKTOPbI
Ha TerUI0BbIX HEHTPOHAX C 3aMEeMJIUTE/IEM M3
OKMCH BepriLins? PeakTopbl ¢ METAJUTMYECKHMM
oxaaxaeHueM? Unu nociaenoBartb Mpemioxe-
HHo U.B. KypuaTtoBa, KoTopoe ObLIO BecbMa
yMepeHHbIM?

ITap c naBneHueM 12 aT™. B 00ObIYHOI Ten-
JIO3HEPTETHKE ObLI YXe NpOoiiIeHHBIM 3TanoM.
Cnenyet OTMETHUTD, YTO JaBJIEHHE Napa MOIJIO
6bl ObITH B3ATO ¥ DOJILIIMM, HO 3TO NOTpe6O-
BaJo Obl pa3paboTku crieuHaibHOW TypOMHBI
(cpok okoJ10 5 n1eT). [lo3aToMy ObLIa HCTIQB30-
BaHa yXe rotosas TypbMHa HeBLICOKOTO AaBe-
HHA.'® OIHAKO 3TO HE UMEJIO CYLLECTBEHHOIO
3HaYeHUsl: BCS CYTb U HOBM3HA 3aKJIIOYAJIMCh,
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KOHEYHO, He B TypOMHe, a B MPUHLMNHAILHO
HOBOM peaKkTope.

B nepuon, HECKOIBKO NMpealIecTBOBaBLIHHA
3THM JMCKYCCHAM, aBTOp JaHHOIro oYepKa Obul
Ha3HayeH IUPeKTOpOM WHCTUTYTA B ODHMHCKE
(1950 r.). EcTtecTBeHHO, YTO llepel HUM CTOsIA
OonbLIas 3a0a4ya — BbIOpaTh MYyTh JaIbHEHLLIEro
pa3BUTHA MHCTUTYTA. Sl U MO 3aMecTUTENb MO
Hayke A.K. KpacuH nomiepXuBaiu npeuioxe-
Hue HU.B. Kypuarosa. A. K. JleiinyHcKHMii Xe cumn-
TaJl TAKOE pellicHHEe HenpaBWIbHBIM. Mou coo0-
paXeHHs OCHOBBIBAIMCH Ha CJIEAYIOLLUEM: TIPOU3-
BOJICTBO OKMCH OEpHILTHS B HEOOXOIMMOM KOJTH-
YECTBE CJIMLLIKOM J0POT0, NO3TOMY MAIOpeabHO.
CoanaHue HaIeXXHOro KOpIyca peakropa, cCoaep-
Xallero ra3 noja OobILIMM JaBlI€HUEM, KOTOPbIi
MOr Obl 6BITD 3arpsi3HEH PAAMOAKTHBHBIMH MPH-
MECSAMH H a3pO030JIAMM, NPEACTARISIIOCH ELLE He
pelleHHo#H npobyieMoit. MBI He UMETH NaHHBIX,
MO3BOJISBUIMX PACCYMTBLIBATh HA DE30MacCHOCTD
TAKOTro peakTopa VIS OKPYXAIOILEH TEpPUTOPHUH.

Y10 KacaeTcs peaKTopoB Ha ObICTpPbIX HEid-
TPOHAX C META/LUTHYECKMM OXJIAXKIEHHUEM, TO H3Y-
YeHHE UX HEOOXOIMMO, HO OHO NMOTpedyeT MHO-
TMX X MHOTHX JIET, TIPEXIE YeM Mbl YOenuMcs B
BO3MOXHOCTH M LieJIeco00pa3HOCTH UX OoCylle-
creneHus. [pepnoxenue U.B. Kypuarosa tak-
Xe COlepXajo MHOr0O HEM3BECTHOro, OJHAKO
OCHOBBIBJIOCH BCE X€ Ha SIBJIEHUSX, YXKe H3y-
YEHHBIX IKCNEPUMEHTAILHO H TEOPETHYECKH.
[ToaroMy MononoMy KosuieKTuBY O6HMHCKOro
HHCTUTYTA MpeACTaB/sIACh BMOJHE pealbHOA
BO3MOXHOCTb B CPaBHUTENIbHO KOPOTKHMI CpPOK
clenaTh MepBbli WAr Ha NMyTH NPpUMEHEHUSA
aTOMHOI 3HEPrHH B MUPHAIX LIeJIfX.

O nosonax, korophle nodyaunu U.B. Kyp-
yaToBa cle/laTb HMEHHO HaM TaKoe BaXHoe
npeloXeHH!e, 1 MOTY JIMLIb AoraabiBaTbes. [To-
BuaHMoMy, Mrops BacunbeBud cuMTain, 4to €ro
HHCTHTYT UMeJI 60Jiee OTBETCTBEHHKIE (110 TOMY
BPEMEHM) 3a1a4H W HE MOT 3aHMMAThCH €Ll O1-
Hoi npobnemoii. OH 3Han TakXxe, 4TO KOJUJIEK-
THB y4eHbIX B OOHMHCKE B TO BpeMs ObLn yxe
JIOCTAaTOMHO KOMITETEHTEH B BOMPOCAX PEaKTOP-
HOM TEXHUKHM U AOEPHOM (PHU3UKHU, TAK YTO MOXK-
HO OBUIO pacCYHTHLIBATH Ha ycrnex.'”

Janee neno oOCTOSUIO TakK: peLIEHUEM PYy-
KoBoasiLMX opraHoB (Mapt 1951 r.) pa3pabotka
MPOEKTa aTOMHOM 3IEKTPOCTAHLIMHM, [IPOBEIEHUE
HEOOXOAMMbBIX TEOPETUYECKMX M IKCMNEPUMEH-
Ta/IbHBIX HCC/IEN0BAHHIA OBLTH COCPEIOTOYEHDI B
OOHHHCKE M B KOHCTPYKTOPCKOM KOJUIEKTHBE,
pykosonumoM H.A. lonaexaieMm. Mectom co-
OpPYXEHUs CTAHLIMH ObL1 TAKXKe YKa3aH OOHMHCK
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(o coceacTBy ¢ MHCTUTYTOM).'¥ HayuHbIM py-
KOBOAHMTeJIeM NpobeMbl ObL1 Ha3HAYEH AUPEK-
TOP MHCTHUTYTA, [ITABHBIM KOHCTPYKTOPOM —
H.A. Jonnexanb, 3aMecTUTEIEM Hay4YHOTO py-
koBoautens — A.K. KpacuH.

B MHcTUTYTE OBLTH OpraHU30BaHbI 1Ba OT-
Iiena, 3aHfABLIKMECH peakTOpaMH Ha TeIUIOBbIX
HEWTPOHAX C BOASAHBIM OXJ1aXAeHUEM (PYKOBO-
aurens A K. KpacuH) v peaktopaMH Ha GbICT-
PbIX HEUTPOHAX C METAILTHYECKHM OXJIAXKAEHH -
eM (pykoBoauTenud A.HU. JledinyHCcKHii M
0.]1. Ka3auykoBcKHif).

B TeopeTHyecKOM OTaENE, KOTOPHIM B TO
BpPeMS pyKOBOIMJI 51, ObUTH pa3BepHYTHI paboThl
B TPEX I'PyINax: TEOPUs pEaKTOPOB Ha OBICTPEIX
HeiTpoHax (JI.H. YcaueB), Teopus peakropoB Ha
TeruioBbiX HelTpoHax ([1.®. 3apeukuii) u Teo-
PHs peakTOpOB Ha NMPOMEXYTOYHBIX HEHTpOHaX
(A.C. PomaHOBHY).

TexHonoruyeckue paboThl COCPENOTOYH-
Jvch B otaene B.A. Manbix. B akcnepuMeHTab-
HBbIX OTAENIaX BEJMCh TAKXKE MCC/IEeI0BAHHUA MO
Teruionepenaye. BnocneacTsuu Ha UX OCHOBE
noxa pykosoactsoM B.HU. Cy660oTHHA BO3HHKIIA
KPYyNHeHIuasd TeMoTeXHUYECKas 1abopaTopus.

Takum 06pa3omM, paboTbl 10 aTOMHOM 3HeEp-
retuke B OOHMHCKe GbUTM pa3BEPHYThI LLIKPO-
KHM (PpOHTOM, OXBATHUBILHM BCE BO3MOXHBIE 110
TOMY BpEMeHH BUIHI peakTopoB. He 3aHuManmucn
TOJILKO BHICOKOTEMIIEPATYPHLIM PEAKTOPOM Ha
OKHMCH Bepuuius.

[lepBoouepenHoii 3aaayei 6bUI0 cO3naHHE
ATOMHOM 3/1eKTPOCTAHUMH MOLIHOCTbIO B
5 Teic. KBT Ha ocHOBe peakTopa Ha TEILIOBbIX
HEHTpOHaXx ¢ BOASHBIM OXJIaXIEHHEM U rpadu-
TOBBIM 3aMeJIMTEIEM HEHTPOHOB.

Bennch pabGoThl M 0 peakTopaM Ha ObICTPBIX
HEHTPOHAaX ¢ METALIMYECKUM OXJIAXICHHEM,
BKJ/II0Yas TEOPETHYECKHE, IePHO-(PHU3HYECKHE
MCCJIEJOBaHHS, TEIUIOTEXHUKY M TEXHOJIOTHIO.
Kak 1 npeanosiaranoch, OHH 3aHSUTH MHOTO JIeT.
[lepBbie ONBITEI C HATPHEM Hayanuch B 1951 r.
(I'1.J1. KuprnioB u ap.), a BAXHeiiLlee 115 BCEi
3TOii nMpoblieMbl YHC10, KOXPPHULHUEHT BOCNPO-
W3BOJCTBA SIEPHOIO IrOPIOYETo, OBUIO YTOYHEHO
ToNIBKO B 1969 r. u3MepeHusimu B [lyoHe. B 1955 .
ObL1 3aMyllEeH NEPBblid peakTop Ha OLICTPbIX HEH-
TPOHAX C OXJlaXIeHHeM pTYThio, a B 1959 r. —
OINBITHBIA PEAKTOP C HATPHEBBIM OXJIAXKIEHHEM.

Ha ocHoBe 3THX ONbITHbIX YCTAHOBOK B
r. LeBueHko Obli1a co3naHa B 1973 r. KpynHeid-
LLasi B MHpPE aTOMHAas YCTAaHOBKA TETLI0OBOI MOLLI-
HOCTbIO B | MJIH KBT Ha ObICTpBIX HEHTpOHAX ¢
OXJaXICHUEM XHIAKMM HAaTPUEM, MpelHa3Ha-
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YeHHas KakK [UIs MOJy4eHHUs SJHEPTUH, TaK U s
onpecHeHus Boabl. COOpyXeHHe ITOH CTaHLMH
SIBUJIOCh OHUM M3 KPYNMHEHLIMX JOCTUXEHUH
DU3NKO-3HEPreTHYECKOro HHCTUTYTa B OGHUH-
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cke. MollHas 3HepreTuyeckas yCTaHOBKa Ha
OBICTPBIX HEHTPOHAX C META/UTHYECKHM OXJIaXK-
neHueM coopyxaetcs B benosipcke (600 ThiC.
aneKTpuyeckux KBT).

OcHoBHBIE NPOGAEMBI coopyxenna ADC

B Hayane 1951 r. npoekt A9C onpenenwi-
Csl TONBKO B caMbIX 061Kx yeprax. OcraBanochb
MHOTO cepbe3HbIX (PM3HYECKHNX, TEXHHYECKHX H
TEXHOJIOTHYECKHUX NPo0JIeM, KOTOpble Halo ObL10
pewiuTh. MHOIrMe M3 HUX BO3HHMKAIM Ha Gonee
MO3IHUX CTAAHAX pa3pabOTKH MPOEKTa U 3asB-
JISUTK 0 ceDe ¢ GosbLLOM OCTPOTO#, CTaBs NOpoi
Nnoj COMHEeHHUsI BaXHeHIlIHe, yXKe IPUHSATHIE pe-
weHus. Ecnu Obl coopyxeHHe nepBoii aTOMHOMR
3/1eKTPOCTAHLIMH [POUCXOAMIIO MO BCEM TpalHU-
LIMOHHBIM KaHOHAM, TO OHa HH B KOEM cJIyyae
He cMorJia Obl HayaTh paboTy Yepe3 TpH roja.

Tak, Bo3BeneHHe Kopnyca ADC Hayanoch
cpa3sy xe, B 1951 rony. HauanbHMKOM CTpOH-
TeJibeTBa ObUT HazHaueH J1.C. 3axapoB, IJlaBHbIM
HHXeHepoM obbekTa — .M. OBeykHH, 0O1LIH-
MH BornpocamH Benan U.T. Tabyneuu. 3naHue
ADC B BaXHeHLLIMX CBOMX YaCTAX MMEJO TOJ-
CThle CTEHBI H3 XeJie300eTOHHOro MOHOJIMTA,
yToOKI 06eCNeYUTh OMONIOrHUYECKYIO 3aLLUUTY OT
siepHoOro uanyyeHus. B cTeHbl 3aKanbiBaTuCh
TpybonpoBobl, KAHANbI U1 Kabes, IU1sl BEHTH-
JILMH M T. I1. SIcHO, YTO nepenenku 6bUTH HEBO3-
MOXHbI, H MTO3TOMY MPH MPOEKTHPOBAHUH 311a-
HMS 0 BO3MOXHOCTH [1pelyCMaTpUBAIUCh 3ara-
Chl C pacyeToOM Ha NpeanosaraeMblie M3MEHEHMS.

Ha pa3paboTky HOBbIX BUI0OB 000pyn0oBa-
HMS M Ha BHIMIOJIHEHHE HAYYHO-HUCCIIEI0BATE b-
CKHMX paboT JaBaJIMCh HAYyYHO-TEXHHUYECKHE 3a-
JIaHU JUT «CTOPOHHHX» OpraHM3allii — UHCTH-
TYTOB, KOHCTPYKTOPCKHX O10p0O Y NMpeAnpHATHIA.
YacTo caMM 3TH 3aaHHs HE MOIJIM OBITH NOJI-
HbIMH H YTOYHSUIMCh U JOMOJHSUIMChH MO Mepe
npoeKTHpoBaHHs. OCHOBHbIE HHXEHEPHO-KOH-
CTPYKTOPCKME pellieH’s Mo-TpeXxHeMy pa3paba-
ThIBAJIMCh KOHCTPYKTOPCKMM KOJUIEKTHBOM BO
rnase ¢ H.A. loinexaneM u ero 6anxaniuum
noMoitHUKOM I1. M. AnelieHKOBBIM.

Cs#3b ¢ HHcTHTYTOM M.B. KypuaroBa Tak-
Xe He npepbiBanack. COTpYOIHUK 3TOro HHCTH-
tyta [1.3. HeMupoBCKHii yyacTBoBan B pabore
HaIlIETO TEOPETHYECKOTO OTIE1a; BaXHeHILHe
MCMbITAHUS TEMJIOBbIACISIOHX IEMEHTOB B
HEMUTPOHHOM MOJie MPOU3BOIHIMCh HA PEAKTO-

pe, npeaHa3HaYeHHOM CNEeLHaJIbHO IS MaTe-
PHATOBENYECKHX MCMBITAHUIA (PYKOBOAMTENb
B.B. l'onuapos). U.B. KypuaroB Takxe He yT-
paTisl MHTepeca K co3naHuio AJC, U s yacTo
pacckasblBal eMy o0 xozae pabor, obpalasich k
HEMY 3a COBETaMM M TIOMOLLBIO NPH peLieHHH
TeXHHYECKHMX H OpraHM3allHOHHBIX BOTIPOCOB.

IMo-BMAMMOMY, B KAXXIOM HOBOM Jene Obl-
BaloT Mo KpaiHeH Mepe 1Be HEAICHOCTH H JIBE AC-
HOCTH: NepBasi HEACHOCTb, KOT/Aa JIIOAH COBCEM
€LIE HUYETO HE 3HAIOT O MPEAMETE; 3aTEM HACTy-
naer nepsasi ACHOCTb, KOrIa BCE KAXKETCH H3y-
MHUTENbHO OYEBMIHBIM; Jajlee — BTOpasi Hesc-
HOCTb, KOrAa OTYETIMBO MOHMUMAELIb, YTO, B
CYLIHOCTH, HUYETO HE 3HaJ, a TOJIBKO AyMaJl, YTo
3HaJl; U HAKOHeEll NOABJAETCSA 3peJioe 3HAHHE U
MOJIHOE BJIAJEHHE JETIOM.

B on1ceiBaeMBblii NEPHO Mbl, YY4ACTHHKH CO-
3naHusa ADC, HaXOIWIMCh CKOpee B COCTOSSHHH
nepBoii sscHocTd. Ha caMoM Xe fenie KoMyecTBo
npobJieM, KOTOpbIe NPEACTOII0 PELLUTD, BO3pac-
Tano no Mepe pabotel Han peakropoM. U He pa3y
Hac npoferan Xo/l010K MO CMKHE OT OLLYLIEHHS
BO3MOXHOIH HECOBMECTUMOCTH YK€ NOTOBbIX KOH-
CTPYKTOPCKMX pellieHHi ¢ HOBBIMH OOCTOSTENb-
CTBaMM, paHee He MPHHATHIMH BO BHUMaHHE.

B xone nanbHeiiluei pa3paboTKH NMpoeKTa,
NpOoNOIXaBLIEHCA NMapaUIENbHO C COOPYXEHH-
€M 31aHHs, BO3HUKII0 MHOXECTBO npobieM. Tak,
B TEOPETHYECKOM OTAENE U3YHAIUCh OTAENLHEIE,
HauboJiee TOHKME BOMPOCH TEOPHH PEakTOPOB
Ha TEIUIOBhIX HelTpoHax. OCHOBHBIE TEOPETH-
yeckue pacyerhl peakropa aisi ASC 6bU1H cocpe-
noroueHnl B otaene A.K. KpacuHa u BoinonHs-
auck M.E. MyHalIMHBIM C COTPYIHHKAMH. DK-
CMepUMEHTa/IbHbIE JaHHbIE O SIEPHBIX peaKLH-
SIX BCe BpeMsl YTOYHSIUCD. YCOBepILIeHCTBOBA-
Jlachb M METOIMKa pacyeTa peakTopa, HMeBLLero
BECbMa CJIOXHYIO CTPYKTYpPY AY€HKH, BHYTPH
KOTOPO# pa3MeLLIaoch JENSILEECs BEECTBO —
oboraleHHbli ypaH. [103TOMy BIL10TB 10 3ammyc-
Ka peakTopa He NpeKpallanuch U3yYeHHE BEIH-
YMHBI 3arpy3KH PeakTopa TOIUIMBOM, JUTUTE b-
HOCTH €ro KaMnaHHuH" U LbIYMC/IEHHE NapaMeT-

' [Mon 3arpy3Koii peakTopa HMEETCs B BUAY KOJAMYECTBO SAEPHOTO roployero, e1HHOBPEMEHHO 3aK1abIBAE MO-
ro B peaktop. KaMnaHus — 3T0 NpoNoJKHUTENLHOCTD, B Te4EHHE KOTOPO#H peakTop OyaeT paboraTh Ha MONHOMK
MoLLHOCTH 6e3 NonoAHUTEABHOM 3arpy3KH.
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POB NOMIOLLAIOLLIHX CTEPXKHEN, C MOMOLLBIO KO-
TOPBIX YNPABAAIOT ANEPHOI peakLHel. ITO NpH-
BOIWJIO K M3MEHEHHUAM B QPU3NYECKHX JAHHBIX
peakTopa Mo CpaBHEHMUIO C NMEPBOHAYAIbHbIM
3CKM30M.

Ocob0 crenyet OTMETHTD pacyeThbl NyOOKO-
ro BbIFOPaHUs A0EPHOrO rOpPIOYEro U ycosep-
LLIEHCTBOBAHHYIO TEOPHIO PETYIHUPYIOLLIMX CTEP-
XHei. Haubonee uHTEpecHble TEOpeTHYECKHE
npobseMbl OTHOCHIKCH K pacyeTy MnoBeaeHUs
peakTopa B HECTaLLMOHAPHbIX peXHMax, MpH
pasorpeBe M MpH pacxoaXMBaHUM, MPH BO3-
MOXHbIX aBapHsiX B €ro aKTUBHOM 30He (Hanpu-
Mep, MpH NMoMajgaH1WHU BoAbl B rpadMTOBYIO Ka-
Ky U T.1.). TeM caMbIM ObUTH 3a/10XK€HBI OCHOBBI
JHHAMHKH PEaKTOPOB.

bonbluoe 3HaYeHHe UMela NPOBEPKA pas-
JIMYHBIX MPeABaPUTEbHBIX JAHHBIX HA 9KCIEepH-
MEHTA/IbLHOM CTeHIe — cOOpKa aKTMBHOM 30HbL
peaktopa ADC u3 rpadura, ypaHa v Boabl, Npo-
uiBeneHHass A.K. KpacunbiM U B.I'. [lyb6osc-
KuM.'"” XoTs no psaay o6CcTosATENbCTB Helb3s
6bU10 COOpaTh CTEHA, B TOYHOCTH BOCIPOU3BO-
JSALLHHA 30HY pealbHOIo peakTopa, Bce Xe Mnoy-
YeHHble Ha HEM JaHHbIE BCEJIWIM B HAC YBEPEH-
HOCTb B TOYHOCTH TeOpeTHYeCcKHX pacyeToB. Ha
3TOM cTeH e Bnepsbie B OOHUHCKe ObUla ocyllle-
CTBJIEHAa LUeMHasA peakUUs OEJIEHHS ypaHa
(3 mapra 1954 1.).

Jpyroi BaxHeiilel npodaeMoii ObL1a pa3-
paboTka TB3.1a". Heo6x01HMO OBLIO CHATD TET-
J10 C aKTMBHOMH 30HBI pEaKTOpa MPHU BbICOKOM,
HEBHJIAHHOM paHee TETUIOBOM MOTOKE OT ypaHa
K BOI€, B YCJOBHUSX MOLLHOIO MOTOKAa HEHTPO-
HoB. [1pexneBpeMeHHOE pa3pylleHHe TB3JIOB B
pe3yJibTaTe KODPO3WH WIH Neperpesa U BO3MOX-
HOTO IUIaBJIEHUA MX 03Hauyano Obl pacnpocTpa-
HEHHEe aKTUBHOCTH Ha NepBbli KOHTYP OXJ1aX-
naroulei Boabl WIKM B rpadMTOBYI0 Kaaky. To U
apyroe 6bL10 Obl cepbe3Hoit aBapueii. [ToaTomy
HaleXxHas U JUTHTEIbHAs 3KCIUTyaTalMs TB3JI0B
B TEYEHHE BCEH KAMMaHHHU ABASETCH OCHOBOH
ycrewHoi paboTbl BCEro 3HEPreTHYECKOro pe-
aKkTopa. B peuleHuH 3TOM TpyaHeillIeH 3a0aum
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y4acCTBOBAJIH MHOTHE HayYHO-UCCNEN0BaTENbC-
KHME YYPEXICHMS.

Peluaroiiuii ycrex Bbinan Ha JI0JK TEXHO-
Jornyeckoro otaesna B OOHMHCKE, DYKOBOIMMO-
ro B.A. Mansix. B.A. Manbix npeaioxun aneMeH-
Tbl, 3aM0JIHEHHbIE MOPOLLKOM M3 CIUTaBa ypaHa C
MOJIMOIEHOM, THCNIEPCHPOBAHHBIM B MATHUEBOH
MaTtpuue. MarHuii obecrneuuBan XopoLLUHii Ten-
JIOBO#H KOHTAaKT MEXIY OCHOBHBIM CIUIABOM (ypaH
— MOJMOAeH) M cTalbHOM 000104KOM TB3N1a, KO-
TOpas OXJ1aX1al1ach BOIOH. 3TOT THI JIEMEHTOB
YCMELHO MPOLLE UCTbITAHHUA.

B unctutyTe U.B. KypuaTtosa 6bL1a co3na-
Ha MaJleHbKasl Moaenb peaktopa ADC — «ner-
ns»"", B KOTOpOH M M3y4yanach paboTa HOBOTO
TB3J1a B HEHTPOHHOM NOTOKE, HMMTHPOBABIIIEM
ycnoBus Oynyiuero peaktopa A9C. UcnbitaHus
TB3JIOB B 3TOM «MeT/ie», a TAKXKE Ha TEIUIOBbIX
CTeHOax Mokasanu, 4yto uinenue B.A. Manbix
BblAEpXHBaeT 6e3 pa3pyLleHUA HYXXHbIE TEeIUIO-
Bbl€ Harpy3KH.

Hpyroii creHn 6bu1 co3nad B OGHUHCKe st
M3y4eHHs MoBeleHUs TB3/IOB B YCIOBUAX BOOO-
paxaemMoii aBapuu. Mbl Habnoaanu B 1aGopato-
puH b.A. 3eHKeBHYa, KaK C TPOXOTOM, C HCKpS-
wuMcs deitepsepkoM U KybaMu napa pBauch
TB3JIbl, HCKYCCTBEHHO MeEperpyXeHHbIE€ TEIUIO-
BO# Harpy3koi ™. [No3nHee B.A. Manbix Hana-
IW1 MPOM3BOACTBO 3THX TB3JIOB Ha 3aBoIeE, CO-
31aB B KOPOTKHH CPOK COBEpLIEHHO HOBOE Mpo-
M3BOICTBO, TpeOOBaBllIee BLICOKOH TOMHOCTH,
YUCTOTHI M HAIEXXHOCTH.

ITon pykoeoncteom H.A. lonnexans 6bu1n
pa3paboTaHbl «pabouMe KaHalbl» peakropa —
ILNUHHbBIE rpadMTOBbIE LWIMHADBL. BHYTPU HUX
MPOXOIHIH TOHKOCTEHHbIE CTa/IbHbIE TPYOKHM, MO
KOTOpPbIM 10/ BICOKUM JaBJIEHUEM TpOTEeKala
BOJAA. ITHU TPYOKH ObUIM OKPYXEHbI CNOEM Ypa-
HO-MONUOAEHOBOro cruiaBa. 310 U ObUIH TB3-
Jibl — TEIJIOBbLOC/SAIOLLIHME 2NeMeHThl. Bona Ha-
rpeBajiach 10 TeMnepatypsl 270°, uMena nasne-
Hue 100 aT™. M nocTynana B TENJ100OMEHHHK
(«nepBblii KOHTYpP»), B KOTOPOM OHa OTaaBala
CBOE TEIUI0 APYTOii BoJe («BTOPOM KOHTYp»). JT1a

" TB3JI — cokpallleHHe Ha3BaAHUS «TEIUIOBLLIE/S IOWHMIA 31eMeEHT». ITO cloBo poauiock B O6HUHCKe. Peub
MIET O KOHCTPYKUHH 3JIEMEHTA, CONEPXKALLETO AEPHOE roployee, fesiieecs Noa AeiHcTBHeM HEHTPoHOB. C
3TOro 3/IeMeHTa HeOOXOAMMO CHATD BblaesIOlLeecs Temno. B HallleM ciyyae OHO CHUMaNOCh BOAOH, MMEB-
weii remnepatypy 270° u nasnerue 100 armocdep. (CokpalueHue «TB31» K HACTOSAIEMY BpeMeHH CTANO Ha-
pHLATENbHbIM M €r0 MPUHATO MUCATh CTPOUHBIMH OyKBaMH. B aBTOpCKOM BapHaHTe 3TO cOKpalleHHe naeT-
€Al MPOMMCHBIMMK, KaK H B OACTPOYHOM npumeyaHuu. — Cocm.)

™ Mo snetieit» 06LIYHO PA3YMEIOT ClIEUHANBHOE YCTPONCTBO B pEaKTOpe, B KOTOPOM H3y4aloTCs ONbITHbIE
TB3JIbI H KaHAIBI, HMEIOLLME OTIEIbHBII OT BCEr0 PEaKTOpa TEIIOCHEM.

" B reueHuHe Beeit akcnyatauuu ADC Takoi aBapUM He Hab101an0Ch.




A.H. Snoxuuueq
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«BTOpas» BOJA M MpeBpallanach B nap ¢ Aanie-
HHEM 12 aT™., MOCTYNaBIIKiH B TYpOUHY".

Bonbliiyio npobaeMy npeacraninsiia cBapka,
0CO0EHHO TOHKOCTEHHBIX CTaJIbHBIX TPYOOK.
PeakTop 6bL1 OyKBaJIbHO HAOUT UMMM, U YUCIIO
CBapHbIX 1WBOB ObUIO OrpoMHO. BMecTte ¢ TeM
NMpoTeKaHWe BOAbI B rpaMTOBYIO KKy OLL1O
HegonycTHMo. [loaToMy TpeboBanucek cosep-
LIEHHO HaJeXHble MeToAbl cBapKu. OHU ObUIH
pa3paboTaHbl B KOHCTPYKTOPCKOM KOJUIEKTHBE
H.A. lonnexans u B 1aboparopuu B.A. Manbix
B OOHHHCKE.

Tak nocreneHHO, LAr 3a 1aroM, peLlaluch
npobieMbl, O1HA 33 IPYTroM, U OCTaBA/IMCh 03a-
IIH TPYIHOCTH U TpEBOTH. B TO Xe BpeMst TO TYyT,
TO TaM OOHapYXHBATUCH Ae(eKTbl, YITYLIEHHUS.

OnHaxasl 10 rnyboKoil HOYH NMpoaoJkKa-
Jlach IUcKyccHs ¢ yyactueM H. A. Jonnexans
o BbIbOpe 3a30pa MeXIy KaHalloM U rpaduTo-
BOH KJIaAKOH peakTopa: ol AcHCTBHEM HEHT-
POHOB rpadHT pacrnyxaeT; YToObl BBIHYTb OTpa-
6oTaBllIME KaHAIbl C «BLITOPEBILHM» YPAHOM,
Haj0 obecrneynTh XOPOLIMH 3a30p; HO Toraa
YXYALIHMTCA TEIUIOCHEM C rpaPMTOBOMH KJIaAKH
peakTopa, M OHa MOXET NeperpeTbcs. DKcne-
PHMEHTANIbHBIE JaHHBIE O pa3byxaHUM rpacu-
Ta 6bLIM BeCbMa CKY/IHbI, MU MbI KpaiHe onaca-
JIUChb, YTO CNIPOEKTHPOBAIH AaTOMHYIO CTAHLIHIO,
Ha KOTOpOI Helb3s ylansTh OTpaboTaBLIHe

TENJIOBBLAENAIONINE IJIEMEHTH H 3arpyXatb
cBeXxee aToMHoe TOIUIMBO. [IpHutocs Hemano
MOJIOMAaTh FOJI0BY, YTOOb! pa3yMHO PELUMTD 3Ty
«MaJieHbKYI0» npobiemy.

Jlpyroit npuMep: B NnepBoe BpeMs KaHa/bl
NpH MOCTaHOBKE B rpa)MTOBYIO KJIAIKY IU10XO
YIUIOTHSUTMCh; B KOHCTPYKLIMH, BHIUMO, ObL1 Ka-
KOii-T0 aeeKT, H reJideBble TEYEHCKATEIH CBU-
ZIETeJIbCTBOBAIH 00 OTCYTCTBHMM BaKyyMHO-ITPOY-
HOTIO YIUIOTHeHHsA. OIHH BbUIAIOIMACH HHXe-
Hep M OpraHM3aTop, MPUHUMABILHIA YYyacTHE B
MOHTAX€e CTAaHLIMM, PELIII IPUMEHHUTD CBOIO He-
Manyio ¢puanueckyio cuny. Ho, yBH, pesynbrar
0Ka3aJIcsl COBCEM MEYATbHBIM: Kpas YILIOTHSI0-
LLUX CTAKAHOB MOMSUIHCh, HECKOJIBKO CIOXHBIX
M LUEHHBIX Y3JI0B BHILUIH U3 cTposi. [IoNbBITKH
MCIPABUTD AEJIO «1IOMAIUHHMHU CPEACTBAMU» HH
K YEMY He NpHBeIH. BoIXoa HalLWIH MOHTaXHH-
KM Bo rnaee ¢ B.®. N'yceBbiM. OHH NpeLIoXWIH
COBCEM Cpe3aTh OCTpble Kpas cTakaHoB. Peute-
HME 0Ka3a/10Ch Ha peAKOCTb Y1a4yHbIM, U B Jab-
HeWllieM 3TO U3MEeHEHHE ObUIO BHECEHO BO BCe
KaHaibl. Teuu ucyeanu.

Ycnex MoHTaXHBIX pabot KU paboT no oc-
BoeHHI0 ADC Ha Bcex 3Tanax CyleCTBEHHO oIl-
penensuics KBainhHLUMPOBaHHEIMHU pabouuMH,
MactepaMM cBoero aenaa. Cpeay HUX MHe 0co-
6eHHo 3anomHunuch JI.H. Cyryrud u U.E. Ce-
MEHOB.

nyck

TpyaIHOCTH 3aKalsild HTY3HACTOB H MO-
POXIANU CKENTHKOB. BripoyeM, KaxeTcsi, HET HU
OQHOrO0 HOBOrO Jejia, KOTOPOMY CKENTHKH He
npenckKa3piBaIv Obl Heylaqyy WIH He BbICKa3bl-
BaJI COMHEHHMIA B €10 11€J1eCO0Opa3HOCTH.

OnHo Bpems, korna ADC yxe CTpoMIach,
BECb CMBIC/I ITPOEKTA ObL1 MOCTaB/IEH MO/ BOII-
poc. BecbMa aBTOpHTETHAs M XOPOLLIO 3HAKOMas
C MPOEKTOM IPYTINA YYEHbIX BhICKa3a/la MHEHHE
O NpeKkpaleHHH paboT Ha TOM OCHOBAaHHH, YTO
cTaHuusA OyaeT He3KOHOMUYHO¥ (Kak OyaTo Tor-
I1a feno 6610 B 3KOHOMHYHOCTH), U MpoYee, U
npouee... K cyacTbio 1ist aToro Gossiuoro aena,
H.B. KypuaroB, KOTOpbIif B TO BpeMsi pyKOBO-
IW1 Bced aTOMHOM HayKOM Halllei CTpaHbl, HE
COIIACWICS C 3TUM MHEHHEM H BTOPUYHO NOA-
nepxan npoekt. «Konebarbes He clieayer, npo-
nomxaitte paborty», — cka3ai toraa Mropb Ba-
cuibeBHY. C ero MHEHHEM COIJIacHJICS OTBET-

CTBEHHbI PYKOBOAMTE/Ib aTOMHOIO KOMMUTETA,
NPUCYTCTBOBABLIMIA HA 3TOM COBELIAHUU. ™
IMo3nHee U.B. KypuaTtos npuexan B 06-
HHHCK, YTOOBI JIHNYHO NPHHATH YYacTHE B ITyC-
KOBbIX pabotax. OH TOpOMHA Hac ¢ 3arpy3Koii
YpaHOM peakTopa, YToObl NMocKopee yOenUThCs
B TOM, YTO Mbl, OOHHUHLIBI, HE OLLIMOJIHCH B pac-
YeTax KPUTHUYECKOH Macchl peaktopa (y MeHs
6bL10 nono3peHue, yto U.B. Kypuaros He 6bu1
yBepeH B HallIMX pacyertax). K Hallei BeaHkoif
PaloCTH, PEAaKTOP OXWJ, MPUYEM HMEHHO NMpH
TOM KPUTUYECKOM Macce, KOTOPYIO EMY NPENIu-
Ca/IM HalllK TeOpeTUYECKHUE pacyeTkl. B HeM Ha-
yanach LeMHas peaklus JeleHUs ypaHa.
Cnyuunnoch 310 K Beuepy 9 Mas 1954 r. B
npvcyrctBuu U.B. KypuaToBa 1 Ipyrux 4ieHoB
ITyCKOBOI KOMUCCHH. ITO ObUI TAK Ha3bIBaeMbIii
«(u3uyeckuit nyck». MolHOCTb peakTopa eLue
MHU3EpPHA, HO yxe ObU10 MOXHO H3y4aTb M COMNO-

"' BuiGOp TaKO# ABYXKOHTYPHOMH CHMCTEMBI, BIIOCNIEACTBUH NPHHATON M Ha apyrux ADC, ornpeaensics Tpe-
6oBaHHeM, YTOOLI pANHOAKTHBHOCTL HH B KOEM CJIy4yae He MOoCTynala B TYpOMHHBIM 3a0.




.M. BnoxmHuyes

CTaBJIATD C pacieTaMH pacrpeaeieHHe IIOTHO-
CTU HEHTPOHOB B AKTMBHOI 30HE peakTopa M
paboTy peryJMpyloLHX OPraHoOB, PY4HBIX U aB-
TOMATHYECKHX.

OnHako, Kak 6bl H4 ObLTa Mana MOLLLHOCTb,
Ha KOTOpOii paboTaeT HOBOPOXIEHHbIH peakTop,
Halo NOMHHTb, YTO HeGobllas oLIMOKa B pery-
JIMPOBaHHWH, U OH BbIHAET U3-1oa KoHTpoas. [1a-
poBOi B3pbiB W pa3pylleHHe peakTopa Oynyr
cleaAcTBHEM 3Toi olMOKH. [To3TOMY C HOBBIM
PEaKTOpPOM, MOKa OH €11Ie MaI0 U3y4YeH, y4eHO-
MY TaK Xe HHTEPECHO paboTaThb, KaK IpeCcCHpPOB-
LIMKY C TUTPOM, TOJbKO YTO NMPHUOLIBIIUM M3
TalrM: ero Halo YKPOTHTb. 3TOT TPYA BbINal Ha
noJio cotpyaHMkoB otaena A.K. KpacuHa v yxe
obpa3oBaBiiierocs K TOMy BpeMEHH 3KCIUTyaTa-
LLMOHHOrO MepPCcoHala aTOMHOM 3JIEKTPOCTaH-
UMY — HayanbHUKa craHuud H.A. Hukonaesa,
ee raBHoro uHxeHepa A.H. ['puropbsiHua u ap.

[locTeneHHO MOLWHOCTb peakTopa YBeEJIH-
4YMBAJaCb, U HAKOHELL I1€-TO OKOJIO 30aHHUSA
T3, kyna nogaBajics nap ot peakropa, Mbl yBU-
AEJH CTPYIO, C 3BOHKMM LUWMEHUEM BbIpbIBAB-
LIyrocs U3 KinanaHa. benoe 061auko 0ObIKHOBEH-
HOTO Mapa, 1 K TOMY Xe€ €1Le HeOCTaTOYHO ro-
psyero, 4tobbl BpallaTh TYpOMHY, MOKa3al10Ch
HaM YyJIOM: Beb 3TO NEPBbIA nap, Noay4eHHbIi
Ha aTOMHo# 3Hepru. Ero nosisneHue nociyxu-
JI0 MOBOIOM U151 OOBATHIA, MO3APABIEHMIA «C JIer-
KMM NapoM» M axe IS CJie3 PaloCTH.

Hauue nnkosanue pasnensut 1 M.B. Kypua-
TOB, MPUHUMAaBLLUKH yyacTHe B paboTe B Te 1HH.

IMocae nonyyeHus napa ¢ JaBjleHHUEM
12 atM. ¥ npu Temnepatype 260° cTano BO3MOX-
HbIM M3ydyeHHe Bcex y3noB ADC B yClOBHAX,
O/IM3KUX K MPOEKTHbIM, a 26 HIOHA 1954 T.,
B BeYepHIOK CMeHY, B 17 yac 45 MHH, ObL1a OT-
KphITa 3alBHXKKa NoJayd napa Ha TypboreHe-
paTop, H OH Hauyan BbipabaThiBaTbh JIEKTPO-
3HEPruio oT aToMHoro kotaa. [lepsas B Mupe
aTOMHas JIeKTPOCTAHLHsA BCTana noj npo-
MBILLIEHHYIO Harpy3kKy. MoliHocTb 31eKTpore-
HepaTtopa aocturana 1500 kBr.

27 NIOHSA MPOMBILLUIEHHBIE U CE/IbCKOXO351i-
CTBEHHBIE NOTPEOMTEIH OKPYXaAIOLLIMX PAHOHOB
yXe MOoJyYyaiu 3JIEKTPOIHEPIHIO OT TYPOMHBI,
BrepBbie paboTaBllUei 3a CUET COKMIaHUs saep-
HOTO TOILIMBA.

A K Beuepy Toro AHs MpHexalyd akaleMUK
A.I1. AnekcaHapoB H OTBETCTBEHHbIE PYKOBOIH-
TeJIK ATOMHOr0 KOMUTETA, UTOOBI MO3HAKOMMHTb-
cA ¢ XofoM 1eJl. B HanpsikeHHOM, Npeanycko-
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BOM 00CTAHOBKE HaM He yJ1a10Ch N0AYyMaTh HU O
TOPXKECTBEHHOM «pa3pe3aHUM JIEHTOYKHU», HU O
npa3nHH4YHOM 6aHkKeTe... Bce nmpoucxonmno um-
npoBU3HpoBaHHo. CoxpaHUI1ack MarHUTO(OH-
Had IUIEHKA 3alUCH, CAEJIAaHHOH B TOT BeYep:
cabllwHbl ronoca M.B. KypuaroBa, A.I1. Anek-
canaposa, M.E. MuHauMHa u aApyrux, cobpas-
LUMXCH Y MEHS Ha KBapTHPeE.

OnHako Haluu 3a60ThI O NepBeHLIE aTOMHO#M
JHEPreTUKH ellie He KOHYMIUCh. EcTecTBeHHO,
ObUI0 HEMaIO HE3HAYUTENIbHBIX N1eeKTOB, KO-
TOPbIE YCTPAHSHCD.

Ho TonbKo 01MH U3 HUX 1OCTaBW HaM ce-
pbe3HOe OECTIOKOHCTBO: B peakTope CTaHLMM
MOTEKJHW PErynupyIoLIHe KaHalbl, BHINOJHEH-
Hble U3 TpYO «HEpXaBeHKHU» C OUeHb TOHKHUMHU
CTEHKaMM (CTajlb CUJIBHO MOIOLLAET HEHTpO-
Hbl, MO3TOMY CTapaloTCs UMETh €€ MOMEHBLIE).
Bona npoHukna B Knanky rpadpura, MeHsas pe-
aKTUBHOCTb anmnaparta crnocoboM, KOTopblii
TPYAHO ObLI0 OLEHHUTD '; pa3siarasicb Mo BbICO-
KO# TeMIepaTypoil B peakTope, OHa NnpeBpallia-
Jlacb B 00bIYHYIO IPEMYYYIO CMECH, CIIOCODHYIO
B30pBaThCsl.

Annapat Ha HaLlKX [J1a3ax NpMobpen Bechb-
Ma COMHMTEJIbHbIE CBOHCTBA H, MOXET ObITb,
cTas Hebe3onaceH. 3noMoJy4YyHble KAHANbI ObLTH
BbIHYTbl, MX MOCTaBHAW NOA AaBlA€HHE, U Mbl
ObicTpO Npoberaiy MUMO HHUX, YTOOLI TOCMOT-
peTb, YTO Xe clydynioch. Beab KaHanbl ObLTH pa-
OUOAKTHBHBI, 10JAT0 pacCMaTpMBaTh MX ObLIO
HEBO3MOXHO M3-3a palH0aKTHBHOIO H3Ty4YeHHS.
CTpyiku Boabl 6UIH Uepe3 naykooOpa3Hble Tpe-
UWMHBI: TAK BbI[JISAEAA KaKasA-TO HeBeaoMas
KOppO3Hs, BO3HHUKILAsA CKOPEE BCEro noJ aeii-
CTBHEM H3TyYyeHHUA. CMEHaA KaHaIOB HE NMpUBe-
Jla K LUEJIM; pe3ynbTaT, cledoBaTe/ibHO, He ObLn
cny4yaiHbIM, OH MOBTOPWJICH.

MBI NOHUMATH, YTO CTEHKHM KaHAJIOB Hao
YTIPOYMThb, & HX H3rOTOBJIEHHE 3aHSIO OBl MHO-
ro MecsiLieB. HaM He pa3peluany noabiMaTbcs 40
NMPOEKTHOH MOLLUHOCTH, H NOJHON MPOBEPKH
BCET0 COOPYXEHMS ellie He nosy4anoch. OauH U3
PYKOBOJAHTE/NIEH aTOMHOro KOMHMTETa Ha MoO#
BOINPOC O ero BrevatieHUH o Hawei ADC oTse-
THJI, YTO OHA HUKY/a HE FONHTCH.

B peakTop ObL1 MOCTaB/AEH MOCAEIHHH 3a-
nac HeyaauyHbIX KaHal1oB. BpeMs 1Lno, a pe3yns-
TaT YK€ MOXHo ObL10 npenpuaets. Hano 6su10
YTO-TO NMpeanpUHUMAaTh, YTOOLI MUHOBATD JUTH-
TeJIbHBII NepHO/ NPOCTOS U HE MOJ0PBAaTh BEpy
B OKOHYATeNbHbIH yCnex y JIIOAEH, KOTOpHIE

¥ PeaKTHBHOCTb ATOMHOTO PEAKTOPA — €10 CNOCOBHOCTD K PA3BUTHIO LIEMHOM peakLHH.
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ObUIH yXe U 63 TOro YTOMJIEHbI HanpsiXeHUeM
MYCKOBOTO Nepuoa.

B kabunere H.A. Hukonaesa, HayanbHUKA
A3C, cobpaioch coBellaHUe, U o TIOAHSUT BOI-
POC O HEOOXONMMOCTH BBIXOAMTbH Ha MOJIHYIO
MOLIHOCTB. BbUIO NpHHSATO pellieHre NMoCTaBUTh
O/ CTPOXANLIMA KOHTPO/Ib BO3MOXHO€E HAKOM -
JIeHHe «rpeMy4YKH» M BbIXOAUTH Ha MOJIHYIO
MOILIHOCTb, YTOOBI NPOBEPUTDb PEAKTOP, TEILIO-
0OMEHHHKH H TYpPOHUHY.

Yepes HeCKOILKO YacoB Ha 3anpoc M3 ¥Yn-
paBJeHUA 1 OTBETHJ: «MolIHOCTb peakTopa
100 %, TypbuHa naet 5 Thic. KBT; Bce no npoek-
Ty». I10 OBLIO B OKTAOpe 1954 rona.

[To3nHee MbI yX€ HE BCTPEYAIMCh ¢ TAKH-
MM CJOXHBIMH CHMTYaUHMSAMH. TOHKOCTEHHbIE
TpYOKH HeylayHbIX KaHAJI0B ObLTH 3aMEeHEHBI Ha
6osiee NMpouHbie, a 3aTeM BOOOLIE ObLTIO OTMEHE-

A.H. bnoxuHues

HO OXJIAXKIEHHE PETYIMPYIOLLIMX CTEPXHEH bna-
roaaps 3aMeHe UX Ha XapoyCTOHYMBbIE.

B oauH M3 OHei#l cny4unoch Tak, YTO BCe
HCTOYHUKH IHEPIUM B ropoie, Kpome AIC,
OBbUIM OTKJIIOYEHBI (IO TEXHHYECKHM MPHYM-
Ham), 1 OBHUHCK CTal NepBbIM TOPOIOM B HC-
TOPHH YeJIOBEYECTBA, XXUTENH KOTOPOro NPUro-
TOBWIH CBOH YTPEHHUH 3aBTpaK Ha 3HEPIUH pac-
LLEIUIEHHOTO ypaHa.

Bckope nocjienoBani MHOTME BH3WThI Ha
Haly ADC yyeHbIX H MHXXEHEPOB, a TAKXe pa-
BMTEJIbCTBEHHBIX JesiTeNiei, XelaBLUHUX 03HAKO-
MMTBCH C aTOMHOM 3eKkTpocTaHuMel. Cpenu
3TUX AeJieralivid ObU1a U feerauus aHIMACKHX
HHXEHEepOB-3HepreTUKoB. ONIHH U3 HUX, U3BeE-
CTHBII aHIIHHCKHH 3HepreTHK B.J1. I'ymner,
CKa3zan CBOMM KoJuieraM: «OHHM caenantu HCTOpH-
4YecKoe IeN0».

Onbit 20 aer AIC

AToMHas 3nekTpoctaHuusi B O6HHHCKe
neictByeT BoT yxe 20 net. Camblii dakT 6e3aBa-
pHiiHo# padotbl ADC B Te4eHHe CTOJb JUTUTE/Ib-
HOro rnepuona, 6e3 BCAKOro Bpeaa sl OKpyxa-
l01LIei MPUPOAbI M HACEJIEHHUS, UMEET OFPOMHOE
3HaYEHHE.

Tenepb, Koraa Bo BCEM MHpPE CTPOSTCSH
MOLLUHEHLIHE aTOMHBIE JIEKTPOCTAHLIMH, MPU-
Mep nepBoii A9C, nocTpoeHHOH B HaLLEH cTpa-
He, ABJISIETCH HE TOJLKO 00HaleXHBaKOLLIUM, HO
TaKXe HHTEPECHBIM W MOYUYMTEIbHBIM C YHCTO
TEXHUYECKOI CTOPOHBI.

B camoM nene, otaenbHble BaXHeMline
Y3/1bl 3TOM CTAHLIMM NoABepraiuck 3a 20 nert Win-
TeJIbHOMY BO3AEHACTBHIO HINTyYEHHs, MepeMeH-
HO# TeMnepaTypbl, KOPPO3UH U HAKKIIH, OHA-
KO ocTanuch pabotocnocodHbiMH. CTaHLMA 10-
Kasza/la Takxe silepHylo 6e30NacHOCTb IHEPreTH-
4YeCKOro aTOMHOro peakTopa KaHaJlbHOro Tuna
C BOASIHBIM OXJIAXAEHUEM.

DTa cCTOpOHa Jlef1a NPY HACTOALLEM YPOBHE
pa3BUTHUS AaTOMHOM IHEPreTHKH, KOraa MHOTHE
MOLLHbIE PEAKTOPbl YCTAHABJIMBAIOTCH B Hace-
JIEHHON MECTHOCTH M Aaxe BONIW3W KPYMHBIX
ropoioB, IBISETCSA HaUBaXHeHLLel. 3a 3TOT Xe
nepuoa 6bi1a 10Ka3aHa BO3MOXHOCTD I1yDOKO-
ro BLDKMIaHHUs ypaHa-235 B siepHOM roproiemM,
4yTO UMeeT DoMbLIOE 3HAYEHHE 1151 SKOHOMHUKH
aTOMHBIX 3nekTpocTaHuuid. Ha peaktope O6-
HUHCKOI ADC ObLIM yCTPOeHBI CielnHaibHbie
«METJIM», [1e U3YHAIMCh ONbITHbIE KAHAIB] IS
0oJiee KPYIMHbIX M COBEPIIEHHBIX JHEpreTH4ec-
KHX YCTAaHOBOK.

Kak yxe oTMeuanoch, napaMeTphbl apa Ha
nepBoit ADC ObLTH HUXKE CpeaIHHUX, IPUHATBIX B
COBpeMEHHBbIX TypOuHax. Bnocaeactsuu ObL1H
OCYILIECTBJACHbI U U3Y4YEHbl PEXHMbI KUIEHHSA
BOJIbl HEMOCPEACTBEHHO B TPyOUaThIX TBI/IAX pe-
akTtopa. Bblna coinaHa «netns» Wi U3yYyeHus
TEMJI00TAA4YH NPU KMIEHUH TENJIOHOCHTENS
(Boabl), a B 1957 r. ocyluecTBiaeH neperpes napa
B CAMOM peaKTope U napaMeTpbl napa rnosblie-
Hbl 10 Temnepatypbl 370 °C 1 napneHus 85 atm.
(BmecTo npexHux 270°C u 12 at™.).

O6cTosATENIbHBIN aHANU3 PEXUMOB PaboThl
¢ KHMEHUEM U NeperpeBoM napa ai oCHOBY 151
NNPOEKTHPOBAHUA KPYITHBIX rpadUTO-BOAHBIX
3HEepPreTMYECKHUX PeaKTOpOB KaHANbHOTO THMa
s benosapckoit ADC umenn U.B. KypuaroBa
(peakTopbl MowHOCTbIO 100 Thic. M 200 ThiC.
KBT), Brinb6uHckoit ASC (peakTop MOLLIHOCTBIO
120 Toic. KBT) 1 JleHuHrpanckoit AIC (peakTop
MOLIHOCTBIO | MJIH KBT). B 31X paboTax akTHB-
Hoe yyacTHe npHHHUMaau A.H. 'puropeaHu,
M.E. MuHauuH, I H. Ywakos, JI.A. KouetkoB
u 1p. BaxHeiiuee 3HaueHHe uMe ToT QaKT, YTO
TpyOuaThie TB3J1bl 32 BECh TEPHO IKCILTYaTaLlMH
ADC nokasa NoJHylo CTOHKOCTb U He ObUI0 HH
O[IHOTIO c/y4asi HX BbIX0/1a M3 CTPOS B HOpMaJib-
HBIX peXXHMax 3KCIUIyaTalMH.

BmecTe ¢ Tem ObU1a 10Ka3aHAa BO3MOXHOCTD
riiyBOKOro BbINOpaHHUs ATOMHOIO TOTUIMBA: C 0/1-
HOMH TOHHBI ¢1a00000rallIeHHOrO YpaHa OKas3a-
JI0Ch BO3MOXHbIM CHATb 30 Thic. M BT TeiuloBoii
3IHEPruM 3a cyTkH. s 11pOEKTHPOBAHHUH MOLLL-
HbIX CTAHLMIA, COOPYXaeMbIX BOJMM3U KPYITHbBIX




.M. bnoxnuHuyes

ropofioB, ObUT KpaitHe BaXeH BbIBOJ, C/IE0BaB-
LIHHA U3 JUTUTEBHOM 3KCIUTyaTalluu NMepBOM B
Mupe ADC, o ee NosHOH paadallMOHHOMH 6e3o-
MAaCHOCTH, KaK 151 0OCTyXHBAIOLLETO [EpCOHa-
J1a, TaK M [UISl COCETHUX C Heil XWJIbIX MOCEIKOB.
He 6bu10 TakXe cliy4yaeB paqMOaKTUBHOIO 3apa-
XEHHS HH PEKH, HH BO3IyXa.

HenpepbiBHas paboTa aTOMHOMH 31€KTpoO-
craHurH B OGHMHCKE, MOMMMO TEXHHYECKOIO U
3KOHOMMYECKOTO 3HA4YEeHHs, HMeJa elle 60/b-
LIO€ 3Ha4Y€HHUE B MOATNOTOBKE KalpOB IS aTOM-
HOM IHEPreTHKH. YXe B CAMOM HauaJsie 3KCILTy-
arauuu ADC Ha Heit 00y4yanuch M CTaXXHUpOBa-
JIUCh MHXEHEPbl, FOTOBsLIHECS K paboTe Ha by-
IYUIHX sLIePHO-3HepreTH4eCKUX YCTAHOBKAX U K
pa3paboTKe HOBbIX NMPOEKTOB. MHOrMe U3 HUX
CTaJIM MOTOM PYKOBOAMTE/IAMH M OpraHM3aTopa-
MH B HOBOI 00J1acTH TEXHMKH — aTOMHOI 3Hep-
retuke, cpend HuX H.A. Hukonaes, A.H. I'pu-
TOPbSAHL ¥ Ap.

INepBas aToMHas 3/neKTpocTaHUUA B O0-
HMHCKE ONpOBepI/ia Bce CKENMTUYECKHE CYXKIeHMsI
M MPOrHO3bl OTHOCUTEIbHO 3HAYHMOCTH €€ BITH-
fIHMA Ha Bce Oynyllee aTOMHO# HEPreTUKH B
mupe. Benb naxe nocie mycka ADC BHOCWINCh
NpeUIoXeHHs O ee 3aKpbITHH. Takue npeuioxe-
HUS CBHUAETELCTBOBAIN O HEMOHWMAHHH TOrO,
YTO /LI YBEPEHHOIO NMPOEKTHPOBAHHA OyIyLLIMX
KpynHbix ADC BaXHO HAKOTNHUTb BO3MOXHO 60-
Jiee JUIMTeJTIbHBIHM ONBIT 3KCIUTYaTalluH HEOOBLLIOH
3KCMEPUMEHTATIBHON CTAHLIMM, KAKOH U AABWJIACh
neppas A3C. [1pH NpoeKTUpPOBAaHUM KPYNHBIX
T3l 06LMHO 3aK1aNBIBAETCSA CPOK AMOPTH3ALIMH
He MeHee 4yeM 25 ner. B oTHOILLIEHHHM aTOMHBIX
T31l nmoka TonpKO NpakTHKa nepeoit ADC naer
OCHOBaHMA [1 OLIEHKH BO3MOXXHOIO CPOKa XH3-
HH 3HEPreTHYECKOr0 aTOMHOI0O peaKkTopa.

TakoB B caMblX KpPaTKHX YepTaX CMBICI
JBaaLIaTHIeTHe# paboTbl nepBoit A9C U ocHOB-
HBIE €€ HTOTH. BBITh MOXET, MHOTHM TMOKaXeT-
Csl YIUBHTE/IBHBIM, YTO MPOEKT, OCYLLECTBIEH-
HBIH B MEPHOI, KOraa CBEIEHHUA O KOHCTaHTax
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sepHBIX peaklHii, O MNoBeAecHHH MaTepHAIOB
npH 0b1y4YeHHH UX HEHTPOHAMH U raMMa-JTy4ya-
MU ObLITH KpaiiHe CKYIHbI, KOTIa OTCYTCTBOBAIH
IIaHHblEe O KOPPO3HH W 0D0pa30BaHMM HAKHMITH,
Teruiornepenaya npy BbICOKMX TEIUIOBBIX MOTOKAX
TOJIbKO Ha4asia u3y4aTbCsl H METOIBI pacyeTa pe-
aKTOpOB He ObUIW N0BEAEHbI 10 TAKOH CTENEHH
COBEpILEHCTBA, KaKylo oDecreyuBaloT Tenepb
9BM c HX OrpOMHBIMH BO3MOXHOCTSIMHM, YTO
3TOT MPOEKT OKA3A/ICS CTOJIb yIa4HbIM. f mymaio,
6bL10 ObI HEBEPHO NMPUIMKUCHIBATD 3TY yaa4y MNpo-
CTO CHACTJIMBOMY CT€YEHUIO OOCTOSTENLCTB.

B ocHoBe ycriexa, 6e3yc/0BHO, Jiexan 00-
LIMH BLICOKMIHA YPOBEHb HallleH COBETCKOMH Mpo-
MBILLJIEHHOCTH M MHXEHEPHO-TeXHUYECKHX
KanpoB. UMeHHO Ha 3TOH OCHOBE CTAI0 BO3MOX-
HBIM MOJTyYeHHe YMcTeHLIero rpacHTa, BLICOKO-
Ka4eCTBEHHbIX TOHKOCTEHHBIX CTalbHbIX TPY-
00K, YHCTEHIIMX MaTepHaioB, HEOOXOIHUMBIX
U151 U3rOTORJIEHMSI TBAJIOB U MHOTHMX APYTHX 3J1e-
MEHTOB 000pYyI0BaHHUA CTAHLIMM, BKJIIOYAs 3K~
TPOHHKY.

B ocHOBe ycrnexa jiexal Takxe HeManblii
OMBIT, YK€ HaKOIUIeHHBIA B HHcTUTYTE HM.B.
KypuaToBa u B Ko/uiektube H.A. [lonnexans.

A kax ¢pU3MK 1aBHO 3HaN, YTO NtO6BIE Ha-
YYHBbI€ TOCTHXKEHHUS OMMPAIOTCSA HE TONbKO Ha
TOYHbIE 3HAHMSA, HO M B 3HAYMTENbHOI Mepe Ha
Hay4YHYI0 HHTYHLIMIO, TO €CTh Ha paboTy MbIC/H,
OCHOBaHHOH Ha 3HAHUH ABJIEHHIA U NOHATHIA. B
T€YeHHUE CBOEH COBMECTHOH paboThl C TAKUMH
BbLIAIOIMMHUCA KOHCTPYKTOPaMH H HHXKEHEpa-
MH, Kak H.A. Jonnexans, I1.H. AneuieHkoB,
B.®. I'yces, s1 MOT YOEOUTHCH, YTO HX YCIIEX MO-
KOMTCS Ha TeX XKe IByX OCHOBAX, YTO H Y YYeHO-
ro (¢pM3MKa: Ha TOYHOM 3HAHHH, NOMOTHEHHOM
paboroit uHTYMLHK. He npuberas K Heil, MBI BO
MHOTHMX CJy4yasix JO/DKHbI ObUTH Obl OKa3aThCH
nepen HecrnocoOHOCTBIO MPUHATD PELLEHHE, 6e3
KOTOpOro, OHAKO, 66110 Obl HEBO3MOXHO J1BH-
ratbes Brieped. Bor atu-To dakTopsl M 0bycio-
BWJIH yaayy nepsoit A9C.

MepBan XKEHEBCKAA KOH(PEPEHUMA NO MUPHOMY MCNOABL3OBAHWIO ATOMHOW SHEPIUK

Jlerom 1955 r. B XKeHeBe cobpanace nepsasi
MexayHapoaHas HaydHO-TeXHHYECKasA KOHbe-
PEHLIMS 1O MHPHOMY HCIOJIb30BAHMI0 aTOMHOA
3HEPruM, CO3BaHHAaA 1A OCYLIECTRICHHUSA MPO-
rpamMmbl «AToM 1151 MUpa». [1penwectsoBaBLine
el paBOThI MO U3YYEHHUIO ATOMHOTO AApa U 0CO-
OeHHO peaklMii 1eIeHUS YpaHa 10 TOro BpeMe-
HH BEJIHCb BO BCEX CTPaHAX CKPbITO, MOCKOIbKY
BCcA npobaeMa MMena BoeHHoe 3HaveHue. Pen-

KHe CTaTbH U MOHOTpad M coaepXanu OObIYHO
HH(POpPMaLIHIO, OTHOCHTEIBHO KOTOPOii Npearno-
JIarajioCh, YTO OHA YXe sIB/IAeTCS LIS IPYTUX yde-
HBIX MPOIIEHHBIM 3TAlOM.

[na coBeTcKUX QPU3MKOB perneTHLHEN K
MexnyHaponHoi KoH@epeHLUHUH cTana ceccusi B
AH CCCP, Ha koTopo# BriepBble «aTOMLLIMKH»
BBICTYITWIM C JIOKJIalaMH, B YACTHOCTH O 3aryc-
Ke MepBOoro B Hallleil CTpaHe aTOMHOTIO peakTo-
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pa. U.B. KypuaroB ciyluan oT4eTsl 0 MOAroToB-
Ke JI0K/1aI0B, CTaBWJI BOMPOCHI, COBETOBAJ, 11y~
THUJ1 — CJIOBOM, ObLT B HAWJTyYLLIEM pacrojioxe-
HHM Oyxa. BeicTynan ¥ oIMH H3 HalIMX BbLIAIO-
1Uxcs (pU3UKOB.

Ero nokian nokasajicsi HaM OTJHYHBIM,
onHako MU.B. KypuartoB 3ameTui: «Bot Bbi ynot-
pebsiere TepMHH «ceyeHHe» . Ha obieM cobpa-
HUH AKaleMHUHM HeMmalo GMOJIOroB, MENHKOB,
OHH MOMMYT, 4TO BBl KOro-To pexerte. Hano ro-
BOPHTB TaK, YToObI BceM ObL10 sicHO. Ho HeMHO-
rO MOXHO OCTaBHUTb M HEMOHSATHOrO, YTOGHI HE
NMOAyMaJi, YTO B HaLLEM AeNe HUKAKOM MpeMy/-
POCTH HET».

Joknan o cCoopyXeHHH, ITyCKE M 3KCILTyara-
uuH nepBoit A9C rotoBMJ1 aBTOp 3TOrO OYepKa
COBMECTHO C HaYa/TbHUKOM CTaHLIMH HHXXEHEPOM
H.A. HukonaessiM. U.B. Kypuaros u B.C. [lo-
3MHAKOB MPUHUMAH CAMOE aKTHBHOE Y4acTHE B
MOANOTOBKE 3TOr0 BAXHOIO JOKYMEHTA. A BbIC-
TYIIUTb C AOKJ1aI0M ObLIO NOPY4E€HO MHE.

O XeHeBckoil KOH(epeHUHH HEMATIO Ha-
nucaHo.™ [To3ToMy fi OCTAHOBNIOCH JIMIIBL Ha
HEeKOTOphIX AeTansax. bnaronpusaTHoe oTHOLIE-
HME K HallleMy JA0KJIaay CO CTOPOHbI OPTKOMH-
TeTa KOH(QEPEHLIMH BbIPA3HIIOCh B TOM, YTO OH
OBLT MOCTaBJIEH B NTIOBECTKE AHSA NMEPBbIM U3 Ha-
YYHO-TeXHHYECKHMX JOKJIANOB U Ha Hero OnL10
JaHO AOMONHHUTENBHOE BpEMSI.

Cpenu y4yacTHMKOB KOHepeHLIMHU pacnyc-
KJTMChb CJTyXM, YTO J0Kal 0 coBeTcKoit ADC yu-
CTO MPONaraHAMCTCKHHA U HUYEro MO CYLIECTBY
[leNla COBETCKHMe yyeHble He coobiuar. Ha camom
Xe 1efie OH ObUT CTPOro HayYHO-TEXHUYECKHM,
OCHOBAHHBIM Ha TOYHbIX PAKTaX H OYEHb OCTO-
POXHBIM B CMBIC/IE TPOrHO30B M 00elLAHUI Ha
Oynyiuee. Tem He MeHee IOK/1al IPOU3BEJ OTPOM-
HO€ BIieYaT/ieHHUe Ha ThICAYHYI0 aynuTopuio. Ero
BOCIMPHHSUTH KAK CBHAETE/IbCTBO BO3MOXHOCTH
MOJIHOTO TMOBOPOTAa B UCIMONb30BAHHMU aTOMHO#
3HEPTHM OT BOMHBI K MUPY, KaK paccKa3 O BO3-
MOXHOCTH pPaIHKAIbHOTO pellleHUs SHepreTu-
YyeCKHX npo0bsieM Ha Bceit 3eme.

HecMoTpsa Ha 3anpelieHue MpaBHIaMH
KOH({EpEeHUHH anI0dUCMEHTOB, OKOHYaHHUE
noknana 06 A9C 6bU10 BcTpeueHO DypHOi#i oBa-
uuei. [logHuMaBLIKMIicsA Ha TPUOYHY HaBCTpeYy
MH€ aMEpPHUKaHCKHH (PU3HK-peaKTOPLIUK 3UHHH
MO3ApaBWI MEHS C YCIIEXOM H TEM CaMbIM Bbi3-
Ba/l B ayIMTOPHH HOBBII B3pbIB alUI0MCMEHTOB.

" CeyeHHe — Mepa BEpOSITHOCTH SiIEPHBIX peakLHi
NomnacTb, YTOOLI NPOM30LILIA peakLns.

A.1. bnoxuHuyes

MBI TOraa eule HeEAOCTaTOYHO CO3HABAIH,
4TO BCe 3TO ObLUIM NMepBbIE WAard K TOMy MUPHO-
MY COTPYAHHYECTBY YYEHBLIX, KOTOpOE Tenephb
KaxeTcs Bce 6osiee U 6oee 0OHaneXXKMBAIOLLIMM.

HMenuch, oiHAKO, U Apyrue TeHAEHLHH.
Tak, xeHa BbLIaloLlerocs ¢pM3MKa Halllero Bpe-
MeHH 3. ®epmu Jlaypa, Oyayuu Kak Obl 1eTONUC-
ueM KoHgepeHuuH ot CIA, kpaiiHe TeHIeH-
LIMO3HO W HEBEPHO OMKCAalla HAC, COBETCKHUX Yye-
HbIX. B YaCTHOCTH, M3 €€ KHUTH ClEdyeT, YTO
rJ1aBHBIM JOK/IaI0M ObLT MMEHHO J0oKaan 3UH-
Ha. Ha camom nente aMmepHKaHCKM# (pH3HK roBo-
pun 00 OMbITaxX ¢ IKCMEPUMEHTAIBHBIM KHIIf-
UMM peakTOpOM, YTO ObLIO BeCbMa HHTEPECHO
L1l CTIELIHATTMCTOB, B TOM YHCJIE W 1A Hac.

Ho oH He MOr KOHKYpPHpPOBAaThb C HallIUM
NOKJ1aa0M O nepBoii ADC, KOTOpbIii MOKa3bIBaJI
BO3MOXHOCTb M 11€J1€CO000pa3HOCTh NMOBEPHYTh
BCIO JEATEJIbHOCTD MO U3YYEHHIO aTOMHOM 3Hep-
rHHM B CTOPOHY €€ MMPHOIO HCIOJIb30BaHHUA U B
TOYHOCTH COOTBETCTBOBAJI IyXy U CMbICTy XKe-
HEBCKO# KOH(pepeHLUMH, HACTPOEHHUIO 6ONb-
LLIMHCTBA ee yyacTHUKOB. M3 Hauero noknana
C/1e10BAJI0, YTO, KPOME aHTHYEJIOBEYECKOrO U ca-
MOYOMHCTBEHHOIO NPUMEHEHHUSA AAEPHOI IHED-
TMM, BO3MOXHA M COBCEM JpYrasi 1esiTeJIbHOCTb,
Hanpas/ieHHas Ha 6;1aro Joaeii.

CLIA B TO BpeMsl He UMeJIH aTOMHOM CTaH-
LIMH, COCPENOTOYHB CBOM YCHJIHS HCKITIOYMTE b~
HO Ha BoeHHbIX acnekTax. [1o3roMy oHH He MoT-
JIK NpeACTaBUTh Ha KOH(EPEeHLIMIO HHYEro Ta-
KOI'0, YTO MOTJI0 OBbI ObITh COU3MEPHMO C AOKJIA-
oM o nepeoii B Mupe A3C. To ObL1 Halll MOJIHU-
THYECKHii BBIMIPBILLI, paHee HE IUIAHHPOBaB-
LUMICSH, ONHAKO BbITEKABILIWIA U3 cCaMOi NpUpo-
[bl HALLEro COUMATMCTHYECKOrO 0D011IecTBa.

KoHdpepeHLH B XKeHeBe 0 MUPHOMY HMC-
MOJb30BAHHI0 ATOMHOM 3HEPTrHM CJEN0BaIH
OIlHa 3a IPYTOii, C HHTEPBA/IOM B HECKOJIBKO JIET.
B yacTtHocTH, Ha 2-i1 KoH(epeHuuu (1958T.)
A.K. KpacuH coobiumn 06 onbite riybokoro
BbIXXMIAHMS aTOMHOIO TOIUIMBA Ha NMEPBOM B
mMupe ASC. Takux ONbITOB B TO BpEMS HH Y KOTO
He ObL10.

IMocnenHsas U3 3TUX KOHpepeHLMH, 4-1,
cocrosnack B 1971 roay. CyliecTBeHHO, 4TO 00-
CYXIEHHE Ha 3THX KOH(EpeHLHUAX BONPOCOB
TUIaHUPOBaHUA aTOMHOM SHEPreTHKH MPUBENO K
Gonee rryboKOMY H3y4yeHHIO NMpodiieMbl I3Hepre-
THUYECKHX PECYPCOB Ha 3emJie B LieioM. B pe3yb-

, BbIpaXeHHasl B pa3Mepax MULUEHH, B KOTOPYIO HYXHO

") CM., ByacTHOCTH, B.C. Emensanos. AToM U MHp. M., 1964; B.H. Opaos. AToM borateipckuii. M., 1968.
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TaTe 3TOro uayyeHHs ObUIa yCTAHOBJIEHA HETPH-
BHAIBHOCTb BceH MpobieMbl.

Ceiiyac Ha nnaHete pabortaet yxe Oosee
COTHM KPYNHBIX aTOMHbIX JIEKTPOCTAHLIMHA, U
KOJIMYECTBO MX MHHTEHCHBHO pacreT. [loka 3T0 B
OCHOBHOM CTaHLIMH Ha TEMJIOBbIX HEMTpOHax,
BBLKMTalollIMe peaKHii U30TOoN ypaHa-235.

Cnenyoliee NoKoJieHHE aTOMHBIX CTAHLIMIA
Ha ObICTpBIX HEITPOHAX, MOXHO HaleAThCA, Mo-
3BOJIMT UCMOJIB30BaTh U OCHOBHOM M30TOMN YpaHa-
238, xotoporo B npupoze B 140 pa3 6osblie, He-
XeJIH M30TOoMNa M30Tona-235. 3T0 3HAYMTENTBHO
YBEJIMYHT MUPOBbIE 3arachl AAEPHOH SHEPrUM.

Buaunibi

Bckope nociie nycka aToOMHO#R 3J1eKTpo-
CTAaHLIMM OHA CTajla HacTosleHd Mekkoil ans
BCEX MHTEPECYIOLIMXCHA 3THM HOBBIM JIEJIOM.
Cpeny HUX — BBHICOKME NPaBUTEJILCTBEHHbIE 1e-
JIeraliMH, BO3[JIaB/IABLIHECS BHIHBIMH MOJIUTH-
YeCKMMH JIeATEIAMH, XeTaBUIMMH THYHO O3Ha-
KOMMTbLCA € TEM, YTO MpeacTapiser cobon AIC
M KaKOBBI €€ BO3MOXHOCTH Y NEPCINEKTHBLI; Ha-
YYHO-TEXHHYECKHE Ae/IerallMi, 3aHHTEPECOBaH-
HbIE€ B 3HAKOMCTBE CO BCEMH JETAIIMU 3TOTO CO-
OPYXEHHs, a TaKXe [eieralldi OoT pa3IMuHbIX
OpraHM13alluii, mpeciie10BaBLIMX 001Le0bpa3oBa-
TeJNbHbIE Lead. HeBO3MOXHO CKONbKO-HHOYIb
MOJIHO OCBETHTDb BCE 3TH BU3UTHI. Sl OCTAHOBIIOCH
JIULLb HA HEMHOTHX.

Beillie yXXe ynoMHHalach Aejieraliusi aHr-
JHACKHUX IHEpPreTHKOB, BO3TJaBJsBlIAACS
b.®.1x. llloynannoM, pyKoBoAsILLIUM COTpYI-
HMKOM bpuTaHcKoOro ynpasjieHHs 10 aTOMHO#A
3Heprud. OHM HHTEPECOBAIMCH BCEMH NeTalfA-
MM aTOMHO#H YCTAHOBKH H METOIAMH €€ IKCILTY-
aTalMH. ITOT ONBIT ObLT UM 0COOEHHO MHTEPE-
CEH B CBA3H CO CTPOMTEJILCTBOM aTOMHOM CTaH-
UMM B AHTJIMHM. B KHHIre no4yeTHbIX NoceTHUTENEH
CTaHLIMH aHIJIMICKHE NOCTH 3anucanu: «[lenera-
uuAa bpuTaHCKOro ynpaBsieHHUsi 10 aTOMHOM
3Hepruu Beipaxaet npogeccopy baoxuHuesy u
€ro KoJUleraM CBoe BOCXHM1LeHHe paboToii, KOTo-
PYIO OHM BBIMOJIHWIH, a TaKXe 6J1aronapHoCTh
3a rOCTENPHUMCTBO. YnieHbl feneraluuu Bblpaxa-
10T MOXeJIaHHE YKPEMKTb B OyayllieM ApYXecKoe
COTPYAHHYECTBO B JieJie MUPHOTO MCIOIb30Ba-
HHSA aTOMHOIA 3Hepruu (18 Hoa6ps 1955 r.)».

B TOM Xe roay aTOMHYIO CTAHLIMIO [TOCETH-
na neserauus ydeHbix U3 [J1P Bo rnaee ¢ P. PoM-
ne. OHM ocTaBWIH 3anMch: «/leneraumns I'epmaH-
ckoii [lemokpaTtuyeckoi PecnyGnuku cuuraer
GoNbIIONH YECTBIO, YTO OHA OCMOTpE/Ia MEPBYIO
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He uckmoyeHo, 4To B pe3y/ibTaTe H3y4eHHUs
TEPMOSIEPHDIX MPOLIECCOB yaacTcs ellie bosee
PacLIHPHTB JOCTYITHbIE YEIOBEYECTBY HCTOYHH-
KM 3HepruH Ha 3emie.

Bce 310 TeM Hosiee HHTEPECHO, YTO MHOTHE
MpOrHo3el, 6a3UpyOLLHecs Ha YCTAHOBHBLIMX-
¢S TeMIax pocTa noTpebaeHUs SHEPTUH H TEM-
nax pocrta HaceJieHHUsl, NPUBOAAT K BECbMa Tpe-
BOXHBIM BBIBOJIaM O BO3MOXHOCTH KaTacTpoghH-
4YeCKO# CUTYaLIMH KaK ¢ MCTOYHMKAMH SHEPIHH,
TaK M C OTXOJaMH €€ POU3BOACTBA (B BHIE Tell-
J1a ¥ palMOaKTHBHBIX 1LJ1AKOB) B HE OYEHb Jlajie-
KoM oynyiuem (100 — 200 ner).

B OOHMHCK

aTOMHYIO 3/IeKTpOCTaHLHI0 B MUpe. CaMble cep-
Je4yHble Mo3ApaBleHHUsI COBETCKMM YYeHBIM, TeX-
HMKaM H pabo4YMM 3a 3TO BEJIMKOE JEJI0 MUpa».

Ha craHuuu nobbiBana Takke rpymnna yye-
Heix U3 ['JIP BO rinase co 3HaMEHHUTHIM HeMell-
KuM u3ukoM I'. 'epuem. CT'. l'epueM yxe MHO-
rHe roabl Hac CBA3bIBAIW J0OpbIE OTHOLLUEHHA.
Ho s HMKOrIa He MOT OCBOGOAMTLCS OT BIeYar-
JIEHHS, YTO NPEAMETOM €ro I0OMOpa M capka3ma
4acTO CAYXHWIH METOIbl OPraHU3aL MK Hay4YHOIH
paboThl B Halllei CTpaHe (Ia U B IPYTHX CTpa-
Hax), KOTOpHIE, 0 €0 MpeaCTaBIeHUIM, HYX-
HOATHCh B ycoBeplueHcTBoBaHUH. [1oaToMy MHe
ObUI0 0COOEHHO NPHUATHO MOKa3aTb EMY U €ro
KOJUleraM aTOMHYI0 3/1eKTPOCTaHLIMIO, Bcs pabo-
Ta KOTOpOif OCHOBBIBAJIaCh Ha HALLIUX MIEHHbIX
Tpa@MLMAX U Ha HalIKMX YCTAHOBUBUIMXCA MO-
psunkax. I'. lepu 3anmucan B rocreBoii KHuUre: «S
yXe MHOIO€ CJIbIIAN 00 AaTOMHBIX /IEKTPOCTaH-
LLMSIX, MHOTO YHTaJI, HO TO, YTO YBHIEJ 3/€ECh,
MpPeB30LIUI0 MOU OXHMIAHUA...». [loaoHee npH co-
JNEHCTBUH COBETCKHMX YYEHBIX W MpEINpPHATHH
Haueii crpalbl B ['J1P 6611 NOCTPOEH ONBITHBIH
peakTop Wi GU3UYECKUX UCCTIEOBaHMIA.

B uioHe 1955 r. aTOMHYIO 3/IEKTPOCTAHLIHIO
nocetun Jdxasaxapnan Hepy co cBoeii moyepbio
HUHaupoii lNanou. Ux conpoBoxaan nocon UH-
nuu B CCCP K.MeHoH, a ¢ Halei CTOpOHBI
A.W. MUKOSIH M Ipyrie OTBETCTBEHHbIE JIMLIA.
Jns MeHA 310 ObLT NEpPBbIi ONBIT AUIUIOMATH-
yeckoro npuema. JIx. Hepy nokasancs MHe
yroMiaeHHbIM. OHaKo rnopaxaina ero cnocob-
HOCTb BHE3alMHO Kak Obl OCBEILATCA U3HYTPH,
TaK YTo ero cobeceJHUK MOT MOYYBCTBOBATh BCIO
ryOMHy OyLIKM W pa3ymMa 3TOro YeloBeKa.
U. TaHau 3anoMHUIach CBOEH yapyloulei
CKPOMHOCTbIO M npocToToii. JIx. Hepy HHTepe-
COBAJICS, MOYEMY MbI B HalLIEM peaKTope MpUMe-




MNepBan atomHasn

HsleM MPOCTYIO, a He KpaiHe A0POrylO TAXEeNylo
BOlY, KaK 3TO HamepeBaeTcs aenatb B MHauu
X. ba6a*. U MHe npuiL10Ch NOAPOOHO pasbic-
HHUTb €MY 3Ty TEXHHYECKYIO CTOPOHY [IeNa.

Ix. Hepy noceTus Toraa v Haill HHCTHTYT.
Habctpeuy eMy Bbichinanv M3 JaGopaTopuii U
KabOMHETOB BCE COTPYAHMKH; OH 3aMETHJI, YTO
OHH MOJOIbI, K CIIPOCHI: «3TO pa3Be yueOHbIH
MHCTUTYT?». Ml KOraa eMy OTBETHJIH, UTO HUCCJIE-
JOBaTeNIbCKMi1, OH ObUI MOPaXeH MOJIOAOCTbIO
kosnekTuBa. B 6ecene ¢ [1x. Hepy s pacckasan
O TOM, YTO MBI XOpOILO 3HAEM MHAMIUCKUX PH-
3MKOB, BHECLLUMX CBOM BKJIa[ B COBPEMEHHYIO
HayKy, 3HaeM MHIMHCKHX nHcarteyned U bonee
Bcero P. Taropa. Al Bbicka3an MbIC/Ib, YTO CO4e-
TaHWE BLICOKOH NpEBHEH NYXOBHOH KYJ/IbTYpbl
UHauu c coBpeMeHHOH HayKoOi U TeXHUKO#H
npueaetr UHAMIO K HacTos LLeMY pacliseTy. Ha
ato [1x. Hepy 3ameTun: «Mbl K 3TOMY CTpeMHM-
cA, HO ceiiyac Halla riaBHas 3agaya nobeautb
HHLLUETY, 6e3rpaMoTHOCTb H Oosie3HH». [1okunas
O6HuHCcK, x. Hepy ocTtaBun 3anuch: «f pan,
YTO MHE MpeaCTaBHICS CTy4aid MO3HAKOMMUTLCS
¢ Bauueii ctaHuMeit, M o4apoBaH €10. 3TO JaNo
MHE BO3MOXHOCTb YBUAETb Oyayuiee, KOTOpoe
yX€ pacKpbIBaeTCs».

JpyruM 4yejioBeKOM, MPOU3BEALIMUM Ha
MEHS HeM3rnaaumoe BrieyarieHue, 6bu1 Xo Lu
MuH (BU3MT B Hioae 1955 r.). U 6onblue Bcero
nopaxajia B HEM He NMpocTo AobpoxeaTelb-
HOCTb K JIIOJSM, a BeJluyvaiiuas noopora. Kak-
TO CTPaHHO OBL1O NpeAcTaBUTL cede, UTo nepea
HaMHM MapTH3aH JKYHIJEH, rpo3a 3aXBaTuMKOB,
BOXIb CBOEro CJ1aBHOro Hapoaa... OcMaTpuBas
CTaHLHIO, OH OKa3al: «/l1s Moero Hapoaa 3To
eue 6yayuuee, a ceifiuac Haao nobeautsb!». Tor-
J1a 1 HanoMHHA eMy, yto B.H. JleHHH B Tpya-
HeHllUHKe 111 Halllei CTpaHbl roibl HHTEPECOBAI-
cs eKTpUdHUKaLHEi, XOTA MHOTHM 3TO Ka3a-
Jiock haHTa3uen.

Kak M3BECTHO, HbIHE CNaBHbIH Hapon
JAPB HakoHel MOXeT NPUCTYNHUTb K MUPHO-
My cTpouTebCTBY. PabouMe aTOMHO#M 3/1€eKT-
POCTaHLMM PacCKa3biBaJlH MHE, YTO OHM ObLIH
obpanoBaHbl NpUBETIMBOCTbIO X0 LI MuHa,
KOTOpYIO 3aMeTuN W . [lelicTBUTENbHO, OH
310pOBAaJICSl CO BCEMH M NpUroBapusan: «byab
rotoB!»... Xo LLIu MuH 3anucan B KHUre no-
cerureneit A9C: «Mmnepuanusm ucnosab3yer
CHJ1y aTOMa, YToObl YHHYTOXATDb Jtoaei. Co-
BETCKOE MPABUTE/ILCTBO UCIOJIb3YET CHIY aTo-

A.H. bnoxnHuyes
Ma Ha cyacTbe Jlaei Bcero Mupa. Mup Bo
BCEM MHpe HaBepHsiKa nodeauT».

3aKOHYY 3TH KpaTKHe 3aMEeTKHM O BM3UTaX
Ha ADC paccka3zoM o npuesae ['eHepaibHoro
cekpetaps MUTanbsiHCKO KOMMYHHCTHYECKOMH
naptvu I1. ToabsaTTH. OH OYeHb MHOTO H NOA-
pobHO paccnpaluuba o ctaHuMu. Ero uHrepe-
COBaJIH BONPOCH 3KOHOMHKH H 6€30MacCHOCTH.
I1. TonbATTH MHOIO PaccKa3biBasjl O MOJIMTHYEC-
KO#M XM3HM, COLUHANIbHBIX H IKOHOMHYECKHX
npobneMax B Utanuu. ¥ Hac, ero cobeceTHHKOB,
OCTAJIOCh BMeyaT/JeHWe 0 HEM KakK O riyboko
00pa30BaHHOM YeJIOBEKE, KOTOPOMY COBEpLLEH-
HO 4YyxI Tpad)apeTHbii 00pa3 MbILLIEHHS. .

Korna unes oBnanesaeTr mMaccaMM, oHa
cama CTAHOBHUTCS MaTepHalbHO#M cioi. PaHee
TOro OHa ObL1a 10CTOSHUEM HEMHOTHX JII0ei.
Euie paHee oHa He poauaach.

MHorue 1014 3a101ro 1o njiasaHus Ko-
Jiymb6a u MareniaHa Obu1M yoeXaeHbl, 4To 3eM-
na — wap. Eue B ApeBHOCTH JpatocdeH a0-
BOJIbHO TOYHO M3MEPHJ ero paamyc. MHoro
Mo3IHeE 3TY HAECIO NpPeC/ieoBaNa UHKBH3HLIMA.
Ho umeHHo Benukue naaBaHus XV-XVI crone-
THH CoeNald MAEKO O 11apooOpa3HOCTH 3eMIIH
JIOCTOSAHUEM BCET0 Majlo-MalbCKH 00pa3oBaH-
HOTO YeJIOBEYECTBA W IIPUBEJIH K I1y00oYaHLIUM
H3MEHEHMSIM B MUPOITOHMMaHMH JIIOAEH.

B Haille BpeMsi KOCMHYECKHE MOJIETHI, Ha-
ynHas ¢ Hictopuyeckoro nonera KO. A. Narapu-
Ha Bokpyr 3emau u O©. bopmaHa ¢ ToBapuila-
MH K JIyHe, caenanu ans Bcex AICHBIM MaJlOCTh
3eMHOTO LLIapa U TEM CaMbIM MOKa3a/l{ MOJHYIO
abcypaHOCTb BOMH KaK MeTo/a pelleHUs CIo-
poB MexXay HapoaaMH. OHM NOKa3ajlk OCTPOTY
AeMorpaHyeCKHUX U IKOJIOTMUECKHX MpodneM,
o0LUMX 14 BCexX Jloaeil — obuTareneil Hebob-
Lo royiyooii ruIaHeTbl. 3TH BaXHbI€ MOHATHA
M WIEH JaJEKO He HOBBI, HO MMEeHHO Oaroaa-
P KOCMHYECKHM NOJIETAM OHH CTA/IM JOCTOA -
HHUEM BCEX JIIOAEH M 1103TOMY CTAHOBSITCS Or-
POMHOM CUJIOM.

Bce 3T0 MOXHO NPUMEHHUTb U K aTOMHOIA
aHepruu. C Tex nop, Kak ObL1a OTKPbITA LIENHas
peakuMs AeNeHUs ypaHa, CTalo CHO, YTO B
MPUHLIMIIE BO3MOXHO MOJIY4aTh 31eKTPO3HEp-
THIO 32 CYET TEeIU1d, Bble/NsieMOro B s.AepHOM pe-
aKTope. BbuiM 10BONLHO ACHBI U BO3MOXHbIE
TexHonoruyeckue cxembl ADC. HescHo 6bL10
JIHLLb, KAK CO344Tb 1IPAKTHYECKH padoTaouLyo
CTAHLMIO, pallMALMOHHO-0€3011aCHYI0, HAlleX-

*) B To BpeMsi B BomBee HAYHHANOCH CTPOMTENBCTBO IKCMEPHMEHTAILHOIO PEAKTOPA, B KOTOPOM MpHMe-
HsMach TAXenas BoAa. Mbl RPUMEHSUIH NPOCTYIO BOAY, HO 000TaLEHHbIH, @ HE HATYpAIbHBIH YpaH.




.. BnoxmHyes [Nepeas atomHas
HYIO U 3KOHOMHYHYI0. BO3M0OXHOCTb aTOMHBIX [Nyck neppoit aToMHo# ctaHuuu B CCCP
B3pbIBOB, BO3MOXHOCTb MCNOJIb30BAHWA aTOM-  CO31aJl MEPENoM B CO3HAHHUH JIloJeH U caesan
HOM 3HEPruM ObUIH yXe 10Ka3aHbl AaMEPHKAHC-  MIEI0 O BO3MOXHOCTH MHMPHOTO MCIOJIb30BAHUSA
KOH BOEHLUMHOM, Tpareauei Xupocumbl M Ha-  aToMHOIi 3HEprum 10CTOssHHEM BCETO YeJIOBeYe-
racaku. ctBa. OH caenan ee coUMaIbHOR CHNIOH!

Onybauxosano: «Bonpocbl uctopuu». 1974, Ne 6. C. 106-121.

KoMMmeHTapuu cocraBuTeneit

! Cratbst noarorosnena 1. M. BroxuHuesbiM B cBsi3H ¢ 20-1eTueM ADC 1151 yuTaTe el ryMaHMTapHOTO
xypHana AH CCCP, no3toMy oH onucbiBaeT MPHHUMNEI paboThl CTAHUMK M BO3HUKABILKE NPH €€ co3a-
HMM HayYHO-TEXHHWYECKHE NMPobaeMbl B MpelebHO nonyaspHoM suae. CTaThd OTHOCHTCH K MepHoy, Kor-
J1a 3HaYMTeNIbHAsA YacTh MCTOPHM COBETCKOIO aTOMHOTO MPOEKTa OCTaBalach CEKPETHOM M He MOra GbITh
MCIOJIb30BaHa B OTKPLITOM Mybaukaunu. Hekotopble MecTa cTaTbH HECKOJIBKO MIE0JOTM3HPOBaHkI B COOT-
BETCTBHH C NPUHATOMH B COBETCKOE BPEMS TpaAHLIHEH U 0COOEHHOCTAMM MyOIHKALMKH MaTeEPHAJIOB B ryMa-
HHUTapHBIX XypHaiax. Ho Bce 3T0 HUCKOIBKO He YMEHbIlIAaeT 3Ha4eHHEe CTaTbH KaK HCTOPUYECKOTO HCTOY-
HHKa. Jlanee naHbl HEKOTOPBIE, CBA3AHHBIE C 3THMH H APYTHMH 06CTOATEILCTBAMM YTOUHEHHS U JOMOJHE-
HHA aBTOPCKOTO TEKCTA.

2 Bbine/IeHO aBTOPOM.

» BeposTHo, olinbka. Bnepsbie wwnpokoe o6cyxneHue 3Tux npobaem B CCCP cocrosiock B HosGpe 1939
r. B XapbkoBe Ha 4-M Bcecolo3HoM coBellaHuu no atroMHoMy aapy. Cosellanue B MOCKBe NIpOXOIWIO B
Hosbpe 1940 T.

* Peub uaet o ctatbe .. OpeHkens «NeKTpoKanWUIAPHas TEOPHUS paclleNIeHUs TAXKENbIX ANEp Mel-
NeHHBIMHU HelTpoHaMu» (KITD. 1939. T. 9, Ne 6. C. 641-653).

3 Mocae Hauana BoiiHb B CCCP 6bu1H NpekpaiieHbl Bce paboThl No aToMHOMY anpy. Mx Bozo6HOBNEHHE
coctosuniock no PacnopsixeHuio l'ockoMHTeTa 060pOHLI OT 28 ceHTAOPA 1942 r. Ne 2352cc B cBSI3M C noay-
yeHHo# palsesopraHamMu CCCP obwupHoit HHGopMauueit o paGotax B AHriuu ¥ CLUA Han co3naHuem
aTOMHOI 60MObI.

© MHCTUTYT aToMHOIt 5Heprud uMeHH MU.B. KypuaToBa B HauanbHblii NepHod, O KOTOPOM MIET pedb,
WMen Ha3BaHHe «JlaGopatopusi Ne 2 AH CCCP».

7 B nepuon, 0 KOTOpoM HaeT peyb (1942-1943 rr.), JleHHHrpaacKHii PU3HKO-TEXHHYECKHH WHCTHTYT
HaxomuJcs B 3BaKyaluMH B r. KazaHu.

¥ Jlo BOiHBI BaXHBIE NSl U3YUEHUS SAPA UCC/IENOBAHUA NPOBOLWIKCH IMaBHbIM 00pa3oM B YKpauHc-
KoM QH3HKO-TexHHYecKoM MHCcTUTYTE (YD TH), rae 6bu1a cozaana nepsas B CCCP nabopaTopus aTOMHOrO
sapa, B PanueBoM nHcTuTyTe, JleHMHrpaackoM dusuko-texHuyeckoM HHcTuTyTe (JIOTH), Pusnueckom
uHctuTyTe AH CCCP. ABTOp MMeeT B BUay MoJoabix ¢pusukos YOTH u JI®TH, paboraBunx Hag 3Toid
npobaeMoii.

% Peub uaet o nycke 25 nexabps 1946 r. B JlTaGopatopuu Ne 2 nepsoro B CCCP sinepHoro peaktopa @-1.

19 Peyp MAET O HAYYHBIX OPraHU3ALMAX, CO3JAHHBIX YTpaBleHHEM CrelHaIbHbIX HHCTUTYTOB (9-¢ Y-
paBinenue) HKB CCCP B 1945-1946 rr. (MHcTUTYT «A», UHCTUTYT «I'», JTaGopaTopus «b», JlaGopatopus
«B») nns opranusauum pa6orsl Hemeukux cneudanucros B CCCP no aToMHOMY npoexTy.

) Peys unet o Jlabopatopuu «B», B KoTopoii ¢ 1946 r. paboTana rpynna HeMeLKHX CITeLIHATHCTOB Mo
PYKOBOJACTBOM MNEPBOro HayyHoro pykoBoautens Jlabopatopuu n3BecTHOro Hemeukoro ¢pusmka I'. IMo3e.
A.N. JleitnyHckuit KypHpoBan ee paboTy Kak 3aMecTHTeNb pyKoBoauTens 9-ro Ynpaeneuus HKBJ CCCP
no Hayke. B coctase 3toro YnpasneHus padortan u [1.1. broxuHues. ['oBopsa o HeakTyansHOCTH pabort Jla-
bopaTopuH «B», aBTOp HMEET B BUIY, YTO OHH He ObUTH HENOCPEeACTBEHHO CBA3aHbI C [IaBHO# 3agayeii Toro
BpeMeHH — co3JaHHeM aTOMHo# OoMObl. JlabopaTtopus «B», co3naHHas B paMKax COBETCKOro aTOMHOIO
NpOeKTa, HEMOCPENCTBEHHO He Y4acTBOBATA B CO3IaHHH SiIePHOTO OpYXHs, HO no 3anaHusaM [TIY Beinosn-
HS1a OTAE/IbHbIE PaBOThI (PAIHOXHMHYECKHE UCC/IEN0BAHUS, M3TOTOBIIEHUE HCTOUHHKOB H3JIyYEHHS H Npe-
napatos).

'Y B 1945-1946 rr. B Jleiinuure no npocsde cotpyaHukos 9-ro Ynpasneuus HK B/, npoeoausiiux nepe-
rosopel ¢ I'. [No3e, OH NOATOTOBKHA CBOW NMPELIOXEHHS MO HAYYHOH TeMaTHKe co3aaBaeMoid JlaGopaTtopu-
M «B», rie 00HO# M3 OCHOBHBIX 3a1a4 ObL10 CO3JaHHE «CAMOABHXYILIEHCA YPaHOBOW MalIMHbI», T.€. CO3aa-




Mepsas atomHasn .. bnoxuHues

HME SHEPreTHYECKOTO peakTopa IS TPAHCIIOPTHOM ycTaHOBKH. [ToaToMy yxe B 1946-Hayane 1947 rr. B J1a-
6opatopuu «B» npoBoanioch H3ydeHHE BO3ZMOXHOCTH CO31aHUS «YPAHOBOH MalLIMHKI ¢ 060raLIeHHBIM ypa-
HOM H JIETKOWH BOJOIi», «JalOlLEH SHEPryio B TEXHUYECKH TIPMMEHUMMOM KoiHvecTBe». TakuM obpa3oM, ¢
caMoro Ha4yasia B OBHMHCKe c03/1aBasics NepBblii B CTPAaHE HHCTUTYT NO pa3paboTKe IHEPreTHYECKUX peak-
TOPOB, M CNOPbI 0 HAYYHOH TeMaTHKe ObLTH CBA3aHbI He ¢ BbIOOPOM HanpaB/ieHHs, a ¢ BLIGOPOM THIA ONBIT-
HOTO peakTopa.

1 0.1. KazaukoBckui 6bu1 nupektopoM @OU B 19731987 .

14 Peyb MOET O TAK Ha3biBa€MbIX IPOMBILILIEHHBIX PEAKTOpPAX, T. €. PEaKTOpax — HapaboTuukax 6oMBoBo-
ro Matepyana, OnbiTa CO31aHUs IHEPreTHYeCKHX PEaKTOPOB B TOT NEPHO] B CTPaHe He ObL1o.

15 Peyb MOET O HEMTPOHHO-(U3HUUECKHX pacyeTax peakTopa AM, BbINOJHEHHBLIX MOA PYKOBOACTBOM
H.B. Kypuarosa u C.M. ®eitnbepra [1.9. Hemuposckum u KO.H. 3aHkosbiM B 1950 .

19 Ilna [NepBoit ADC TpeboBanach TypOMHaA ¢ HU3KHMH MapaMeTpaMH Napa, KOTOphie YXe He BbilyCKa-
nuch. Takyro TypbuHY, U3roToBaeHHY10 B 1913 r. HeMeuko# ¢dupmoit MAN, HalLM Ha OHOM M 21EKTPO-
craHuui Mocksu (I'C Ne 1). Paboune napaMeTphbi napa TypOGHHBI COOTBETCTBOBAJIM NapaMeTpaM peakTopa
AM. INocne BoccTaHOBUTENILHOTO pEMOHTA Ha 3aBojie B XapbKoBe TypOuHa B 1953 r. 6bl1a CMOHTHPOBAaHA Ha
T3 Jlaboparopun «B» u 3kcnnyatuposanach oo 1972 r.

17 TeM He MeHee, nMpobeMa HayYHbIX KAJIpOB B 3TOT MEPHO CTOSIA JOCTATOYHO OCTPO, YTO XOPOLLO
otpaxeHo B nucbMe .M. broxuHuesa B [1I'Y B nekabpe 1951 r.: «...coobuialo, yto B JlJabopaTopuu «B» ume-
I0TCH TO/ILKO TPH JIMLIA, CNOCOOHBIX OCYIIECTBAATh Hay4HOe pyKoBoAcTBoO: JleiinyHckuit A.M., KpacuH A K.
U bnoxunues JI.HU. B octanbHoM JlabopaTopHsa cOCTOMT U3 MaNoONLITHOH MonoaexH. Mexny Tem, eciu
YUYecTb 003aHHOCTH, BOJIOXKEHHBIC HA HA3BAHHKIX JIMLL TPABHTEIbCTBEHHBIM PELUEHHEM, OTHOCALLIHECSH K
CTPOMTENBLCTBY M NMPOEKTHPOBAHUIO Pa3IMYHBIX arperaTtos, H K pacueTaM Mo cneuHalbHoi npobieme, To
06beM yxe noly4eHHoi paboThl 1aneKO BLIXOAMT 3a Npeneibl CKONbKO-HUOYIb HOPMaILHOMN HATPY3KH, MPU
KOTOPOi MOXET 0becrieunBaThes HaleXKHOE MNOBCENAHEBHOE PYKOBOICTBO».

' PeiieHue o ctpouTenbeTBe B JlabopaTtopuu «B» Tpex onbITHBIX 3HEPreTHYECKHX peakTopoB (ypaH-rpa-
(HTOBO# C BOOAHBIM OXJIAXIEHHEM, YpaH-rpaPHTOBLIA C ra30BbIM OXJIAXAeHHEM, YpaH-6epHILIHeBRIi ¢
ra3oBhbIM OXJIXKACHHEM HJIH OXJIaXIEHHEM pacIUlaBieHHbBIM MeTau1oM) 6pu10 npuHAaTo CoBMuHoM CCCP
16 maa 1950 r. 29 miona 1950 r. H.A. lonnexans Ob1 YTBEpXIEH «pPYKOBOAMTENEM paboT no pa3paboTke
HOBBIX THIOB 3HEPreTHYECKHUX H CHJIOBHIX aTOMHBIX YcTaHOBOK», [I. M BloxuHLIeB — ero 3aMecTHTeIEM Mo
¢u3nyeckuM onpocaM, b.M. LLIoaKoBHY — MO MHXEHEPHBIM BONPOCAM.

19 Peup upet 0 «u3. crenne AM®» — KpuTHUECKOI COOpKa aKTHBHOI 30HKI peakTopa AM, — KoTophlii
cobupancs npamo noa kabuHetoM JI. . Brioxunuesa. Kpome A K. KpacuHa u B.I'. [ly6osckoro B co3naHuu
u nycke creHaa AM® npuHumanu yyactue M.E. MunawnH, 10.A. Ceprees, B.l. CeupnaeHko, I'.f Py-
MsiHUeB, JI.A. MatanuH, I H. Ywakos, M.H. Jlanuos, E.W. UuoTuH, A.B. Kamaes. B npoBeaeHuH pacue-
ToB yyacTtBoBanu takxe 3.M. Kyposa, C.HU. laranuna, J1.10. Jonsckas, B.M. Crpoiikosa.

2 Buaumo, aBrop umeet B Buay JI.T1. Bepuio — npeacenarens CrieuKOMHTETa, PYKOBOAMBILETO BCEMH
paboraMHu o aToMHoit npobaeme, uau b.JI. BaHHukoBa — HavanbHuka [IY.




A.K. KpacuH

Cospanue lMepeon ASC u HauanbHbiM 3Tan eé pabortsl

CO3AAHME NMEPBON A3C U HAYAABHBIM 3TAN EE PABOTbHI"

A K. KPACUH

B pa3zpaboTke 3HepreTHYECKHX SIAEPHBIX
peakTopoB, Hayasuieiics B CoBetckoM Colose B
1948 r., Bemyl1iiasd po/ib IPUHAMLIEXAIA aKAIEeMHU-
Ky U.B. KypuaTtoBy. B 3Toit pabote akTHBHO
yYacTBOBAa/lH MHCTHTYThl, PYKOBOIHMMBbIE
HN.B. KypuarosbiM H H.A. Jonexanem, MHCTH-
TyT pusnyeckux npodbnaeM AH CCCP u BHOBB
OpraHM30BaHHBIA MHCTHTYT B OOHHHCKe, Ha-
3BaHHbIH Mo3xe PUIUKO-IHEPreTHYECKUM.?

JaHHbIi nepyuoa onucaH B MHOTOYHUC/IEH-
HBIX MOHOTpaHsAX H CTaTbsAX. ABTOP HACTOSALLIEH
CTaTbH Y4acTBOBaN B paboTax ¢ Hayajia ux rnpo-
BeleHHs, ABIAACh ¢ 1946 r. 3aMecTUTENEM IM-
pekTopa Ha Hayke OOHMHCKOro HHCTHTYTA.

PelueHune cocpenoToyuTh CWILI Ha pa3pa-
60TKe ONHOrO NMPoeKTa aTOMHOI 3JIEKTPOCTaH-
UMM ObL10 NpUHATO B 1951 1., HayyHOe pyKoBOII-
cTBO Boanarajocb Ha OOHHHCKHI HHCTHTYT.
bbun0o pelieHo TaM xe H noctpouTh ADC. Pyko-
BOJIHTENIeM HHCTHTyTa HasHavauca .M. bao-
XMHLIEB, OH X€ PYKOBOIWI pa3paboTKOii npoek-
Ta U cTpouTesbecTBOM ADC. S, KpoMe Toro, ObLT
Ha3Ha4YeH 3aMECTUTE/IEM HAYYHOIO PYKOBOIHTE-
Ji1 U KOOPAHHHPOBAJI 3KCNEPUMEHTAILHBIE U
pacuyeTHbIE HCCIIEN0OBAHHS, a TAKXKE PYKOBOIMII
MOJArOTOBKOI MepcoHana, METOIMK H dumnyec-

KOro obopynosaHus K nycky peaktopa A9C. 3a
KOPOTKO€ BpeMsl CIOXHICA paboTocrnocoOHBIH
OTIeJ1, OpraHU30BaHHBIA U3 HECKOJILKMX J1a60-
patopuii. HayunoMmy kosutektuBy B O6GHHMHCKE
Hazo ObL10 BBINOIHUTL O60bLLIOIH 00beM PH3K-
YeCKHMX pacYeTHBLIX paboT, MpOBECTH TeIU1odH-
3WYECKME HCCel0BaHMA U pa3paboTaTh OCHOB-
HYIO JIETATb PEAKTOpa — TEIUIOBBLICASIONIHHA 3J1e-
MEHT (TB3J1).

B 1950—1951 rr. komnekTuB OGHHHCKOTO
MHCTUTYTA TONBKO HAYMHAT CBOIO TBOPYECKYIO
XU3Hb. [na pa3paborku npoekra ADC Heobxo-
IUMO OBLIO 3HAYMTENIBHO YBEJIMYHUTD YMCJIO hU-
3MKOB, TEXHOJIOIOB, TeTU10¢U3UKOB. KosuiekTHB
HHCTHTYTA B OCHOBHOM ITOMOJIHAJICA 34 CYET BbI-
nmyckHHkoB MU®H, MI'Y u npyrux By3oB. Biu-
JIUCh B KOJUIEKTHB H OINbITHbIE HHXKeHephl. bonb-
111251 poJib B OpraHU3alMH paboT no npoekty A3C
npuHamiexana U.I'. Mopo3sosy, A.H. I'purops-
aHuy, I''H. Ywakosy, M.E. MuHaluHYy,
B.I". Ay6osckomy, E.H. CtpenbLosy, B.A. 3eH-
keBuuy, [1.®. 3apeLiKoMYy ¥ MHOTHM IPYTHM.

[TepBoHayabHBIE OLIEHKH (DU3MYECKHX Xa-
PaKTEPHCTHK peakTopa NnpoeKTHpyeMoi AJC
OblIM  BBIMOJIHEHBI MNOA PYKOBOIACTBOM
H.B. KypyaroBa COTpyIHUKaMH €ro HHCTHTYTa

Kpacun Andpeit Kanumonosuy (1911—1981), dusuk, akagemux AH BCCP (1960). Ponuncs B ToMcke.

Okonumn ToMmckuit yHuBepcutert (1934).

B 1934—1940 rr. paGotan B CHOMPCKOM (PU3UKO-TEXHHYECKOM MHCTUTYTE M OHOBPEMEHHO Npenoja-

Ban B TOMCKOM YHUBEPCHTETE H MEIMLIMHCKOM MHCTHTYTe (1935—1937). B 1940—1945 rr. ciyxui B wtabe
HaneHeit auauun BBC PKKA. C 05.01.1945 — ctapmiuii Hay4yHblit cotpynHuk Jlabopatopun Ne 2. C
21.02.1946 — 3aM. HauyaNbHHKA, ¢ 1953 r. — 3aM. TUpEKTOPA MO Hay4YHBIM BornpocaM, B 1956—1960 rr. — ou-
pektop JlaGopatopuu «B» MBIl CCCP (c 1960 r. — ®3H) B O6HuHcKe. C 1961 r. Bosrnasnsan OtaeneHue
aTOMHOM 3HepreTHKH JHepreTyeckoro HHcTHTYTa AH BCCP, ¢ 1965 r. — nupextop U3 AH BCCP, ¢
1962 r. Takxe npodeccop benopycckoro yHuBepcuTeTa.

PaBoTbl B 06/1aCTH A1epHOM 3HEPreTHKH M ANePHON TEXHUKH. 3aMeCTUTE/Ib HAYYHOTO PYKOBOAMTES
no cosaaHuio lMeppoii B Mupe ADC. HayuHblit pykoBoauTeb pa3paboTky nepenBuxHoi ADC TIC-3 u pe-
AKTOPOB ¢ silepHBIM neperpesoM napa s benosipckoit A3C. PykoBonun pa3paboTkoii Hay4yHO-TeXHHYEC-
KHX OCHOB MCIOJ/Ib30BaHHMS HOBBIX TETUIOHOCHTE/IEH B ilePHOM SHEPreTHKE TUCCOLMHPYIOLLHMX ra3oB.

Opaen Jlenuna (1956). Jlenunckas npemus (1957). 3onoras meaans C.HU. Basunosa (1974). 3onotas
smenans BAHX (1964). bpoxsoas menans BAHX (1968).




Cospanue Mepeor ADC u HauanbHbIM 3Tan eé paboTsl

C.M. ODeiin6eprom u I1.3. HemuposckuM. 3a
OCHOBY ObL1 MPUHST PEAKTOP Ha TETUIOBbIX Heli-
TpoHax ¢ rpacuToBLIM 3aMelnTeNieM. B kaue-
CTBE TEIUIOHOCHUTEJISi BbiOpaHa oObluHas BOAA
noa aasneHueM 100 krc/cm?, KOHCTPYKLIMOHHO-
ro Matepuana — Hepxasetoulasi ctanb X18HIT.
BuiGop npenonpenennn npuMeHeHHe obOralleH-
Horo ypaHa. bbUia np1HsTa 1ByXKOHTYpHas cxe-
Ma ADC ¢ peakToOpoM KaHal1bHOIo TUNA U Typ-
OGMHOI, NaBieHHe napa B KoTopoit 12 Kre/cM?,
TeMreparypa 260°C. DnekTpruecKas MOUIHOCTb
A3C nomxHa ObuU1a cocTaBaATh 5 Thic. KBT, TEN-
nosadg — 30 Tbic. KBT. DTH XapaKTepHCTHKH H
ObUIH peaiM30BaHbl B moctpoeHHoi ADC. On-
HaKO MepBOHaYaIbHbIE OLEHKH PH3HYECKHX Xa-
pPaKTepHCTHK MpoeKTHpyeMoi ADC He MOIIH
COXPaHMTBCSA, TaK KaK He ObL1 onpenesieH THI 1
KOHCTPYKLIMS TB3/1a, He ObLIH AICHBI TPEOOBaHHMS
K MOJTHO# 3arpy3Ke peakTopa Ha KaMIaHHIO, CH-
CTeMa peryJMpoBaHUs U MHOTHE IPYTHE TEXHHU-
YyecKHe IeTaIU TpeBOoBAIM NMOAPOOHBIX PACUETOB.

Musunueckue pacuetsl Bo3rnaeuwi M.E. Mu-
HAaILMH, NPUIUENIIHHA HA paboOTy B HHCTHTYT
nocne okoHyanuss MUD®H. Ou Bnagen 3HaHU-
SIMH METOJIOB pacyeTa peakTOpoB M 00LLIEro no-
HUMaHusi BorpocoB Ghu3ukH. Tenepb TpYIHO M0-
BEPHTb, KAKOI1 OFPOMHbIi 00bEM pacyeTHbIX pa-
00T ObLI BBIMOJIHEH [TPH CKPOMHbIX TEXHHYECKHUX
cpencTsax. Bpems 31€KTPOHHO-CYETHBIX MALLIMH
TOJIBKO HaYMHaTOCh. MeTobl pacyeToB OCBeLLEe-
Hbl B HEKOTOPBIX CTaTbsX, 1 0CTAHOBJIIOCH HA Ce-
PHH 3KCMIEPUMEHTOB, NPOENAaHHBIX B MOATBEP-
XIeHHe NPaBUIbHOCTH PACYETOB.

O6cyxaan pe3yabTaThl pacyeTOB, Mbl BUiE-
JIM He06X0AMMOCTb MPOBEPKH HX HA KPUTHYEC-
KHX cOOpKaXx ¢ COCTaBOM MaTepHaIoB, GIM3KHM
K COCTaBy MaTepuaioB NpoekTHpyemoii ASC.
B 10 Bpemsa B nabopaTopuH, pyKOBOAHUMOM
MHOI0, ObL10 0K0JI0 25 T YKcTOro rpaduTa B BHIE
NpU3MaTHYecKUX GJIOKOB ¢ NPOAOJbHBLIMH OT-
BepcTUAMU. MUcnonb3ys 31oT rpaduT, TpYOKH M3
Hepxasetoulei cranmu v nopowok U, O, npu 06o-
rauieHuH ypaHa 10 % no *¥U, mMbl cMOIJIH noa-
NOTOBHTb 3/IEMEHTbI KPUTHUYECKOIi cOOpKH. Bblna
BO3MOXHOCTb BHECTH B COOpPKY HEKOTOPOE KO-
JIMYECTBO BOIbl B TPYOKax 111 MMHTALIMHK TeN-
JIOHOCHUTENS.

Mo coBpeMEHHbBIM HOPMAaM TEXHHUYECKOM
KYJIbTYPbl KDUTHYECKHX COOPOK 3KCMEPUMEHT
roToBHACS B HeOsaronpuaTHbIX yeaosusix. Mo
pacnojoXeHuo cOOPKH M YCJIOBHSIM yIpaBie-
HHSA TIPOLIECCOM HALUW CPEUACTBA HAMOMMHAIH
yea0BHs skcnepuMeHTa GepMu ¢ nepBbIM peak-
TOPOM 1noA TpudbyHamu Yukarckoro crajinoHa

A.K. KpacwH

(u3BecTHa poTorpadus peakTopa v rpyniibl 3K-
CMepMMEHTATOPOB BOK3HM rpadpMTOBOM KNaaKH).
HecMmoTps Ha 3TO, ONBbITHI NPOLLUIKA YCNENIHO.
HenocpencreeHHoe yrpanieHUe COOPKOIH B3sUTH
Ha ce0s B.I'. lyoosckuii m I'.H. Ywakos. beuto
CeJIAaHO HECKOJIbKO KOH(Urypauui cbopok.
I'MaBHBIH pe3yNbTaT ONbITOB MOKa3a, YTo pac-
YeTbl, BbinoaHeHHble M.E. MUHaLKHBIM U ero
KOJUleraMH, 1aBajiu y10BIETBOPHTEIbHYIO CXO-
JIIMMOCTD N0 KPUTHYECKOM MAcce C IaHHbIMH 3K-
CMepMMEHTA. DTOT BbIBOA OGHANEXWI HAac.

Ha cbopkax u3yuyaiu Takxe BIHSAHHE Cl109
0XJ1aXJaloLlenl Boabl Ha KOMITIEHCHPYIOLLYIO
cnocobHocTb 6opHOro crepxHi. Pacyersl npo-
poaun J.®. 3apeuxuii no pa3paboTaHHOH UM
MeToauKe pacyeTa. OnbiThl MOATBEPAWIH NPH-
€MJIEMOCTb U1 IPOEKTA PaCuYeTHbIX 3HAYECHUH.

[Toa pykoBoacTteoM B.A. Manbix 6bL1a npo-
BeJeHa orpomMHas pabota rno co3naHuio TB3J10B.
Teopueckyto paboty B O6HuHcke B.A. Manbix
HayaJi ¢ pa3pabOTKH TEXHOJIOTHH CIIEKAHUS OK-
cuaa 6epunnus. st 3TOro OH CKOHCTPYHpOBaJ
BLICOKOTEMIIEPATYPHYIO BAKYYMHYIO Neyb U OJ1e-
CTslUe CripaBUJICH C NMPOW3BOACTBOM JeTanei
cnoxHoi popmel u3 BeO. Jlng pabot no co3na-
HUI0 TBa/1a B.A. MaJibix CKOHCTpYHpOBan ycTa-
HOBKH, MOCJTYyXXHBILIHE Jajiee Npoobpa3oM 3aBojl-
cKoro obopynoBaHus. B KopoTkuii cpok noa ero
PYKOBOACTBOM C(hopMHpPOBaJICS KO/LIEKTUB (hu-
3UKOB, TEXHOJIOTOB U KOHCTPYKTOpOB. PaboThi
HOBOTIO 0TA€ea NpHoOpenu 60bLLOKH pa3Max.

A c 6onbILMM YOOB/IETBOPEHHEM BCIIOMH-
Halo 3TOT Nepuoa paboThl U TECHOE COApYXe-
CTBO, W NMOCTOsAHHOE obwieHHe ¢ B.A. Mankbix.
B 1951—-1954 rr., koraa pa3pabatbiBaiy M Hana-
JKHBA/IMU 3aBOJACKOH BBIMYCK TB3/10B, MHE NpHU-
LIUIOCh MHOTO BCTpevaThcsl U paboTaTh C HUM.
MHoro pa3 MeHs nopaxaJjia ero CnocoOHoCTh U3
MHOXEeCTBa BAPHAHTOB TEXHOJIOTMYECKHMX TPH-
€MOB ObICTpO HaxoauTh pewatownid. [TpuBeny
Z1Ba NpUMepa.

B Hayane pa3paboTku ObL1 NpUHAT TPYOYa-
TbIA TUM TBJ1a, B KOTOPOM Ha HECYLIYIO CTallb-
HYI0 TpYOKY NMpHU Tyroi nocaake HaHM3blBaTUCh
noJible LIMAMHAPHI C 3ATMBOM MarHMeM Mexiy
YPaHOBBIM LIKWJIMHAPOM U TpYOKO#. MarHuii 3a-
JIMBaJIH B MEXTPYOHOE MPOCTPAaHCTBO MEXIy
HECYLLIeH CTalbHOM TPYOKO#i M NoKpbiTHEM. Pa-
60TOCNOCODHOCTb TBJ1A YYYLIKWNACH, A CTallb-
Hbl€ TPYOKH — BHYTPEHHSS H BHELLIHASN — CJIy-
XHIIKM MPOTHBOOCKOIOMHOMU 000JouKoi. Kak
0Ka3al0Ch, NPH TEILIOBbIX UCITBITAHHAX 00pa3-
11OB TB3J10B HCﬁJIHFOIlpHH'I'HD BEAYT CEﬁH BKpall-
JIEHUS B YPAHOBbIE LIMJTMHIPBI.




A.K. KpacuH

B.A. Manbix 115 u3baBneHHs OT BKparJie-
HHUI NpeLNoXKW 3apaHee pa3apobasiTh UWINWHA-
pbi. Tak BbIpaboTanK OTAHMYHBINA MO TEMIOPH3IU-
4eCKMM MOoKa3zaTeJisiM TBJI M3 KPYNKH cIliaBa
ypaHa ¢ 9 % MonubaeHa (11si yYMeHblUEeHHUs pac-
NyXaHUs ypaHa) C 3/IMBOM 3aCbINKH MarHueM.

Hanee. [ns neraneit T831a He0OXo0AUM ObLI
HepaspylualoLHit KOHTpob. Bo3HKMK1a, HaNpH-
Mep, 3al1aya — KaK YIOCTOBEPHTLCS B TOM, YTO
pPa3HOCTEHHOCTb Hecylled TPYOKH ANMHOM
2200 MM M BHYTPEHHHUM AHaMeTpoM 8,2 MM
(Tpybka 9x0,4 MM) HaxoaUTCS B TEXHOJIOTHYEC-
KMX npeaenax. B.A. Manbix npuayman donee
JecsiTKa METOIOB M OCTAHOBWICA HA MEXaHHYecC-
KO# MpoBepKe TPYOKHM Ha Tyro HaTAHYTO#M Npo-
BOJIOKE CO LUTHIPbKOM. KOHTponupyemas Tpyo-
Ka MPOXOAK/Ia MEXIY LIThIPbKOM U MUKPOMET-
POM, OMNKCHIBasi CNUpPa/IbHOE ABHXeHUe. MeTon
Jajl MAeaNbHbII pe3y/bTar.

BoinyckoM nepBbiX 3aBOACKUX NAPTHIA TB3-
JoB B.A. Manbix pykoBoawn nn4Ho. Kaxnbii
rOTOBbIi TBJ1 HCTIBLITHIBAIM HA TEMJIOBOM CTEH-
ne. ODLIKUPHBIA KOMIUIEKC METOIOB Hepa3pyila-
I0lllero KOHTPOJIs, NPUMEHsABLIKICA B nabopa-
TOPHUH, ObL1 MepeHeceH B 3aBOACKHE YCIOBUA.
Crporoe oTHOLIEHHE K METOAAM Hepa3pyluaio-
wero KoHTpons cebs onpapanano. Onpapaana
cebd M KOHCTpYKUHMSA TB3Ja, pa3paboTaHHas
B. A. Manbix M ero cCOTpyaHMKaMu. "

CrpouTenbHbie paboThl Ha MJIOLIAAKE W
coopyxeHue 3naHusi ADC HayaJlocb yXe B
1951 r. 3n1aHHe CTPOHNH OAHOBPEMEHHO C CO-
31aHHEM TEXHUYECKOro M paboyero npoekra
A9C, 4yTO 3HAYMTEIBHO COKPAaTHUJIO CPOKH Bbl-
noJiHeHUs paboThbl B LIENIOM, HO noTpedoBano
OrpOMHBIX YCHUITHH.

KOHCTpYKLHIO peakTopa U KOMIMOHOBKY
A3C B 31aHWHU pa3pabaTbiBald B KO/UIEKTHBE,
pykoBoauMoM H.A. Jlonnexanem. IMaMsTHbI
MHOrOYHUC/IEHHBIE HCMBITAHHUS OTAE/IBHbIX KOH-
CTPYKUHOHHBIX 3JIEMEHTOB peakTopa, TpakTa
pabo4yMXx KaHAI0B H MPUHUHKMNOB paboThl HEKO-
TopbIX cHcTeM ADC.

[Mpuseny npumep. Kaxablit paboumii KaHan
peakTopa MHAMBUAYaAbHO CHabXaicsi TETUIOHO-
cuteneM. B cayyae paspbiBa Kakoi-i1ubo ero
TPYOKH (LIEeHTpalbHas W YeThbipe TB3J1a) Heobxo-
AuMo 6110 NPeaOTBPaTHTL CBOOOAHDBIH BbIXOI
BObl B KJIanKy peaktopa. /Lis 3T0ro B Tpakre
KXKI0ro KaHala MMeJicsl oOpaTHbIH KianaH u
0TCeKa olee ycTpoicTBo. ONHAKO 11PU OTCeYKe
NOBpPeXAeHHOIo KaHala HY>XXHO ObL10 NpoaoJ-
X4Tb ChEM TeIUIa C TBIJIOB KaHIA. YCTpoicTBO
TPakT KaHajla MHOTOKPaTHO 00CYyXaa10Ch, TaK

Cospanue [epeon ASC u HavaneHblM 3Tan eé paboTtbl

Kak He ObL1O YBEPEHHOCTH B HaleXHoOii paboTe
KOHTPOJIBHBIX M 3aUIMTHBIX YCTPOiicTB. Hanex-
HOCTb TPaKTa KaHasia Obl1a 3Ha4YHUTEIBHO MOBbI-
LIeHa 3a cyeT npeanoxeHHoi A. H. ['puropssiH-
LEM KOHCTPYKLIMM OTCEKAKOULIEr0 YCTPOHCTBa.
OO6pa3subl Obl1M pa3paboTaHbl U UCMBITAHLI.
B xone 3kcruyataunu AIC oTcekarolluee ycT-
poiicTBO cedst onpasaano.

Boicokuii TBOpueckuii BKJIal B cO3l1aHHe
KOHCTPYKUKMU ADC, NOMMMO IIaBHOTO KOHCT-
pykTopa, BHecad U.A. EMenbsHos, T1.U. Ane-
weHkoB, A.I'. ®uaunnos, I'.J1. KHsa3eBa,
J1.H. JlynuHna, b.B. ®@aopuHckuii. ASC Oblna
NOCTPOEHA B CXKaTble CPOKH. bonbluas 3acayra
B 3TOM npuHaanexana .M. OBeYkKHHY H
H.T. TabyneBuuy.

IMoarorosky k nycky A3C Hayanu B Hayae
1954 r. B paboTte nyckoBOH KOMMCCHHM aKTHBHO
yuactBoBai1 M. B. Kypuartos. fl v b. I'. [lyboBckuii
ObL1M NpH NYCKOBBIX paboTax raBHbIMH IEXYP-
HbIMH pu3nKamu. K 310t Xxe paboTe rotoBuics
H.T'. Mopo3oB, HO OH ObLT H30paH PYKOBOIMTE-
JleM napTuifHoi opraHu3auun OGHUHCKA U He
cMor paboTaTh B CMEHax.

Muccus rnaBHoro aexypHoro u3Mka rnpu
nycke ADC oTBeTCTBEHHasi — B YCKOBO# nepu-
o Bce paGotbl B 31aHUU ADC BeJIM TONBLKO ¢
paspeteHus 3toro avua. f ¢ b.I'. Jlybosckum
NeJIWN KPYIJIOCYTO4HYIO CMeHY, H 3Ta pabota
JUTWNACDH LLECTh MECALIEB, HAYaBLLIKCh A0 ITycKa
M OKOHYMBILUHKCH Nnocie Beixoaa ADC Ha ycToit-
YMBbIIi peXXUM IKCIUTyaTauMH. Kaxnoe Bockpe-
CeHbe KTO-HUOYIAb Hac noameHs1 (paboThl Mo
MYCKY MPUOCTaHABIUBAIKCH), H MOCNE CHA Mbl
MEHSUIMCh CMEHAMH.

H.B. KypuartoB, yyacTBys B MYCKOBbIX pa-
6otax, 1an MHOrO Moae3HbIX peKOMEHAAUMi H
COBETOB, KOTOPBIMH Mbl CTPOTO PYKOBOJACTBOBA-
Juck. Ha A9C k 3ToMy BpeMeHH C(hOpMHUPOBaI-
Cs IKCIUTyaTaLlMOHHBIH Ko/eKTHB. HauyanbHu-
koM ADC ob1 H.A. Hukonaes, rinaBHbBIM HHXe-
HepoM — A.H. 'puropbsiHl, HaYa1bHUKAMMU
cmeH — I'.H. Yakos, H.B. 3BoHoB, b.b. bary-
pos, KO.B. ApxaHre/bCcKHH.

B cMeHax ObL10 MHOTO MOJIOIBIX HHXXEHE-
POB, KOTODBIE 3[1€Ch € Ha CTAHLIMHM MTPOXOAWIH
CMeLHalbHYIO NMOATOTOBKY Ha pabo4yMX MecTax.
Y4yWIKCh BCE, TAKOM MEKTPOCTAHLIMHM eLlle HUr-
Ie He ObL10 K «CTAXXMPOBKa» MPOXUCXOAMIA Y ca-
mMux cebs. [lyck npouten otanuHo! B coobuue-
Huu TACC ot | vions 1954 r. roboprnoch: «27
HIOHH 1954 r. aToMHas 31eKTpOCTaHUMA Dbula
NyLIEHA B 3KCIU1yaTaLHIO K Ja/1a 1IeKTPUYECKHIH
TOK JL/15l NPOMBILLIEHHOCTH U CEJIbCKOTO X035 -




Mpepucnosue: K nctopum cospanua MNepson B mupe A3C

CTBa MpUeXallux pailoHoB». ADC saBUIaChH
NepBoi B MUPeE, OHA OTKPbLIA HOBYIO 3pY B 3HEp-
reTHKe — 3py SIEPHOI IHEPTETUKH.

[TepBass A9C BCTynH/Ia B 3KCILUTYaTaALIHIO.
B HayanbHbIe MecALbl paboThl TOBOAWIH OT/EIb-
Hbl€ arperatbl H CHCTEMbI, NOAPOOHO H3y4alH
(U3MYeCKHe XapaKTEPUCTHKH peaKTopa, TeIo-
BOH peXuM 000py10BaHHA U BCei CTAHLIMH, 10-
pabaTbiBajIH M HCIIPABJISUIH YCTPOKCTBA, B KOTO-
pPbIX BBIABWIKMCH HenoueThl. B okTsabpe 1954 r.
nepsass ADC ObL1a BbiBeIEHA Ha MOJHYIO NMpo-
€KTHYIO0 MOLLIHOCTb.

OT 3CKH3HOr0 NPOEKTa 10 S3HEPreTHYECKO-
ro nycka ADC npouuio HeMHOrMM bosee Tpex
net. Hago npu3Harts, 4TO TENepb, NOCIe MHOTHUX
JIET XHU3HHU U paboThl, s cKa3an Obl, YTO LIS Ta-
Koro obbema pabot Tpedyercsa 6—7 sier.

YTo Xe No3BoNIKIO y4aCTHUKAM pa3paboT-
KM M nycka neppoit ADC BbINOJHHTb 3Ty pabo-
Ty 3a TaKO#H KOpoTKHX cpoK? lyMalo, Takue Oa1a-
rONMpHUATHBIE MPUYHHBI MOXHO BUAETD B ClIEdy-
IOLLIEM:

— oOLIMI BbICOKHIT YDOBEHDb HAYKH U TeX-
HHMKH, JOCTUTHYTHIH B CTpaHe K Havay 50-x ro-
10B;

— OrpOMHO€E BHHMaHHe, KOTOPOE YIEJIS10Ch
3TO# paboTe CO CTOPOHbI NAPTUHHBIX U rocyaap-
CTBEHHBIX OPraHoB;

— JIMYHOE BHUMAHHUE K 3TOH paboTe BblLOa-
IOLLMXCS YYEHBIX H OPraHM3aTopoB COBETCKOM
Hayku U.B. Kypuarosa, A.Il. 3aBeHsAruHa,
E.I1. CnaBckoro, B.A. Manbiwesa, b.C. Ilo-
30HAKOBA;

— BbICOKHMH YpOBEHb [1IATPHOTH3MA, OTBET-
CTBEHHOCTH M SHTY3Ma3Ma BCEX YYACTHUKOB pa-
6OTbI, X TaTaHT, BIyM4YMBOCTb U HACTOHMYHBOCTb
B JOCTHXCEHHH LIEJTH.

Jymato, nocne 25 jnet ycnewHoit pabotsl
nepBoit ADC Mbl, YYaCTHHKH ee pa3paboTKH H
MycKa, BIpaBe CKa3aThb, YTO YCIELIHO BhIMOJHH-
JIH KaXOblif Ha CBOEM MECTE CBOM JOJT U CBOM
00513aHHOCTH, paboTaIM APYXKHO M 10 KOHLIA MOo-
MOT&IM IPYT APYry, CYMTasi CBOEH rJ1aBHOM lie-
JIbIO BbIMIOJMIHMTD 3a1a4y. YcnelHblii nyck nep-
Boi AJC, ee Oe3aBapuiiHas paboTa npociaaBuiIn
OTe4YeCTBEHHYIO HayKy M TeXHUKY. [1pumep nep-
Boit ADC nokasan pealbHOCTb HCNOJb30BaHHA
aTOMHO# SHEPrHU B MUPHBIX LIE/ISIX, JOCTYTIHOCTD
NMPUMEHEHHA SIEPHBIX NpeBpallleHU i 11 reHe-
palMHH SHEPTrHU B TEXHUUECKUX MacllTabax.

C camoro Hauyana 3KcCnjyataluH nepBoid
AJC Ha Hel WHPOKO Pa3BEPHYJIUCH IKCNEPU-

HO.B. ®@ponos
MeHTaNbHble paboThi. [IpakTHYEeCKOE 3HaYEHHE
LU JabHEH1IEro pa3BUTHSA AAEPHOMR IHEPreTH-
KM HMEJH pe3yibTaTbl 3KCNIEPUMEHTANbHbIX pa-
00T No OCBOEHHIO KUIIEHHUSA U Meperpesa napa s
pabouMX KaHaiax peakTopa.

I1pu napauienbHoit paborte 60/1bLIOrO YHC-
J1a paboYHUX KAHAJIOB U KMIIEHWH B HMX BO/lbl
HMeETCS BEPOATHOCTD MOJYYMTh ONACHbBIE MyJlb-
CallMM pacxoJa TEMUIOHOCHTEISA, YTO MOXET NpH-
BECTH K nepexory kaHana. MccneaoBaHus rua-
POIMHAMHKKH napaiienbHo paboralomnx obo-
rpeBaeMbIX NEKTPHUYECKMM TOKOM TPYOOK C KH-
NsLeid BOAOH MO3BOJMIAM HalWTH NpPHEMIEMOE
pelUeHHe Ui nepeBoaa pabounx KaHal10B B KH-
NAKA pexuM. TakuM pellieHHeM siBUIach No-
CTAaHOBKA JONOJHMUTENbHBIX 111ai10 Ha BXONHOM
y4yacTke TpyOoK ¢ TB3naMu. YcneuHo 6bl1 uc-
c/leloBaH neperpes napa, 4 Ha BCTPOEHHOI B
peaxkTop netie, coepxalieil icnapuTebHbie U
neperpeBare/ibHble KaHabl, ObUTH 0TpaboTaHbI
MYCKOBBIE PEXHMBI.

B 1958 r. 1 noknaabiBan 06 onbiTe 3KCIUTya-
Tauuu nepoi A9C u pabote KaHAJTBLHOIO peak-
TOpa B pEXXKMME KHITEHMSA BOIbI B KAHAIaX Ha BTO-
poii MexnyHapoaHoi koHpepeHuud OOH no
MHPHOMY HCMOJIL30BAHHIO aTOMHOH JHEPTHU B
XKenese. Joknan u nocnenymoiee obcyxaeHue
3KCMEPUMEHTOB IO KHIMEHHIO BBI3BAIH OOJIbLLIOI
HHTEpeC y4acTHUKOB KoHpepeHUHUH. [IpakTu-
4YecKoe OCBOEHHE PEXMMOB KHMIIEHHUs H Neperpe-
Ba I1apa B KAHA/1ax Ja/10 OCHOBAHWE UCNOJIL30BATD
3TOT NpPHEM M NMOCIEAYIOLEro pa3BUTHA Ka-
Ha/IbHbIX PEAKTOPOB, NMOCTPOEHHbIX Ha benosip-
ckoit ADC uM. U.B. KypuaroBa, a Takxe B peak-
Tope JleHuHrpaackoit ADC um. B.H. JleHnHa.

PonuHa BbICOKO OLICHWIA TPy co3aaTteiei
nepsoii ASC. bosbllas rpynmna y4acTHHKOB 3TOH
paboThl ObUIa HarpaxaeHa opaeHaMH M Meaais-
M. JI.H. BroxuHueB 6bL1 yaoctoeH 3BaHus [e-
posi Counanuctvyeckoro Tpyna, A HarpaxiaeH
opaeHoM JlennHa. B 1957 r. 1.U. broxuHuesy,
H.A. Jomnexanio, MHe u B.A. Manbix 6bL1a rnpu-
cyxaeHa JleHMHCcKas NpeMus.

Bosbloi TeXHMYECKHit ONbIT, NpUobpe-
TeHHbIH Ha OCHOBE 3KCIUTyaTaluu nepBoid ADC,
M IUMPOKHUH IKCIEPUMEHTANIbHbIA MaTepuan,
NMoJyYeHHbIi B 00/bILIOM nepeyHe paboT, nociy-
XWIHY (GYyHAAMEHTOM U1 AalibHeHLIero pa3Bu-
TUA AaepHOi sHepreTUkH. Nepsas ADC Hase-
KH OCTaHETCH B UCTOPUH HAyKH Kak O1aropoa-
Has Bexa B CTPEMJICHHMH UesloBevecTBa K Gnaro-
MOJYMMIO M 11POLIBETAHHIO.

Onybauxkogano: «AToMHast 3Heprusi». 1994 r. Tom 76, Boin. 4. C. 358-362.




A.H. bnoxuHuyes MNepsasn atomHasn

KoMMeHTapuH cocTaBUTEIEH

D Cratbsa noaroronneHa A.K. KpacuHbiM Kk 25-netuio A9C.

2 Peup uaet o paborax, npeaycMotpeHHbix INoctaHoieHueMm CosmuHa CCCP ot 6 anpens 1948 r.
No 1127-402cc «O nnaHe cneuHanbHBIX HAYYHO-HCCIe10BaTebCKUX paboT Ha 1948 r.» B riaH GbUH BKIIO-
YeHHI MpeaBapUTeNbHBIE MPOPabOTKH HECKOJBKHX THIIOB SHEPreTHYECKHX PEAKTOPOB.

3mech ¥ Janee aBTOp, YIIOMHHasA «uHcmumym ¢ ObHuncke», «OOHUHCKUl uncmumym» , uMeeT B BuIy JlaGo-
patopuio «B» MBJ]1 CCCP, ¢ 1960 r. — ®u3uKo-3HepreTHYeCKHI HHCTHTYT.

9 Han koHcTpyKuUKeit TB31a s peakTopa ADC paboTano HeCKO/IbKO OpraH13aLiMii, B ToM ykcie u JIN-
[TAH. Yxe Ha cCTeHIOBBIX HCMIBITAHUAX ObLIa MOATBEPXKIEHA HENPUIOAHOCTb CO3JaHHBIX UMH 3JIEMEHTOB.
B.A. Manpix npakTH4ecKH Mo co6cTBEHHOM HHHMLIMATHBE B3SUICA 3a pelleHHe 3Toi npobieMnl 1 GecTsLue ¢
He# cripaBuica. 3To OB YHMKANbHBINA 0 CBOMM TBOPYECKMM CMOCOOHOCTAM Y4eHbIH.




M3 ncropum Meperoi ASC

M.E. MuHawmH

U3 UCTOPUU NEPBOU AIC"

M.E. MUHALLUH

27 uioHs 1994 r. ucnonusiercs 40 net co aHs
BBeJIeHHUs B CTpoii neiicTByoiimx [lepsoit aTom-
HOM 2/IEKTPOCTAHLIMHU, NOCTPOeHHOH B OOHUH-
cke. CaM dakT nmycka npuBiIeK BHUMaHHUE U UH-
Tepec J1ioei pa3HbIX npodeccHii U cnelnaTbHO-
cTeit Bo BceM Mupe. B TeueHHe nepBbIX ABYX-TPEX
JIET IKCIUIyaTallMM ee NOCETINI0 GONbLLIOE YHCIO
Y4Y€HbIX H MHHXEHEPOB, 001eCTBEHHbLIX H MOJIH-
THYECKMX JCATENIEH, WICHOB MPaBUTENbLCTB pa3-
HBIX CTpaH. MHOrMe U3 HUX OCTaBWJIM aBTOrpa-
(s, GnaronapcTBeHHBIE M BOCTOPXEHHBIE OT3bI-
Bbl B KHMI€ MOYETHBIX NNOCETUTEIEH. ITO CBUIE-
TeJbCTBYET O TOM, YTO BHUMaHMe J1ofeil Nnpu-
BJIEKJ10 CODbITHE, KOTOPOE C/TIYYaeTCsi B MCTODHH
TOJBKO OJHAXIbl H MOXET UMETb BAXHOE 3Ha-
yeHHMe 114 Oamxaiilero Oyaylero 3KOHOMHKH.

CosnaHue neppoit ADC 9BWI0Ch NEMOHCT-
pauMeii MMPHOTO HCMOJIb30BAaHUS OTKPLITOTO
nepea BTOpoil MUpPOBO#i BOiHO# B ['epMaHuuU
HOBOIO HCTOYHHMKA 3HEPTHH, CNIOCOOHOTO 0bec-
NEeYMTh HYXKbl YEJIOBEYECTBA B 3HEPTHH Ha OJK-
JKallline COTHHU JIeT.

Havano pa3septbiBaHMs paboT nmo ocpoe-

nenus saaep ypaHa B CCCP oTHocHTCS Takxke K
npeaBoeHHoOMYy BpeMeHH — B 1940 roay
A.B. 3eabnosuy ¥ 10.b. XapHUTOH TeOpeTHUYECKH
MOKA3aJIi BO3MOXHOCTb OCYLLECTBACHHUSA LEMHON
peakuuu aeacHuda, a U.A. [lomepaHuyk u
H.H. I'ypesny cosnanu teopuio aMdxpysuu U 3a-
MELIEHHA HEHTPOHOB B rpadmTe.? B cBsA3M C Ha-
YaJIOM BOMHBI pa3BMTHE 3THX KCCIIEN0BATEIBCKHUX
pabot B CCCP 6bU10 NOYTH NpeKpalleHo, H OHH
BO300HOBHWJIMCH NWLIb B 1943 r. noa pykosoa-
creoM M.B. Kypuarosa [, 2].

AtomHas npobaema B CCCP crana cum-
TaThCs NEPBOOYEPEIHOM 3a1a4eid obLuerocynap-
CTBEHHOTO 3HaYeHHUA CO BTOPOi MOJOBHHBI CEH-
TA6pA 1945 r., yTO, OYEBHAHO, OBLIO BBI3BAHO
thakTaMM B3pbiBa aTOMHbIX 60M6 Hax XHpoOCH-
Moit v Haracaku B aBrycte 1945 r. Torna B cTpa-
He ObL1 CO31aH NpaBUTENbCTBEHHBIM Cneunaib-
HbIH KOMUTET U TeXHHUUYECKHF COBET.

OCHOBHas po/ib B LIMPOKOM pa3BepThiBa-
HHWH Bcex paboT Mo OCBOEHHUIO aTOMHOI SHEPTHH,
00y4eHHI0 U MOATOTOBKE KaJpPOB 1Sl AaTOMHOM
MPOMBILLIEHHOCTH NMPUHALIEXHUT TeXHHYECKO-

HHUIO CNIOCOOOB MOJYYEHHMSA IHEPTHH 3a CUET Ae- MY COBETY, BO3rjaBidBUIEMYCA BHa4auae

Munawun Muxaun Ezoposuy (1921—1995), nHxeHep-dbu3nk u teriodpusuk, 10KTop Tex. Hayk (1984), npo-
deccop (1988). OxoHumn M3H (1951).

B 1951—1995 rr. pa6oras 8 @3U B O6HHHCKe (¢ 1955 r. — 3aB. n1abopaTtopueid, B 1964—1989 rr. — Hauanb-
HHK OTaEa).

HccnenoBaHus B obnactv GU3MKH M TeMoDU3UKH PEAKTOPOB Ha TEILIOBbIX HEHTPOHAX. Y4yacTBoBal B
CO3JaHHH, mycKe H ocBoeHHH [lepBoii B Mupe ADC, NpoeKTUPOBAHHH IHEPreTHYECKUX ycTaHOBOK benosp-
ckoit ADC, pa3paboTke, NycKe H OCBOEHHH PeaKTOPHbIX YCTaHOBOK L1 bunndunckoiit AT3L, B pa3pabort-
K€ M COBEPLUEHCTBOBAHUH METOJOB HEHTPOHHO-(DH3UYECKHX, TEMJIOBRIX H NPOMHOCTHBIX PaCUETOB PEaKTo-
POB M peakTopHOro o6opynoBaHus, B HCCIEAOBAHHMAX HecTalMOHapHbIX npoueccoB. B lNocynapcTBeHHOM
KOMMCCHH MO NPUEMKE B IKCILIYaTaLIMIO Kaxaoro 3Heprodnoka bunubunckoii AT3L1 npencrasasn lNocko-
MUTET O UCMNOJIb30BAHHIO ATOMHON 3HEPIUM M OCYLIECTBAAN HaydyHoe pykooactso (1972—1975).
M.E. MHHALWIKUH ONHHM H3 NEpBbIX HaYan H3y4aTb HeTopHio TepsBoid ADC Ha ypoBHE HCCe0BAHHUS apXH-
BHBIX IOKYMEHTOB.

Opaena: Jlennna (1984), Tpyaosoro KpacHoro 3Hamenu (1956), Oktsibpbekoit Pesosounu (1976). lNo-
cynapcteeHHas npemust CCCP (1970). Mpemus Coseta Munucrpos CCCP (1954). 3on0rwie (1970, 1975) 1
epebpanas (1964) meaanu BAHX CCCP. 3acayxeHHblii edreib HAYKH U TeXHHKH PD (1994).




M.E. MuHawmH

b.Jl. BanuukoBbiM. B cocTaB coBeTa BXOOM/IH
WU.B. Kypuartos, A.WU. Anuxanos, I1.J1. Kanuua,
M.T. INepByxuH* u ap.

Ham npencraBuioch BO3MOXHbBIM O3HAKO-
MHTbcA ¢ 00beMUcThIMU 3anucsaMH b.C. [lo-
30HAKOBA, KOTOpLIA paboTan B cekpetapHare
TexHuyeckoro coeta. M3 3Tux 3anuceii cne-
IYET, YTO Hapsay ¢ pa3paboTKaMH KOHCTPYKLIHH
PEaKTOpOB 1 NPOM3BOACTBA TUTYTOHUS C CAMO-
0 Hayana M3y4aluch TAKXKe KOHCTPYKLMH 3HEP-
TETHYECKMX PEaKTOPOB Pa3M4YHOro Ha3Haye-
HHA, B TOM YMcie U daHTacTHYeCKOro. B aTux
MOMCKOBbIX pa3paboTKax, OTHOCAIUMXCA K 1946-
1948 rr., paccMaTpHBaIUCh paIMUHbIE BADHAH-
Thbl pEAKTOPOB Ha TEILIOBLIX HEHTPOHAX: rpagu-
ToBbi€ ¢ ra3oBbiM (He, CO,) v BoasHbIM TemI0-
HOCHTE/ISIMH, C BOIO# B Ka4eCTBE 3aMe U TES
M TennoHocuTenss — BapuaHTel MHcTHTYTA
aToMHo# 3Hepruu (UAD), TaxenoBoaHble —
BapMaHThl MHCTHTYTA TEOpeTUYECKOIi U 3KCTe-
pHMeHTaIbHOM u3uku (MTIDP). Ha ocHoBe
apXMBHbIX MaTEPHAJIOB MOXHO CIEJaTh 3aKJII0-
YeHHe, YTO HeMHOro no3xe (1949 r.) nogsBHWIHCH
BapyHaHThl @OU> — npoeKTH peakTOpOB C XHIl-
KOMeTa/UTMYeCKUMHU TerioHocuTensiMu (Na, K,
Na-K uap.),ac 1949 r. — u OBICTPBIX C XHIKO-
METAUTHYECKMM TETUIOHOCHTEIEM, 001a1aI0LLIHX
CBOHCTBOM BbICOKOIO BOCIIPOM3BOACTBA Ne/fA-
LLIUXCS U3OTOMNOB IUTYTOHMS.

90cHoBHOI 3a60T0# TexHHYEeCKOro coBe-
Ta B 1945 r. ObU1 NOMCK NyTei peleHus npodaemM
c031aHHA aTOMHOro opyxus. Ho Torna Bo3Hu-
K4ET BOIPOC: MOYeMY Ha CTO/1b paHHeH CTaAHH
yXe BO3HMKNA npobieMa CO31aHUs 3HEPreTH-
yecKuX peaktopoB? OTBET Ha 3TOT BOIMPOC MOX-
HO HaMTH B TeX Xe 3anucsax. B peayabrare Boii-
Hbl 1941-1945 rr. MOLLHOCTb BCEX AEACTBYIOLLIMX
anekTpoctaHuuiit CCCP 6bLna paBHa BCero JiMilib
10,3-10% k Bt. YronbHas ToruiMBHas 6a3a B eBpo-
nekckoi yactu CCCP 6bu1a WM pa3pylleHa,
wiu paborana ¢ nepe6GosiMH U3-3a U3HOLLIEHHO-
cTH 00opynoBaHHs, HeTAHbBIE H ra30BbIE MEC-
TOPOXAEHHA ellie He ObLTH OCBOEHBI WJIH HE Of-
peneneHbl. be3 3HepreTHKU HeJb3si BOCCTaHO-
BUTb pa3pylieHHbI€ BOWHOH HH MPOMBILLJIEH-
HOCTb, HH CeJIbCKOE X035HCTBO. YroJib 4acTHY-
HO 3aBo3WicA U3 [ToNbllK, HO 3TO HE MOIJIO CY-
LLIECTBEHHO PellWTh TOMJWBHYIO npobiemy.
Hano oTMeTUTB, 4TO M0 COCTOSIHHIO Ha KOHELl
BOWHbI A00bI4a YIJis1 BO BCeM MMpe ObL1a HebOJ1b-
WOH — MOXHO ObUIO HACUMTATb BCETO JIMLIbL

M3 uctopum MNepeon AIC
10-15 cTpaH, 106bIYa YIS B KAXKI0M H3 KOTOPBIX
npesbiana | MaH . B CCCP yactiyHoe pellie-
HHe npobaeMbl HALWIK HA MYTH JOPOroCTOosLLE-
ro oCcBOcHHA ruapopecypcoB JIHenpa u Bosru,
4YTO KPpOME JOPOroBH3HbI OTPHLIATE/ILHO CKa3a-
JIOCh Ha CEeJIbCKOM XO34MCTBE U 100bIYE PLIOLI.

IMpuMeHeHHE peaKTOPOB CYJIUIO YHHKAIb-
HbI€ TEXHUKO-IKOHOMHYECKHE MPeUMYILLIECTBa:
pelueHHUe npobaeMbl TPAHCIOPTHPOBKHU TOIUTH-
Ba (YTO CO31aBa/I0 HE3aBUCHMOCTh MECTa pacro-
noxeHusi ADC Ha TepPUTOPHH CTpaHbl), KOM-
NakTHOCTh 060pyAOBaHMS, a OTCIONA BO3MOX-
HOCTb CO3laHHUSA IHEPreTHYECKHUX YCTAaHOBOK
60NbLIOH 31eKTPUYECKOH eAMHUYHOM MOILIHO-
CTH (YX€e pacCMaTpUBaIMCh 6JIOKHM MOLLLHOCTBIO
1o 2 miiH KBT), Majnioe unciio ob6cayxuBalowero
nepcoHaia, OTCYTCTBUE MOTPEOHOCTH B KHCJIO-
pone”, BO3MOXHOCTb HapaBOTKH BTOPHYHOIO
TOILIHBA MPH pereHepauuu, NpUMeHEHUs pa-
OHOAKTHUBHBIX MPOAYKTOB J€IEeHHUS IS pa3iny-
HbIX HAPOIHOXO35MCTBEHHBIX LieNE.

B To BpeMsl cUMTAIOCH, YTO CTOMMOCTD YC-
TAHOBJIEHHOTO KWJIOBAaTTa OyleT HUXe, YeM s
YIOJBHBIX TETUIOBBIX CTAHUMA. DTOT NOCAeAHHIA
BbIBOJ OBUT PE3YJILTATOM HENOCTATOYHOIO HHXe-
HEPHO-KOHCTPYKTOPCKOTO 00beMa BBINOIHEH-
HbIX pa3paboToK, 0COOGEHHO B YaCTH OLIEHOK CTO-
MMOCTH XMMHYECKOI nepepaboTku oTpaboras-
LIEr0 TOIUIMBA, 3aXOPOHEHHUSI PAIMOAKTHBHBIX
OTXOMIOB, a TAKXKe HeI0CTaTOYHO# nMpopaboTKH
6e30MacHOM 3KCIUTyaTalMK U NPeoTBpalleHUs
pacnpocTpaHeHHs palMOaKTUBHOCTH. DTH Npo-
6JIeMBbI CYUTATHCH JIETKOpA3peLLIMMbIMHU, H NO3TO-
MY B apXMBHBIX MaTepHalax MOXHO BCTPETHTD
TaKMe MpeUIOKEHHS, KaK CTPOUTENILCTBO TOJILKO
ATOMHBIX JIEKTPOCTaHLIMHA.

KpoMe Toro, U3 apXMBHBIX 3anUceil MOX-
HO cleNlaTb BbIBOI, 4YTO MO KpaiHEeH Mepe n0
1948 r. (na u nosxe 10 1954 r.) ypaH, ocobeHHO
oborauieHHbli 2°U, 6bU1 1e(MUATHBIM NPOAYK-
TOM. BepoATHO, Mo 3TOi NpUYHHE MPUMEHEHHE
BOIO-BOAAHBIX peakTopoB (BB3P) oTknanpiBa-
Jloch Ha Oyayluee, TOJAbKO MOC/e MycKa NnepBoi
A3C or U.B. KypyaTtoBa MOXHO 6BL10 YCIIbI-
waTtb 00CYXIEHHE pa3IMUYHBIX MPaKTHYECKHX
npobsiem 3THX peaktopoB 1is ADC. Bmecre ¢
3THM HaJ0 OTMETHUTD, YTO MPOU3BOACTBO TXKE-
JIOi BoAbl B TPeOYIOUIHMXCA KOJMYeCTBax s
MOLIHBIX peakTopoB B 1946-1948 rr. Tonbko pas-
BEPTbIBATOCH, HO OHO CY/IMJIO OCYLLECTB/IeHHE
JHepPreTHYECKHUX pPeakKTOpoB Ha NMPUPOIHOM

' IT0 ABMIIOCH OHOM M3 IIaBHBIX NPeANOChU10K I PeKTUBHOTO NPUMEHEHUSA PEAKTOPOB 15 NOABOAHBIX
no010k. (31ech ¥ 1anee B NOACTPOYHMKE NpUuMedaHus asropa — Cocm.)




M3 uctopuu Mepeoin ASC

M.E. MuHawmH

(HeoboralilleHHOM) YpaHe U BOBJICYEHHE B TOM-
JIMBHBIH LIMKJI TOpHSA WA npou3BoacTsa **U.
Pa3BUTHE TSAXKENOBOOAHOrO HaNpaBIEHUS BO3-
raapasuiock A.H. AnmxaHoBBIM, rpapMTOBOIO —
H.B. KypuatoBbiM. U1.B. KypuaToB cuutan 14-
JKeJIOBOIHDIE PEAKTOPHI JOPOTOCTOALLIMMH, H Ha
3TOii NMOYBE BO3HUKAIH ropsiuMe cropsl. OnHa-
KO CYJSl O TOMY, KAKUMH OBLICTPBIMH TEMIIAMH
C BJIOXKEHHEM 3HAYMTEbHBIX U1 TOCYaapcTBa
CPEICTB HalaxXuBaloch npoussoactso D,O u
CTPOMWJIMCh [1Ba NEPBLIX TSXKEJIOBONHBIX PEaKTO-
pa, a TaKkKe Ha ocHoBe BbicKasbiBaHusA HU.B. Kyp-
yaToBa (IpuMepHO B 1955 r.) MOXHO CYHMTaTh,
4TO B TO BpeMsi ObL1a OTKpLITA IIMPOKas opora
IUISA MCCIeOBAHU BCEX HaNpaBIeHHUA.

O temnax pa3paGoTOK MHOTOYHMCIEHHBIX
npo6JieM, CBA3aHHBIX C HAYIbHBIM OCBOSHHEM
MoJIydeHUs] aTOMHOM 3HEPIMH, MOXHO CYIHTb
10 TOMY, 4YTO K siHBapio 1946 r. 66110 OCBOEHO
NnoJiyyeHHWe MeTAUTHYECKOTO YpaHa, K OKTAGpIO
1946 r. npOMBILLIEHHOCTbIO ObUTH BbLAAHBI NEP-
BbI€ MapTUH peaKTOPHOro (4YMcToro) rpagura.
JleroM 1945 r. 6bL1 caenaH NPOEKT 30aHUA AN
coopyxeHus nepsoro peaktopa (®-1) B HAD,
a B MioHe 1946 r. oHo 6bL10 rotoBo. K aTomy xe
BpeMeHHM ObLI0 OCBOEHO NMPOH3BOACTBO OJI0YKOB-
TB3J10B. 3TOT peakTop ObLT NMOCTPOEH M JOCTUT
KPMTHYECKOTO cocToAHMA 25.12.1946.

OOoHUM U3 pe3ynbTaTOB 3TOM Ype3Bblya-
HO aKTHBHOI 1eATeJIbHOCTH ObLIO CTPOHUTENb-
CTBO U BBeleHHe B 1948 r. B cTpoii neiicTBylo-
LIMX MEPBOro MPOMbILLIEHHOro (IS MPOU3-
BOJACTBA IUTYTOHHMA) YpaH-IrpaMTOBOTO peak-
TOpa C UCITOJIB30BAaHHEM B KAYECTBE TETLIOHO-
CHUTENA HU3KOTEMIIEPATYPHOM BOIbI. 3TOT MO-
MEHT MCTOPHH MOXHO CYMTATh 3aBEpLUCHHEM
NnepBoOro 3tana peakropoctpoeHus. [lepsas
oTe4yecTBEHHas aToMHas 6oMba ObL1a ucrbITa-
Ha 29.08.1949.

M3 coXpaHMBIINXCHA apXMBHBIX HOKYMEH-
TOB MOXHO ClIeJIaTh BbIBO, YTO Mapa/UIENIbHO C
pa3paboTKaMH IUTYyTOHHEBLIX PEAKTOPOB MPOBO-
JHIHCh MHOTOYMCIIEHHBIE UCC/IEIOBAHUS H M0-
WCKOBbI€ paboTHhI 111 CO31aHHA SHEPreTHYECKUX
peaktopoB. Tak, B UAD 1 HU W xummalue ycu-
JIEHHO pa3BMBAIMCh MCCJIEIOBAHMA 10 ypaH-BO-
norpadpuToBsiM peaktopaMm, B UTO® (Ttoraa
TTJI) — TaxenoBoaHbIM peakTopaM, MHCTHTY-
Te (PHU3HYECKHX NMpobieM — peakTopaM C raso-
BbIM TerioHocuTeneM, B ®DHU (Torna Jlabopa-
TOpHUH «B») — peakTopaM € XHAKOMETATNYEC-
KHUM TETUIQHOCHUTEIEM.

B koHue 40-x ronoB pa3zpabaTbiBaIMCh MU
Ipyrue TURbl SHEPIETUUECKHX PEAKTOPOB. YXKE K

1950 r. NOCTYNHIH MPELTOKEHHS O CTPOHTENb-
CTBE TPEX OMBbITHBIX PEAKTOPOB: peaKTopa Mo
Ha3BaHueM LI (B apyrux nokymenrax LT, yto
03Ha4yaJi0 peakTop ypaH-rpaUTOBLIH 1LApPOO0-
Pa3HOi KOHCTPYKLIMH C ra30BbIM TEIUIOHOCHTE-
JieM, TOuHee ¢ rejimeM), peakropa JI — ypaH-6e-
pwuineBoro ¢ He-ternoHocurenem (oba reruio-
BO# MouHocTbio o 10 MBT)” u peakropa AM
— ypaH-rpaMTOBOrO C BOASHBIM TETUIOHOCHTE-
JieM Teru1oBoi MolHocTbio 30 MBT. Bekope no-
SIBWIOCH NpeUIoXeHHe O 3aMeHe peakTopa JI Ha
BT — ypaH-0epiwuiHeBblii ¢ XHIKOMETLIHYEC-
KHM TEIUIOHOCHUTEJIEM.

B Hayane maprta 1950 r. (05.03.1950) Ha 3a-
cenaHuM TexcoBeTra paccCMaTPUBANTKCh 3TH Npe-
JIOXKEeHHS 10 BCEM TPEM PeaKTopaM BMECTE C Mpo-
paboTKaMH BO3MOXHOIO MECTa CTPOMTE/IbCTBA
OTBITHOM 6a3bl IHEPreTHYECKHX PEAKTOPOB.

16.05.1950 BBILWLIO MOCTAHOB/IEHHE MPABH-
TEJBbCTBA O CTPOHTE/ILCTBE YKa3aHHBIX TPEX pe-
aKTOPOB, MPHYEM, KaK CJIEyET U3 IOKYMEHTOB,
NMEepPBHM MPEANoiarajoch 3aBepIINTb CTPOM-
TesibecTBO peakTopa LU B 1952 r., a aByx Apyrux —
B 1953 r. MectoM cTpouTenscTBa Obu1a BoiOpa-
Ha TeppHTOpHs, Npuieraoiias K Jlabopatopuu
«B», BOn1u3m cT. ObHUHCKOE, B 16 KM OT M3BeC-
THoro r. Manosipocnasua Kanyxcko# odbnactu.

Ha3sHayeHue onepexeHHs] CTPOMTENbCTBA
peakTopa L1l cBHaeTebLCTBYET O TOM, YTO TEXHHU-
YEeCKMH YpOBeHb NpopaboTKH 3THX PeakTopoOB
ele He ObL1 packphiT. B AeiiCTBUTEIBHOCTH HaU-
6oJj1ee NOAroTOBAEHHBIM ObLT BADHAHT YpaH-BO-
norpacguroBoro peakropa. B 1950-1951 rr. us
KaXI0ro U3 3THX peaKTOpoB ObLIH OMnpeaeneHbl
IUTS peaiu3alliy UCC/Ie0BaHH NEpeYHH Heob-
XOOMMBIX pa3paboTOK, KOTOpBIE MOKa3biBaH,
YyT10 NoTpedyIoTCA 3HAYUTENBHO BOJIBLLIHE CPOKH
BBITIOJIHEHHS,, Ye€M 3TO npeanonaranocsk. Haubo-
Jiee CJIOXKHBIMH OKa3aluch pa3paboTKH Mo peak-
TOPY C ra30BbIM TETUIOHOCHUTEJIEM, TaK KAK peakK-
TOPbI JOJXHBI ObUTH paboTaTk NpH BHICOKOMH
TeMmneparype rasa (o 750 °C). Yro kacaercs uc-
MOJIb30BaHMA XUIKHX METAJUIOB B KAYECTBE TEIl-
JIOHOCHTEJIAA, TO YKA3aHHOE [OCTaHOB/IeHHE (pak-
THUYECKH MOJIOXWIO HAYa/lo pa3BUTHIO 3TOIO Ha-
npapneHus. O6a 3T HanpaBleHUS B pe3y/ibTa-
T€ OKa3aJUCh MEHEE NMOATOTOBAEHHBIMH s
CTPOMTENBLCTBA ONMBITHLIX PEaKTOPOB, H OHO (hak-
THYECKH HE OCYILECTRISIOCh.

Benyuimnii KOHCTPYKTOp peakTopa nepBoi
ADC [1.HU. AneuieHKOB OCTaBH 3aMHCh, YTO
nopyvyeHue U.B. KypuaToBa 0 KOHCTpYHpOBa-
HUM peakTopa ObIJIO NojsyyeHo B 1949 r.
[3,c. 22].
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ITepBBIM UCTOYHHKOM (KOTOPBI yAAnOCh
HaWTH) ¢ onMcaHueM PH3HNYECKHX 0COOEHHOC-
Teii Mpem1oXeHHoro s nepBoit ADC peakro-
pa spnsercs ordyeTr MAD 1950 r., noanucaHHBI#A
U.B. KypuartoBeimM, C.M. ®eiinbGeprom,
I1.3. Hemunposckum u KO.H. 3ankoBeiM. Oc-
HOBHasi UJiesl COCTOsUIa B IPUMEHEHHH TpyOya-
TOro TB3Ja”, B KOTOPOM MOTOK BOJBI [UIA Ten-
JIoCheMa IBUXETCS BHYTPH TPYOKM, a ypaH Ha-
XOIHMTCS CHAPYXH H TO/DKEH HMETb HeHapylla-
eMbliif TerUI0BOH KOHTaKT CO CTEHKOH TpyOKH.
ITpu TaKoii cxeMe KOJIMYECTBO CTANM B BUIE TPY-
00K (LIMPKOHHIA el11ie HE MPOU3BOIWICS ) TPUMEp-
HO B 1,5 pa3a MeHblle B CPABHEHHH C BADHAHTOM,
KOrJa ypaH pa3MelliaeTcs B BHIe GJIOYKOB CO
CTaIbHBIMH 060IOYKAMH W HAaXOOMUTCA BHYTPH
TpYGOK. 3TOT BbIGOP CBMAETENLCTBYET O CTPEM-
JIEHMM K MaJ1oii 3aTpaTte oboralueHHOro ypaHa.

B npenpoBOOMTENIBHOM MUCBME K 3TOMY
oTueTy 3aMectuteb aupekropa UAD U.H. lNo-
JIOBMH B CBSI3H C Mepeaayeil HaydHOro pyKoBo-
ctBa npoextoM B ®DOH B 1951 r. otmeyan, uto
HMKAaKHX APYTrdX JOKYMEHTOB I10 PEaKkTopy B
HAD Het u, TakuM 006pa3oM, criocod H3roTos-
JieHHs TpyOYaThIX TBA/IOB ObLT He H3BeCcTeH. Ten-
JI0Basi HaMnpsXeHHOCTb TB3JIOB, MPUHATAA B
npoekTe, 6b1a NPUMEPHO B 3 pa3a MeHbIIEH,
YyeM B BapHaHTe peakrtopa AM, HO Bce Xe Ha-
3Hayanach BHICOKOH (2,3-10° Br/M?). IauTenn-
Hasi paboTa TB3JIOB HEU30EXKHO CBSI3aHa C Tep-
MOLIMKJIHPOBAaHHEM, C PE3KHM M3MEHEHUEM
TEMIepPaTypbl, YTO, KAK MOKa3bIBAIU MEPBLIE
ONBITH, MOXET BbI3BaTh Pa3pyLLIEHHE KOHCTPYK-
LIMIA TB3J1a C BO3MOXHbIM BbIXOJIOM paJlHOaKTHB-
HocTH [4]. Hanbonee BepoATHBI TaKHe ClyyaH
npH GONBIIMX TETUIOBRIX Harpy3kax. TpebGosa-
JIOCh MpOBeIeHHE MOMCKOBHIX paGoT ¢ 3aTpaToit
Tpy[a YY€HbIX H HHXEHEpPOB.

J.HA. bnoxuHiieB, Hay4YHbIi PyKOBOIMTE/b
npoekTac 1951 r., B cBoe# KHHre [5] yka3biBaer,
yto A.H. JleitnmyHckuii (pyKoBoauTeb pabort no
6bIcTphIM peakTopaM B @D H) He onobGpsn nopy-
yeHuss ®IU pa3zpabaTeiBaTh peakTop NEpBOM
AIC, TaK KakK 3T0 OTB/IeKa10 Obl CHILI OT Dosee
NepCrieKTUBHOIO HAMPaBJICHHA ANEPHOI 3Hepre-
THKH — CO3IaHMs OBICTPBIX pEaKTOPOB, CIIOCO0-
HBIX BOCIIPOM3BOIMTD AE/SIILIMECS U3OTOMbI B KO-
JIMYECTBE, MPEBLILLAIOLIEM pa3ie/TMBIIHECS.

Takum obpasom, A.H. JleiinyHckuit orcra-
HBaJl KApAHHAJIbHOE HamnpaBlieHWE Pa3BUTHUA
iIepHOH 3HEPreTUKH, XOTH U OKa3bIBaJI [IOMOLLb
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npH co3gaHuu nepeoit ASC. OnHaKO HEroToB-
HOCTb TEXHHYECKHX pa3paboToK M NpUMeEHe-
HHSA XKUIKOMETALUIHYECKOrO TEIUIOHOCHTENSA, a
TaKKe pa3paboToK OBICTPBIX peaKTOpOB clea-
JIA BapHaHT ypaH-TpaMTOBOro peakropa C Bo-
JSTHBIM TEIUIOHOCHTENEM €IMHCTBEHHBIM OCYIlle-
CTBUMbIM B 0603puMbie cpokH. U.B. KypuaTtos
NpeLIOXWI MepeaaTh AabHERILYIO pa3paboTKy
3TOrO pPeakTopa U COOpPYXEHHe Ha ero OCHOBE
ADC uHcTHTYTY B OBHHMHCKE [5, C. 24].
3aluMTa TeXHHYECKOTO MPOEKTa KOHCTPYK-
LMK ypaH-BOIOrpaMTOBOTO peakropa nepBoi
AIC, pa3zpaboraHHoiit HU W xummalem noa py-
kopoacTBoM H.A. Honnexansa, cocroanack
05.03.1951, nocne yero 6bU10 H3TaHO BTOPOE MO-
CTaHOBJIEHHE TMPAaBUTENBCTBA, B KOTOPOM OBLUIH
Ha3Ha4y€Hbl OCHOBHEIE pa3paboTYMKK 060pyno-
BaHHA, 3aBOJIbI-U3rOTOBUTE/IH M MOCTABLIUKH.

TakuM o6pa3oM, 3TOT TMN peakTopa OKa-
3ajics MepBoOYEPEIHBIM BADHAHTOM U1 [TEPBOMA
A3C. Buibop onpeneneHHOro THIa peakTopa
cpeld MHOTHMX BO3MOXHBIX CJ€dyeT CUHTATh
BaXXHOM CTYTNEHBIO Ha ITyTH pelleHHs NpobJieMbl
COOPYXEHMSI IEPBOI0 SJHEPIrETHYECKOTO peakTo-
pa, TaK KaK 3TO NO3BOJIWJIO HAMETHTD H OCYllle-
CTBJIATb KOHKPETHAIH NepeyeHb HCCIeOBAHHIA,
XOTsl HEKOTOpHIe U3 IpobieM, 0coOOeHHO MO Tem-
JIOBBLIENIAIOLLIEMY 3JIEMEHTY, TPpeOOBaIH H300pe-
TaTe/IbHOCTH.

Ipu 3a1KTe MpoeKTa KOHCTPYKLIMIA peakTo-
pa 3KcnepraMi ObUIH CIeJIaHbl CEPbE3HBIE 3aMe-
yaHus. O6CcyxneHHe IUIaHa ¢ IlepeyHeM Heobxo-
JUMBIX 3KCTIEPUMEHTOB 3aHSI0 HECKOJIBKO MeCs -
LieB, OH OKa3aJicsi 0ObEMHBIM, YTO BBI3HIBAIO CO-
MHEHHMS B BO3MOXHOCTH €T0 OCyllecTBIeHuA. B
npotiecce JaTbHEHIIMX pa3paboTOK MPOBOAWIHCH
HEOMHOKPATHBIE PEBU3HH NPOCKTHBIX MPELIOXe-
HMIi HEKOTOPBIX CHCTEM M YCTPOICTB CO CTOPOHBI
KOMHMCCHIA, HasHavaBLmxcs ¥ U.B. KypuyaroBbiM,
H PYKOBOJICTBOM MHHHMCTEPCTBA, 3TO BHI3LIBAJIO
3HAYMTEIbHBIE 33[€PXKH B pea/IU3allMH MIPOeKTa
M CTPOMTEJILCTBA.

MHOI‘O'-[HCJ’ICHHHC MOMbITKH HEKOTOPBIX
MHCTMTYTOB U3IOTOBHMTB OMBITHLIE 06pas3Libl TPYO-
YaTBIX TB3JIOB, KOTOPHIE BbLIEPXHBAIH Obl Npo-
€KTHBIE TEIUTIOBbIE HATPY3KH C TEPMOLIMKIUPOBa-
HHMEM, 3aKaHYMBAJIMCh HeydayaMH 1O OKTAOps
1952 r. Bcero paspabaTbiBaIMCh YETHIPE pa3ivy-
Hbl€ KOHCTPYKLIMM C OABAPHAHTAMH B KAXKIOH
13 Hux. [1o 3Toit npuuMHe pa3pabarbiBajics 3a-
nacHO# BApHaHT CO CTEPXKHEBLIMU TB3/IaMH, YTO

" OgHAKO MOKa He yaaJ1oCh YCTAHOBHTDb, KTO ABJIAETCH aBTOPOM INPEAN0XKEHHA O NPUMEHEHHH prﬁ‘laTOl"O
TB3Ja.
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ObLUIO CEPBE3HBIM OTCTYIIEHHEM OT MEPBOHA-
YaJIbHOIO BApMaHTA U HE BbI3LIBAJIO 3HTY3Ha3Ma
PYKOBOJCTBA, TAKHE BapUAHThLI HE 00CYXIaTUCh
Ha 3acegaHusix HTC unu ero cexumsix.

B koHue 1952 r. rpynna rexHonoros @3U,
Bo3rannsBluasica B.A. Mansix, 3aBepLinia no-
MCKH BO3MOXHbIX KOHCTPYKLIMIA TPyO4aThIX TB3-
JioB. buut pa3paboTaH HOBbIi THN TB3/1A C JUC-
MEePCUOHHOMH KOMIO3KLUKEH ypaH-MONIHOaEHO-
BO# KpYNKH B MarHMeBOH MaTpHLie ¢ obecneye-
HHEM CIUIOLLIHOCTH TEILIOBLLAEAIOLLETO CJIOA H
HaleXXHOro KOHTAaKTa ¢ TpyOKO#i. 3Ta KOHCTPYK-
LMS1 JOITYCKAEeT OCYLIECTBICHHE MHOTHX TEPMO-
LIMKJIOB M BhLIEPXHBAET HArpy3ku 1o 8-10° Br/m2.
(370 O6BLIO ycTaHOBJIEHO B MapTe 1953 r. Ha Ten-

JIOTeXHH4YeCcKoM cTeHae B PDU.) BToT THII TBI-

JIOB NMO3BOJIAET TAKXE NPOBEAEHHE Npeapeak-
TOPHBIX TETUIOBBIX HCIIBITAHHI ¢ 0DecneyeHueM
3aJlaHHBIX NMOBHILLIEHHBIX TEMITEPATYPhl H Harpy-
30K. Takum obpa3zom, obecrneyuBanack CTpaxo-
Basi OTOpakoBKa, ONbITHLIE 06pa3lbl TB3JIOB
MPOXOJMJIH TAKXKE HUCTLITAHUA B peakTope MP
B UAD. B nocnenyroleii akcrutyaTaliyi 3T4 TB3-
Jikl MOKA3aJIi BHICOKYIO paboTocnocoGHOCT 10
Bhiropanus 40 kr/T.

3HauMTEIbHBIE TPYAHOCTH MPH NMPOEKTH-
POBaHHH PEaKTOPa Bbi3bIBAJI HEJOCTATOK MHO-
IMX KOHCTaHT 1151 (PU3HM4eCcKOro pacyera peak-
Topa. XOTH YacThb U3 HUX MOCTENEHHO MOoMNoJI-
HAnach 3a cyeT uaMepeHuii B UAD U HeMHoO-
rux B @3H, Ho B LeNOM Henb3s GbUIO rapaH-
THPOBAaTh BHICOKYIO TOYHOCTb PaCCYMTHIBAEMBIX
NnapaMeTpoB. YYeT NOrpellHOCTE B KOHCTaH -
TaxX yKa3nlBajl HA BO3MOXHBIEC 3HAYHTE/bHHE
MOrpelIHOCTH, KOTOPHIE MOTJIH CBECTH NEPBYIO
KaMITaHHIO 10 HYJIA.

B koHue ¢eBpans — Havyane Mapra 1953 r.
NMOABWJIACh BO3MOXHOCTb NMOCTpouTh B ®IU
KPHTHYECKYIO COOPKY MPOTOTHIIA PeaKTopa nep-
Boiit ADC (AM®), npenBapuTesibHBIE pacyeThl
KOTOpPO# /M YIOBIETBOPUTEILHOE COIJIacHe C
akcrnepuMeHTOoM [6]. OnHako 3ta cbopka Haxo-
JWIACH JIMLL ITPH KOMHATHO#M TEMIeparype, Tor-
Ja Kak OCHOBHOM 3aMe/IMTe/1b B peakTope 10J1-
XeH UMeTb TeMnepatypy 600 °C. OcyliecTBHTb
TaKO€ COCTOSHHE Ha ONbITHOM CTeHie ObL10 He-
BO3MOXHO, MO3TOMY OCTaBa/lOCh XIaTh Pe3YJib-
TaTOB Ha JEHCTBYIOLIEM peakTope. OnHaKo OAMH
M3 BAXHBIX BOMPOCOB IS 3TONO THNA PEaKTo-
POB — pOJib HUTMYHA M OTCYTCTBHA BOIbI B pEaK-
TOpPE — Ha ITOM CTeH/i€ OBL1 BbISICHEH, XOTS M HE
110 KoHLUA. I103ToMy Tak1e M3MepeHust ObLTH Mpo-
JOJXEHbI IPY MOATOTOBKE COOPKHU KPUTHYECKO#M
Macchl peakTopa nepsoit ASC.
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Peaktop nepBoit ADC 09.05.1954 r. npu 3ar-
PY3KE NPMMEPHO MOJIOBUHBI KAHAIOB C YPAHOM
IOCTUI KDUTHYHOCTH. Jlanee ObUIM NpoBeaeHbI
H3MEPEHHS 110 YTOUHEHHIO MOJTYy3MIUPHYECKHX
3aBUCHMOCTEi NapaMeTpoB PELLETKH peakTopa,
TMAPOAMHAMUYECKUX (aBAPUITHBIX) XapaKTePHC-
TUK 000pYI0BaHHSA LIMPKYJISALMOHHOIO KOHTYpa
|3, c. 44-45]. Bo Bcex aTHX paborax MpUHUMA
HenocpeacTBeHHoe yuactue U.B. Kypyaros.

MoOHTaX UMPKYIALHMOHHBIX KOHTYPOB H
Ipyroro o6opya1oBaHUsA CTAaHUMK NPOBOIMICSH
B OCHOBHOM B 1954 r. B TeueHHe 3—4 MecsLes.
Bhicokoe KauecTBO MOHTaXKHBIX paboT B 3HAUYM-
TeJbHOH Mepe 00513aHO XOpollei NMoAroToBKe
MOHTaXHHKOB Bo rnaBe ¢ B.®. I'yceBbIM U He-
npepuBHOMY HaGNIOAEHHI0O U KOHTPOJIKO CO
CTOPOHBI Oyayllero nepcoHana CTaHUHH Noa
pykoBoacteoM A.H. I'puropeaHua. 3to cno-
CcOOCTBOBAJIO NMPOBENEHHUIO MYCKOHANAA0UYHBIX
pabort B KkpaTyaiiiMe CpOKH U 0€3 CylecTBEH-
HbIX 3aME4YaHHH.

CTpOMTENILCTBO H MOHTAX MPOBOAKIMCH
npu yyactuu E.I1. Cnasckoro.

26.06.1954 B 17 4 45 MKH nap, BuipaboTaH-
HBIH 33 CYET MCNOJIL30BAHHUS ATOMHO# SHEPTHH,
ObUI MoAaH Ha TYpOHHY. JTO OBUI BTOpPOii BaX-
HbIi 3Tan Ha NYTH OCBOSHMS NPUMEHEHHSA aTOM-
HOM 3HEPTHH JUI MHPHHIX LIEJIEH.

ITyck nepBoit ADC B 3HaUYUTEILHOH Mepe
aKTHBHM3HPOBAJI NPOABHXEHHE NOATOTOBUTEb-
HbIX MEPOTNPUATHI B pa3HbIX CTPaHaX Ha NMYTH
MHMPHOr0 MCMOJb30BaHMA aTOMHOMH 3HEPIUM.
MoOXHO OTMETHTb CO3JaHHWE MHOIMX HaLMO-
HaJIbHBIX LIEHTPOB ¢ COOCTBEHHBIMH OMBITHH -
MH peakTopaMH. Bckope nocienoBaBilHii MycK
MEPBOro YpaH-ra3oBOro 3HEpreTHYECKoro pe-
akTopa B Kongep-Xosne (Benukobpuranus) u
MEpPBOro BoAO-BOAsAHOro peakropa B LLIunuH-
rnopre (CLLIA) 6mnHM OTBETHO#H peakuMel B
3THX CTpaHax.

B Hayane 3xkcrutyarauuu nepsoi A9C npo-
SIBWIMCb U HEKOTOpHE Ae(EeKThl, [JIABHBIM U3
KOTOPAIX ObLIO KOPPO3HOHHOE PACTPECKMBAHHE
TOHKOCTEHHBIX TPYOOK B KaHaNaX CO CTEPXHS -
MH-TOMJIOTHTENSAMM M TEXHOJOTHYECKMX KaHa-
Jlax, HO B TO Xe BpeMs 6e3 CyllecTBeHHBIX 3ame-
YaHUi paboTany MmaporeHepaTophl, TpyOuaTKa
KOTOPbIX TAKXE BHIMOJIHEHA U3 HEpPXKaBelolLeH
cranu. [locne 3allMTHl HepXaBelollei CTalu
KOPPO3HOHHBIE SIBNEHHUS HE NMOBTOPSJIUCD.

B npouecce 3kcruyataliMm coBepLLIEHCTBO-
BaJIOCh U Apyroe 000pyaoBaHWe, B TOM YMUCe
UMPKYJISILMOHHBIE Hacochl. B Lie/ioM BO3HMKaB-
LKe NpobJieMbl He MPENSTCTBOBAIM KCTUIVATA-
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UMM, paboTta oGopyaoBaHHs ObL1a yIOBIETBOPH-
TeqibHOH. [103TOMY 3TOT TMN peakTopa HallleJ
ropsiyMx CTOpoHHHKOB. Ha ero ocHoBe Morna
ObITb CO3AaHa JOCTATOYHO MPOCTas IHEPreTU-
yecKas yCTAaHOBKA C TIPOM3BOICTBOM Napa BHYT-
PH peakTopa U ¢ nojauei ero B TypOMHY. 310
BEJIO K 3HA4YMTeIbHOMY YNPOILEHHI0 000pynoBa-
HHs aTOMHOM aneKTpocTaHUMu. bonee Toro, no-
SIB/ISU1ACh BO3MOXHOCTB MOJIy4YeHHS MEPErpeToro
napa. PasBepHyTble B 3TOM HarparieHHWH Ha nep-
Boit ADC paboTbl NpHBEIH K OCBOSHHIO PEXUMOB
KMIMeHHs Boabl B peaktope (1956-1957 rr.) u ne-
perpesa napa (1958 r.) 6e3 Mcnob30BaHMS MO-
CTOPOHHHX MYCKOBBIX HCTOYHMKOB napa. Ha
3T0# ocHOBE B 1958-1967 rr. 6bLTH COOPYXEHBI
peakTopbl nepBoro U BToporo 6;10koB benospce-
Koit ADC anexkTpryeckoii MowHocTbio 100 1 200
MBT cooTBeTCTBEHHO, B KOTOPLIX OLLIO OCBOE-
HO NOJTyYyeHUe NMeperpeToro napa TeMneparypoi
cebite 520°C.

[MapasnensHo pa3BMBAIOCh HanpaBieHHe
ObicTpbiX peakTopos. B 1956 r. 6bu1 nocTpoeH
peaktop bP-2, MonudunuuposanHslii B bP-5, a
3areM — BP-10. ITocne 3Toro 6bU1H NOCTPOEHBI
BOP-60, BH-350 u BH-600 3nekTpuuyeckoii
MolHocTb0 600 MBT.

JanbHeiliee pa3BuTHe YpaH-Boaorpagm-
TOBBIX peakTopoB ObL10 cBA3aHo ¢ PEMK-1000
3/IeKTpHUuecKoit MolwHocTbio 1000 MBT ¢ Hc-
MoJIb30BAaHHEM CTEPXHEBBIX TB3J10B. OOHA U3
IJIaBHBIX MPHBJIEKATEIbHbIX OCOOEHHOCTEH 3THX
PeaKTOPOB COCTOMT B BO3MOXHOCTH NMEPErpy3KH
TOIUIMBA (TB3JIOB) HA XO4Y.

H3BecTHble cobbiTHA anpesis 1986 r. notpe-
60BaIM CYLLECTBEHHOIO MEPECMOTPa TEXHHYEC-
KHMX pelleHHii no BeiGopy oborallieHUs ypaHa U
MPUMEHEHMIO OBICTPONEHCTBYIOLLEH 3aLUUThI 415
MpenoTBPallEeHHUs Pa3roHa peakTopa.

[Tocne nmycka nepsoii ADC Bo BceM MUpe
NpeuMYyLLIECTBEHHOE pacnpoCTpaHeHHE MOJTYy4H-
JIM BOO-BOMSIHbIE peakTOpHl (0€3 KHNEHUS U C
KMIIEHUEM BOIIbl B AKTHBHO# 30HE), B KOTOPBIX
W 3aMeJIMTENIEM, U TETUIOHOCHTENIEM ABISETCH
o0blYHas Boaa. 3TH peakTophbl L1 paboThl Tpe-
Oyl0T MpUMeHeHHs oboraleHHoro 10 4—5%

ypaHa ¥ MO3TOMY peajii30BbLIBAIUCH MO MEpe
YBEJTHYEHHS MPOU3BOACTBA AENALIMXCA M30TO-
noB ypaHa. [lepeaiMm B CCCP 65121 peakTop
Hoso-BopoHexckoit ADC 3neKTpHYeCKO#
moluHocTbio 230 MBT. Peaktopbl 3TOro THNa
KOMIMAKTHee rpadMTOBbIX, HO U1l H3TOTOB/IEHHUS
000pYIOBaHUs (B YaCTHOCTH, KOPIYCOB M0/ AaB-
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JneHreM 10—16 MI1a) TpeOy1oT crieLiHaIu3HpO-
BaHHBIX 3aBOJOB TAXE/I0r0 MalIMHOCTPOECHHA.

CTpONTENBCTBO NEPBBIX IHEPTETUUECKHX
PEAKTOPOB 3JIEKTPUYECKOH MOLIHOCTbIO 60—
200 M BT MOXHO Ha3BaTb TPETbHM ITAINOM, TaK
KaK JUISl CBOET0 OCYLLEeCTBIeHHS OHH NOTpe6o-
BaJIM CO3aHMA KPYMHbBIX COOPYXEHHH C Kpyn-
HbIM 000pY1OBaHHEM, CO CIOXHBLIMHM CHCTEMA-
MH 1o cbopy HHPOpMaLHUH U YIPABIAEHUIO, OT-
Beyallux TpeboBaHUsAM 06€30MacHOCTH B TO#
Mepe, B KaKOi OHa MpeACTaBiAach pealbHOR
K KOoHLy 60-x ronoB. OnbIT MPOEKTHPOBaHHUA H
3KCIAyaTalKMH{ 3TOro MOKOJEHUS peakKTOpOB
6bL1 MOJIOXEH B OCHOBY co3aaHus 6osee Mol -
HbIX peakTopoB a0 1500 MBt. Kaxablii 3Hep-
reTH4eckKHi 610K C TAKMM pPeaKTOPOM SIBJIAET-
CSA HE TOJILKO KPYNMHEHIIHUM MPOU3BOIHTEIEM
3Hepruu, Ho ¥ norpedureneM (60—100 ThiC.
kBT) c HanexHbIM 060pynIOBaHHEM OOLLIEH Mac-
coif 50—60 ThIC. T METAJLUTOKOHCTPYKILIHIA, COT-
HAMH KHJIOMETpPOB KabeJslei CBS3K H CHIIOBbIX
nepenad.

ObecneyeHHe HaneXHOCTH — 3axaya
He npoctas. Ee pelueHHs cocTaBUIH YeTBEpThii
3Tal pa3sBUTHA AAEPHOH 3HEPreTHKH. 3a nepM-
on ¢ cepeauHbl 50-x rr. no 1992 r. MowHOCTB
aeicTByoux ASC B Mupe nocturia 6onee
330 teic. MBT [7]. OcobeHHo OypHBIi pocT
3HEpreTHYECKHX MOLIHOCTeH Habmiogancs c
1975 r., 1. €. ¢ Hayasa TOIUIMBHOTO KPH3Hca.

ITporHo3sl AabHERLLIErO pa3BUTHA SHEpre-
TUKH 3aBUCAT OT MHOTHMX (paKTOpOB, INIaBHBIMH
M3 KOTOPBIX SAABJISAIOTCA BO3MOXHOCTB obecrneye-
HUSI HAPOJHOIO X035 CTBa OPraHHYEeCKHUMH BH-
IJaMH ToruiMBa (yrieM, HeTblo, ra3oM) H BO3-
MOXHOCTb MOKPBIBaTh IOCTATOYHO OO/BLUKE 3aT-
paThl HE TOJIBKO Ha CTpouTenbcTBO ADC, HO M
Ha 3aXOpOHEHHE PadMOaAKTHBHBLIX OTXOIOB C
obecneyeHHeM BbICOKOIO ypOBHS 6€30MacHOCTH
s HaceneHus. UTo Kacaetcst 10ObIYH OpraHM-
4YeCKOro TOIUIMBA, TO MOXHO C YBEPEHHOCTHIO
CKa3aTb, YTO OyZIeT HenpephiBHOE CTPEMJIEHHE K
nepexony Ha ADC Kak Ha croco® nosy4yeHus
3HEPIrUH, OTBEYaIOLWHi 6oee BbICOKMM Tpebo-
BaHHAM KOJIOTHYECKOH 0OCTAHOBKM.

B yacTi 3aXOpoHEHUS palHOaKTHBHLIX OT-
XOOB B 9KONMOTHYECKHX TpeOOBaHUAX U TEXHU-
ke ADC 0MXHBI TPOM3ONTH CYlIECTBEHHbIE
HM3MEHEHMS NTPUMEHABLLMXCA cnocoboB (cbpo-
Cbl Ha THO OKEAHOB U T. I1.). 3710 noTpebyeT npo-
BEeEHUS JIUTEIbHBIX MOMCKOBLIX paboT U pellie-
HUS MONYTHO BO3HUKAKOUIKX NpobaeM.
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KoMMeHTapHH COCTaBUTENEH:

Y Crarbst noarorosieHa M.E. MuHamuHbIM K 40-1etuio ADC.

2 Bo3MoxXHO, olubKa; o fopoeHHBIX pabotax U.H. I'ypesruya u U 4. [TomepaHuyka B 3TO# 06nacTH
CBelleHHSl He YCTaHOBJIeHBl. BeposTHO, OHU oTHOocATcA K 1943 r. u 6onee nmo3nHemy nepuony. B 1944 r.
HU.H. I'ypesuy 3amMTiI aMccepTaumio Ha TeMy «HekoTtopsie mpobiaeMbl auddy3uu v nornomeHus HeUT-
POHOB U LIETTHOE JIEJIEHHE SIEP».

3y M.T. lNepByxuH B cocTaB TeXHH4YECKOro COBETa HE BXOIMI.

4 3neck U najee, BAAHMO, HCNOJIb30BaHbl BHIMHCKHK Bb.C. ITo3aHsaKoBa M3 0030p0OB H MAaTEPHAJIOB 3apy-
6exXHOM nmevyaTH, pe3yabTaThl aHAJTM3a KOTOPBIX OH nepuoanyecku noknanbiBaa HTC.

3 [1popabOTKH MEPBOro 3HEPreTHYECKOro peakTopa Besnck B ®OU ¢ 1947 r.

© ManoxeHHoe 3ech B IBYX Moceaylolux ab3anax, BAIUMO, pe3ybTaT NOo3AHEeHILIHX pa3MbILLLIeHUH,
TaK KaK HeT OCHOBaHHH CUMTATh, YTO B 1947—1951 rT. cepbe3HO pacCMaTPUBAIUCH IUIAHBI MPEOAOJEHHS
MOCJIeBOEHHOM pa3pyxu ¢ noMouibio ADC.

" [pemnoxenus o pa3padborke peakTopos «JI» 1 «llI» moctynunu B 1947 r., k 1950 r. ObLIH MOArOTOB-
JIeHBI IPOEKTHBIE MAaTEPHAJIbl U NPOBEAEH Psl 3KCNIEPUMEHTAIbHBIX UCCIE10BAaHUI B MX 0B0OCHOBaHMe.
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Ypoku u Hacnepme [lepeor B mupe ASC

YPOKHU U HACAEAME NEPBOU B MUPE A3C

A.A. KOYETKOB

[NepBasi B Mupe ADC 6bu1a pa3paboTaHa H
MOCTPOEHaA 32 04YeHb KOPOTKHIi CpOK — 4 roa —
B YC/IOBHAX HEHMOBEPHOTO HAIMPSDKEHHUS CIUI 110
BOCCTAHOBJIEHHIO pa3pylLUeHHOH BOHHOMN cTpa-
HBI. 3TO CTAI0 BO3MOXHBIM NOTOMY, YTO 3a1a4a
coznaHus ADC GbL1a OTHECEHA K YUCITY IPHOPH-
TETHBIX MOIMTHYECKHX MU HAPOAHO-XO3SCTBEH-
HbIX 3a1ay4. K ee pelieHHI0 ObUIH MPHBJICYEHBI
JIy4yllIne HayYHbie U HHXEHEPHBIE Kalphl, JTIy4-
llIHe HAy4YHBbI€ HHCTUTYTHI H MPOMBILIUIEHHBIE
NpeanpPHATHSA CTPAHBHI.

IMocne nycka Ilepsoit ADC H 1A crielHa-
JIHCTOB, H IUIS LIMPOKO# 0011eCTBEHHOCTH CTa-
JI0 OYEBHIHBIM, YTO SiIEPHas SHEPTUA YKPOTH-
Ma M YTIpaB/isieMa, U YTO MPOM3BOICTBO 3JIEKT-
PHYECKOH IHEPIrMH Ha aTOMHBIX 3/IEKTPOCTaH-
LMAX BITOJIHE pEAJIBHOE A€J10. Bbonee TOrno, CTai
MOHATHHIMH 3KOJIOTHYECKHE NMpeUMYLIECTBA
ADC — oHa He BbIOpachIBaeT Npu cBoeii pabote
MapHUKOBBIE ra3kl U IPYTHE SIOBHTHIE BELLIECTBA.
Bblna oTMeYeHa He3aBUCMMOCTb MECTOPACHOJIO-
XKEHHs CTAHLIMM OT PYAHHUKOB M0 N00ObIYe ypa-
HOBOI'O CbIpbfl, CTAJIH MOHATHBI H IMYTH NJOCTH-
XEHHA KOHKYPEHTOCIIOCOOHOCTH — MOBLILLIEHHE
MOILIHOCTH H MOBHIlLIEHHE TEPMOIMHAMHYECKOIH
abdexTHBHOCTH 6yayLumnx 6;10k0B ADC.

OneiT pa3paboTKH, CO3AaHUA H IKCIUTya-
tauuH [lepBoit ADC noMor GoJiee YeTKO orpe-
IeJIUTh 3aia4M 61uxaiiero 6yayiiero no mc-
MOJIL30BAHHUIO AIEPHEIX PEAKTOPOB KaK B 9Hep-
reTHKe, TaK U JIPYTUX MPOMBILUIEHHBIX IPUME-
HeHusaX. B nocnenyiowue 3a myckom [lepBoii
ADC 10 net B CCCP co3nalorcs:

— JIB€ ONBITHO-TIPOMBILILIEHHBIE YCTAHOB-
KM, TIPOTOTHIIBI 3HEPTETHYECKHUX ANIEPHBIX yCTa-
HOBOK /LIl MOIBOIHBIX JIONOK C BOTHBIM TEILIO-
HOCHTeJIeM B 1956 I. M C XHAKOMETA/UIHYECKHUM
TeruioHocHTesieM B 1959 r.; obe ycraHOBKM coO-
30aHBl Ha MPOMBILUIEHHO# ruiomanke GOU;

— nepBbiit 610k Cubupckoit A9C B Tomc-
Ke-7 MouHocTbio 100 MBT(3) B 1958 1.;

— MnepBbIii aTOMHBIKA Jienokon «JIleHHH» B
1959r.;

— tpaHcnoprabenbHas ADC TOC-3 mou-
HocThlo 1,5 MBT(3) B 1961 r. B r. O6HMHCKE
(P3H);

— nepsBblit 6n0Kk benosipckoit ADC ¢ pe-
aKTOpOM KaHallbHOTO THMAa MOLIHOCThIO
100 MBT(3) B 1964 1.;

— nepBulit 610K HoBo-BopoHexckoit
A3C c peakropoMm THna BBOP moluHocThIO
210 MB1(3) B 1964 r.

Koyemxoe Jlee Anexceesuu (p. 20 maprta 1930), MHXeHep-PHU3MK, KaHAUAAT TeX. Hayk (1970). OkoHumn

MockoBckHit MexaHHYecKHit MHHCTHTYT (1953).

C 1953 r. no HacTosee BpeMs pabotaer B @3U B O6HMHCKe (¢ 1960 r. — raBHHI HHXeHep [lepBoit B

mupe ADC, ¢ 1962 r. — 3aB. n1abopatopueit, ¢ 1973 r. — 3aB. otaenoM, ¢ 1982 r. — aupexrop OtaeneHus, ¢
1987 r. — 3aM. OMpeKTOpa HHCTUTYTA MO Hay4yHO# paboTe; ¢ 1993 r. — BHC — COBETHHK IMpPEKTOpA, reHe-
paJIbHOTO IMPEKTOPA).

OcHoBHble paboTH B 00/1acTH HccliefoBaHUA M 000CHOBAHHUSA TEIUIOrMApPaBIMYecKoi U du3nyeckoit Ha-
JIeXHOCTH M 6€30MacHOCTH AKTUBHBIX 30H PEAKTOPOB Ha TEIL10BhIX ¥ GBCTPLIX HelTpoHax: [Tepsoit ADC,
tpaHcnoptabensHoit ADC TIC-3, benospckoit ADC (B 1963—1965 rT. HayyHbl# pykoBoauTens 1-ro Go-
ka), BH-350, BH-600 (HayuHsIit pykoBoauTeb o 3Hepromycky), BH-800, BH-1600, bunubunckoit AT3LI.
YyactsoBan B nyckosbix pagorax Cubupckoit ADC u ADC B YUexocnoBakuu. B HacTosiLee BpeMs HayYHBbli
pPYKOBOAHMTEAb paboOT MO NMPoOeKTHPOBaHHIO MHoroueneBoro 6bICTPOro MCCNENOBaTE1bCKOr0 peakTopa
(MBHP), coopyxaemoro B pamkax PenepanbHoii LeneBoii nporpaMMH «f1epHBle 3HEPrOTEXHONIOTHH HO-

BOTO MOKOJIEHHS»,
Opaen Tpynosoro KpacHoro 3Hamenu (1980). Nocynapcrsennas npemun CCCP (1970, 1983). 3onoras
(1964) m bpoHzopas Menanu (1970) BAHX CCCP. 3acnyxeHHblit 3Hepre Tk P (1994).




Ypoku 1 Hacnepgue [epeoi B mupe ASC

Peaktop AM Ileppoii ADC ctan 0CHOBONO-
JIOXKHHKOM HanpapJicHUS KaHaJIbHBIX ypaH-Tpa-
(uroBbIX peaktopoB AMB-1 u AMbB-2 benosip-
ckoit ADC, BI'T1-6 bunuouHckoit ADC, Ha HeM
oTpabaTblBa/IUCh OTAEAbHBIE 3IEMEHTHI PEAKTO-
poB PBMK Jlenunrpanckoii, Kypckoit, CMoneH-
ckoit, YepHoObuUibckoit 1 UrHanuHckoit ADC.

HemanosaxHsiM ObL10 M TO, uTO [leppas
AIC cTana «Ky3HMLEH KanpoB» Ui NOATOTOB-
KH CIeLMAIMCTOB-3KCILUIyaTalMOHHUKOB peak-
TOpHbIX YcTaHOBOK HoBo-BopoHexckoii U be-
nospckoit ADC, negokona «JleHUH», NepBbIX
IBYX MOABOAHBIX JIOAOK, LISl MOArOTOBKH CIie-
unanuctoB [IP, YCCP, KHP, CPP. PaboTHu-
KH [Neppoit ADC npMHUMAaIH Y4acTHE B MyCKE
Cubupckoit A3C, mycke ¥ 3KcIutyaTauuu beno-
Aapckoil ADC, bunnbuHckoii ADC, neppoit A9C
YCCP B boryHule, MHOTHE U3 HUX CTAIHU pYy-
KopoautensiMu ADC, paboranu B annapare Mu-
HHUCTEPCTBA.

OueHb ckopo peaktop AM [lepsoit ASC
CTaJl OIHOMH H3 OCHOBHBIX HCCJIE10BaTEIbCKHUX
peakTopHbIX 6a3. Ha ero npoeKkTHLIX 3KCnepu-
MEHTaIbHBIX YCTAHOBKAaX (TOPH30HTAbHbIE U
BEPTHKAJIbHBIE 00JTyYaTe/ibHble KaHalbl, TEIUIO-
Bas KOJIOHHA, CEJEKTOPHbIA KaHan, ropsuas
KaMepa) 4 Ha BHOBb CO3JaHHbIX 17 3KcnepH-
MEHTAJIbHBIX MET/IAX ObL1a OpraHM30BaHa Hapa-
60TKa U30TONHONW NMPOAYKLUMH, NMPOBOIAWIUCH
HEeUTPOHHO-(PH3HYECKHE UCCIENOBAHHSA H HC-
CJiefOBaHHUA MO (PU3HKE TBEPAOro TeJa, OCcylle-
CTBJISUIMCh KOMIUTEKCHBIE HCCJ/IEIOBAHHA TyC-
KOBBLIX U MEPEXOAHBIX PEXHMMOB IO MPOeKTaM
benosipckoit ADC (B peXuMax KMNEHUS H
BHYTPHPEAKTOPHOTO NeperpeBa TEMIOHOCHTE -
ns) U bunubunckoit ATOL (B pexume ecre-
CTBEHHOM LIMPKYJISLMH TeruioHocHTens ). [1po-
BOAWIHCh UCTIHITAHHSA HOBBIX TEIL10BLLAENAI0-
LMX 27IEMEHTOB, OPraHHYECKHX TEIUIOHOCHTE-
e, HOBbIX MaTepMalioB, HOBbIX 1aTYUKOB
BHYTPHUPEAKTOPHOTO KOHTPOJISl U CTepXHeH
ynpas/ieHHs peakTHBHOCTbIO. C 1961 r. npoBo-

JILA. Koverkos

JWJIHCh MacCOBbI€ MCTNILITAHHS 3JIEKTPOTeHePH -
PYIOLIMX KAHAJIOB JUISi KOCMHYECKHX PeakTop-
HbiX ycTaHoBoK BYK u TOI1A3.

Ouenb ckopo lNepsas B Mupe ADC crana
JOCTYNHO#M AN WMPOKOo# obliecTtBeHHOCTH. Ee
FOCTAMH ObLIM BbLIAIOIIHECH YYEHbIE, [TOJIUTH-
4YecKMe M OOLLEeCTBEHHbIE NEATE/IU, B TOM YHCJIE:
. Hepy u U. 'anam, A. CykapHo, B. Yibbpuxr,
Kum Up Cen, U. Bpo3-Turo, @. XKonuo-Kiopu,
X. ba6a, I'. Cubopr, @. IleppeH, 3. DkayHa,
C. Koyn, I'.K. Xykos, 0. A. IN'arapuH, wieHH
[MpaButeabctea CCCP: I''M. ManeHkos,
JI.M. Karanosuy, B.M. Monortos, M.T. Ilep-
BYXHH. 3a nepsnie 20 net 3Kkcrutyatauuu [Nepsoii
ADC ee nocetu okoJo 60 000 yenoBek, B TOM
yuciae — 9000 uHocTpaHLEeB.

Henbas He orMeTHTB enie oaMH (akT. 3a Bee
rojibl KCILTyaTallMHd YCTAHOBKH Ha Heil He ObU10
CJIy4yasi OfacHOrO nepeody4yeH sl COTPYIHHUKOB,
TaKXe KaK OKpYXalollas MeCTHOCTb M ropol,
pacrnonoxeHHbi# B 1,5 — 4,5 KM oT peakTopa, He
NOABEPrajiuCh paiMallMOHHOMY BO31EHCTBHIO
Bhillie UIyKTyalHii ecTecCTBEHHOro poHa.

AnepHas 3HepreTHka siBUJach 06pa3Lom
HOBBIX, BBICOKHX, NOTEHLIHAIbHO ONAacCHbIX TeX-
HoJsioruii. OHa noTtpeboBaia HOBOTO OTHOLLIE-
HHUS K npobyieMe 6€30MacHOCTH Ha BCEX CTalH-
Ax co3aaHus ADC — oT NpoeKTHPOBaHMS 10 IK-
CIUlyaTalHM, HOBOH KYJbTYphl 3KCILTyaTallkH,
NMPU3HAIOLLEH MPHOPHTET 6€30MacHOCTH, y4ya-
CTHUSl HayYHBIX KOJUIEKTHBOB B NMPOEKTUPOBA-
HHMH U 3KcIu1yaTauuHu. [lepBeie pocTKH nono6-
HO#H purnocoduu 6e30NacHOCTH TaKXKeE HAYT OT
[NepBoii ASC, onHako notpeboBaioch BpeMs H
MHOIOHALMOHAJIbHLIH OMNLIT, YTOOLI OHA YTBEp-
IWJIACh B MHpeE.

Ho nocneaHero «paboyero» AHA Ha ycra-
HoBke [lepBoit ADC, KpoMe YTHIU3ALIUU Ter-
JIOBOI 3HEPruM, ocyllecTBasaach HapaboTka
M30TOIMHOM NMPOAYKLIMH H NPOBOAKIHCH UCIIbI-
TaHHUA TBA10B. KU 310 yXe caMo no cebe umeeT
3Ha4yeHwue.

Mepsan B mupe ADC ocTaHOBAEHA. 110 XE AAAbLIE?

Mo npukasy MuHucTpa «O noaroToBke K
BbIBOZY M BbIBOJ€E M3 3kcrutyatauum [lepBoii B
mupe ADC» ot 29 anpens 2002 r. craHuud 6bu1a
ocraHomieHa. TouHee — ObL1a NpekpalilieHa ee
IKCIU1yaralusa C rencpauueﬁ MOILLHOCTH 3a CHET
LIEMHOro npouecca aejieH1s saep ypaHa u rny-
ToHUs. EeskcruyaTauusi Mpoao/KaeTcsi, HO YiKe
B PEXXMME BbIBOJA M3 3KCIUlyataunu. Obpatlia-
SICb B TOT A€Hb K NEPCOHANY CTAHLIUH, FeHepalib-

Hblii aupexTop FTHL P®-®35H, BeinonHsioLIe-
ro (pyHKUHIO IKCIUTYaTHPYIOLLEH OpPraHHU3aLuH,
A.B. 3ponHukoB cka3an: «Bce, kTo He xoTen Obl
paccrarecs ¢ [1epoit A9C, MOXET NPOAOIKHTD
CBOIO pabOTy B MHTEPECH Il NEPHOL €€ BhiBOAA
M3 3KCIUIyaTalluH, U B 3TOi paboTe Bbl (HDAKTH-
YeCKH BHOBb OyeTe 1epBoIpoXoaLaMH, 4 Mbl B
BallleM y4acTHM B 3TOi paboTe 3aMHTEpecoBa-
Hbl. CTAHLHMS HAXoAMWJIACh B IKCIUIyaTauuu He3




JI.A. Koyerkos

masioro 48 net. Cpok i peakTOPHOI YCTaHOB-
KM noka pexkopaHblii. [lopa eit Ha Nokoii, HO K
3TOMY €€ He0OX0IMMO XOPOLLO NOArOTOBHTD.»

Cor1aCHO KOHLIETTLIUH NPHHSAT BAPUAHT Bbi-
BOJA M3 IKCIUTyaTallM{ MCC/IeA0BaTe/IbCKOro pe-
aKTopa CTaHLMHU C JUIMTE/bHBIM COXpaHEHHEM
YCTAHOBKHM Mol HaGmoAeHHEM. DTy IeATEIbHOCTD
NpeanoaaracTcs OCylIECTBUTD B YEThIPE Tana.

[lepBHiit 3Tan — moarotoBUTeNbHbIH. Ha
3TOM 3T1ane GUKCHpYeTCS HAKOIUIEHHBI ONbIT,
co3aaerca 6aHK UCXOOHBIX JaHHLIX, pa3pabaTbi-
BalOTCS MPOrpaMMa HHXEHEPHOTO U paaualiM-
OHHOro 00c/e10BaHUsA YCTAHOBKHM, MporpaMma
1 rpacuK BbIBOAa YCTAHOBKH M3 3KCILTYaTaLlMH,
nporpaMma obecneyeHusi Kayectsa pabot, Bbl-
MOJIHAETCS OLIEHKA HAKOIUIEHHOH aKTHBHOCTH H
00beMOB palHOaKTHBHbBIX OTX00B, pa3pabarbl-
BaeTCsl TEXHHYECKOE 3aaHHE Ha MPOEKT U caM
MPOEKT BhIBOAA M3 3KCIUTyaTallMH YCTAHOBKH,
BKJII0Yas OTYET Mo 000CHOBAHHID 6e30MacHOCTH
M CMETY PacxoIoB.

YcraHoBka 0CBODOXIAETCA OT CBEXETO U
HAKOIUIEHHOro oTpaboTaBILEro TOIUTMBA, XHI-
KHMX M ra3000pa3HbiX paiHOaKTHBHBIX Cpell, pa3-
pabarniBaetcs nporpamma HUOKP B npouecce
BbIBOJA YCTAHOBKH M3 IKCIUTyaTallMH, BKJIIOYa-
ioL1as pa3paboTKy HECTAHAAPTHHIX TEXHOJIOTH-
YeCKUX MPOLIECCOB M0 KOHAWLIMOHUPOBAHMIO pa-
IHOAKTHBHBIX OTXO0B, pa3pabaThiBaIOTCS U H3-
rOTOBJIAIOTCA HEODXOAMMBIE TPAHCNOPTHRIE
CpeAcCTBa, MPUCNOCOOIeHHA, MHCTPYMEHTApHIA.

KpoMe Toro, B npoliecce BHIBOIA H3 IKCII-
nyatauuu [NepBoit ASC npeanosaraercs npose-
CTH TLIATEJIbHBIE PAIMALIMOHHBIE UCC/IEN0BaHHA,
HCCJIEN0BATh KOMIUIEKCHOE JUTUTEIbHOE BO3ACH-
CTBHE Pa3THYHLIX MOBPEX1al0LLMX (aKTOpOB Ha
MCIMOJMIb30BAaHHBIE MaTepHanH (CTanb, rpadur,
©€TOH M 1p.), ONpeae/IMTh OCTaTOYHBIA pecypc
obopynoBaHusi.

Bonbiuas yacTb paGoT 3TOrO 3TaNa BHINOJ-
HeHa. B yacTHocTH, MpoBeaeHa MPOBEpKa COCTO-
AAHMA 000pYIOBaHUA U CUCTEM C LIE/IbIO [TOOTBEP-
XKIeHus uX paboToCrnoCcOOHOCTH MPH BHIMONHE-
HHMH paboT Ha MOATOTOBHMTEJIBLHOM 3Talle, NMpo-
BelicHa MPOBEPKA COCTOSAHUSA 31aHHA H COOpY-
XeHui. B pesynbrarte 6bU1M 0OpMIIEHBI AOKY-
MEHTHI, JalOLIKE MPaBo Ha MPOAOKEHHE IKCII-
JyaTauuu Bcero KoMiuiekca ADC Ha ceMb G/1M-
XKaHILMX JeT.

B cenTabpe 2002 r. U3 peakTopa U3BIeUeHa
nociefHss ToriMBHas cGopka. OpraHu3oBaHa
MaccoBas pa36opka obnyueHHbIx cOOpOK C oTae-
JieHHEeM OT HHMX TB3JIOB, X KOHTpoOJieM, oTOpa-
KoBKOM nedekTHBIX, YIAKOBKOM B TPaHCIIOPT-

Ypoku u Hacnegme [lepeon B mupe ASC

HbIE MEHAIBl H OTNPaBKOl MX B LIEHTPAIbHOE
XpaHWIMIle OTpaboTaBIIEro TOIUIMBA HHCTHTY-
ta. K HacTosilieMy BpeMeHH OHO M3 IIBYX Xpa-
HWIHIL ADC NOJIHOCTBIO 0CBOOOXIEHO OT OTpa-
6oTasllero TorMBa. B npolecce BeINOJHEHUS
3TUX paboT O6bLNO BhIABIEHO, 4TO ~20% TB3J10B,
IUTMTENbHOE BPEMS HAXOAALLUXCA B XpaHWIHILE,
HMEIOT NOBpeXIECHHA 000/104Y€EK, B TOM YHCJIE C
yacTUYHoO#i norepeit Toruea. Kak npasuno, Ta-
KHE TMPOCHINMH TOIUIMBA JIOKAJH30BaHbl Ha JHE
I'Wib3 XpaHWIHLIA. ITO NoTpe6oBao pa3pabor-
KM TEXHOJIOTHYECKOTO MpOoLIECCa, H3MOTOBRJIEHHS
HeoOXoaHuMoro ob6opy1I0BaHUS U OYHCTKH C €ro
MOMOILBIO THJIb3 XpaHWIHILA.

[1poBeneHHBLIMH pacyeTHHIMHM HCCIIEN0Ba-
HHSIMH YCTaHOBJIEHO, YTO 0011as HAKOTUIEHHas!
aKTHBHOCTb Ha peakTtope AM cocrasasier
~4-10'¢ bk. 3a 70 1eT BbLIEPXKH B pa3psil Hepa-
JHOAKTHUBHBIX, MPOMBbILUIEHHBIX, HE MOMJIEXa-
KX KOHTPOJI0, OTXON0B coracHO «OCHOBHBIM
CaHHWTApHBLIM MpaBWIaM obecreyeHHs paaaLu-
oHHo# 6e3onacHocTH» (OCITOPB-99) nepeiinyr
6eTOH 3alIMTHl peakTopa (~2600 T) U BepxHss
yyryHHas 3awura (~20 1). [lpyrue MeTa/Ll10KOH-
CTPYKLIMH PEAKTOpa: KOXYX, 0aKu BOIHOM 3allm-
Tbl, HHXKHAA [UIMTA U BHYTPEHHHE YYTYHHbIE
6noku (~70 T), a TakKe rpaHT aKTHBHOM 30HbI
(~30T) — ocTaHyTCs palMallMOHHO-OMACHBIMH.
[1pu 31OM AOArOXKMBYI111asi AKTHBHOCTb METAILIO-
KOHCTPYKLIHI M3 yriepoaucTOi cTanu Oyaer
onpeaensaTbcsi HHYTOXHBIMH MPUMECAMH HHKe-
Jig ¥ cepebpa B Heil M JU1s MX MOJIHOIO pacnaja
norpebyercs ~ 1300 net, a aKkTHBHOCTB rpachuTa
3a cyet C- 14 octaHeTrcs 6e3 MU3BMEHEHHI HE ONHY
TeiCAYY JeT. 3a 50 ner o61uas akTHBHOCTb 060-
pynoBaHusi CHU3uTCs ¢ 4,310 bk 10 1,1-10" Bk,
YTO MO3BOJHT C MEHBLLIMMH J0303aTpaTaMH Mpo-
M3BOIHTD PabOThI CIEAYIOLIEro ITana.

B paMkax roaroroBMTeIbHOTO 3Tarna ocTa-
JIMCh IBE€ BaXHEHIIMEe 3aaYyy: 3aBEpIIMTh pa3-
O0pKY OCTaBLIMXCA LUTATHBIX OTpaboTaBLIMX
TOIUIHBHBIX COOPOK C OTTIPaBKOH TB3JIOB B LICHT-
pPaIbHOE XpaHWIMIIE OTpaboTaBLIEro TOILTHBA
MHCTHUTYTA, BLITOJIHHTE paboThI 10 pa3bopke K-
CIIEPUMEHTANbHBIX 3JIEKTPOre HEPHPYIOILIMX Ka-
Ha1oB (~50 wwT.) H 00e3BpeANTD ColepXallHecs
B HHUX TexHosoruyeckue cpean Cs, Li, Na-K.
Kpome Toro, Ha 3TOM 3T1arne HeoOX0aHMMO 3aBep-
WIKTB pa3paboTky npoekra. [lonHocThiO 3aBep-
WKTH paboThl MOArOTOBUTEILHOTO 3Tana npea-
nonaraercs B 2006 roxy.

Cneaylomuii, BTOPO# 3Tan, — NoaroToBka
YCTAHOBKM K LJIMTEJIBHOMY COXPaHEHHIO Moj
HabmoneHueM. Ha 3TOM 3Tane npeacTour:

Q
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— IEMOHTUPOBATb HEHYXXHOE [UTA AA/IbHEMN-
LIHX paboT HEPAIHOAKTHBHOE MEXaHHYECKOE H
31eKTPO00OpYIOBAHHME C LIEJIBIO MX YTHIM3ALIMH,

— IEeMOHTUPOBATh HEHYXHOE 1A JaTbHei-
wux pabot cnaboakTuBHOE 060pYIOBaHHE, OT-
MPaBHThb €0 B XpaHWIHILE pafHOAKTHBHAIX OT-
XOIIOB HHCTHTYTA;

— BHITOJTHHTD JIOKATM3ALIHIO C H30/ISLIHeH
OT OKpYXalolllei cpelabl HauboJ1ee OMacHbIX HC-
TOYHHKOB PAIHOAKTUBHOCTH (pPEeaKkTop, MOIrWIb-
HMK ropsiyei Kamepnl, EMKOCTb Ne 9 ¢ BRICOKO-
aKTMBHHIMH OTXOJaMH), OCTAIOILIMXCS Ha 37a-
HHH ADC Ha JUIMTeNIbHOE COXpaHEHHE ToJ1 Ha-
OMoneHHeEM;

— CMOHTHPOBaTb HEOOXOIMMBIE CPEICTBA
KOHTpOJISI 32 HEPACIPOCTPAHEHHEM JIOKATH30-
BaHHOI palMOAaKTHBHOCTH H COXpaHeHHeM Oa-
PbEPOB Ha ITyTSAX BO3MOXHOTO €€ paclpocTpaHe-
HHA, H OPraHU30BaTh CHCTEMAaTHYECKUI Haa30p
32 3TUMM CHCTEMaMH;

— CMOHTHPOBATh JOMOJHHUTENbHbBIE Cpel-
cTBa GPH3HYECKOM 3aLLUThHI;

— BRLIMNOJIHUTE MpeIyCMOTPEHHBIE ITPOEKTOM
paboThl No opraHK3auMK Ha 6a3e I[1epBoii B Mupe
ADC My3ses aTOMHO# 3HEPreTHKH;

— BLIMOJIHHUTD HCOGXOIIHMHC PEMOHTHBIC
paboThl 1 0(hOPMHUTL JOKYMEHTALIUIO, TOATBEPX-
JAOILIYI0 BO3MOXHOCTD JaTbHEMILEeH JUTHTeTbHOM
3KCIUTYaTalMH 31aHHUS U COOpPYXXeHHH (OCHOBHOE
3naHue, BEHTWIALIMOHHBIA LIEHTP U 1Ip.);

— TMONYYHTb JIMLEH3HIO Ha BLIMTOTHEHHE
paGot no BuiBony ADC U3 3KCILTyaTaLlMH.

PaGortn! Broporo 3rana npeanoJaraercs 3a-
BepliuTh K 2011-2012 rogam. B 3toT nepuon
OyayT Npomo/XKeHb paGoTH MO BHITOJIHEHHIO
uccnegosaHui no nporpamme HUOKP u npo-
rpaMMe KOMILUIEKCHOTO HHXKEHEPHOIO M pag1a-
LIMOHHOIO 00C/NIe10BaHHSA YCTAHOBKH.

JBa nocneayiolMx 3tana — TpeTUid (Lu-
TEJIbHOE COXPaHEHHE Mo HAOMIOAEHHEM) U YET-
BEPTHIii, 3aBepllLalOLIHi 3Tal N0 BHIBOAY YCTa-
HOBKM M3 3KCIUTyaTallMH, [TpeyCMaTPHBaIOLLUF
OKOHYATeIbHLIHM JEMOHTaX U JIMKBHAALIMIO BCE-
ro ocrasuLierocsi o6opyaoBaHHs, 30aHHH H cO-
OPYXEHHH, B HacTosllee BpeMs MPOTrHO3HpO-
BaTh, TeM 6oJjiee JeTanbHO IUIaHUPOBAThb, TPYA-
Ho. BeposiTHee Bcero norpebyercs HEOMHOKpAT-
Hasi KOPPEKTHPOBKA MPOEKTa C YYETOM pe3y/ib-
TAaTOB MCCJEN0OBAaHHH, HAKOIUIEHHOTO OIBITA,
pealbHOIO COCTOSIHUSA 30aHHI H COOPYXEHHH.

Cocroanune pa6or no Bbisopy m3 akcnayataymm Mepson AIC B rop 60-Aetnn co pAHa nycka

INepBriii 3Tan BLIBOAA YCTAHOBKH M3 3KCII-
JlyaTalMHM B HacToslliee BpeMs MOJHOCTBIO 3a-
BepluéH. BeUIO NMpOBEPEHO COCTOSIHHE HEobXO0-
JUMBIX JUISl BRITIOJTHEHUSA OanbHeHIIux pabor
o6opynoBaHus, MpubOPOB, CHCTEM KOHTPOJIA;
MPOBEPEHO COCTOAHUE 31aHUA M COOPYXEHHIA:
MoATBepXIeHa uX paboTocnocobHocTh. B ceH-
T6pe 2002 r. U3 peakTopa H3BJIe4YeHa MOCIeIHAA
TOIUTHBHAA cOOpKa M Ha MX MECTO YCTAHOBJIEHH
BEPXHHE YacCTH OT pa300paHHHX (I€MOHTHPO-
BaHHbIX) OHBIIHX TOTUTMBHBIX KaHaIOB. Takum
00pa3oM, peakTop H30IMPOBaH OT OKpyXaloLLeii
cpenn. B 2008 r. 3aBepuieHa pa3bopka ocras-
LIHXCA IITATHRIX TOIUTMBHBIX COOPOK M 3KCIe-
PMMEHTAIBHLIX JIEKTPOTeHEPHUPYIOLLIMX COOPOK
KOCMMYECKOI0 HasHaYeHHs C KOHAULIMOHHPOBa-
HHUEM MX pabouux cpen — LE3HH, TMTHH U Ha-
TPUH-KaMii. Bee TeruioBbIAENSIOLIME 3IEMEHTBI
TOIUTHBHBIX KAHAJIOB YIIaKOBAHH B Y€XJIHI H BhI-
Be3€¢HHI B LIEHTPAIbHOE XPAHWIHIIE HHCTHTYTA.
Bcero B XxpaHWJHILE HHCTHUTYTA BHIBE3EHO
12 136 Kr ypaH-MONTHGIEHOBOTO H YPaH-OKCHI-
HOro TOIUIHBa oboraleHHeM 1o ypaHy-235 ot
5 10 10 % /Tlocje 3TOro BEE rHIb3bl XpaHHIIHILA
OTBC ouliIeHH QT NPOCHINEH TOTUTHBA U3 He-
HbIX TB3JIOB.

repM

Pabothl BTOporo srana Takke 3aBepLIEHBI.
Jlokanu3oBaHBI M 110 BO3MOXHOCTH FEpMETH3HPO-
BaHBI OCTalOLIHeCH Haubosiee OnacHbIe YYacTKH:

1) 6eToHHad L1aXTa peakTopa U HaXOAALLIH-
ecsl B Hell KosblieBoi 6aK BOOIHOH 3allMTH H
METALTOKOHCTPYKLIMH peakTopa (KOXyX, BepX-
HSI M HIDKHME TUIMTHI) ¢ rpaHTOBO#M K1ankoi —
Bcero 2720 T;

2) «MOTHJIBHHK» ropsuei kamepsl (8,15 T
CTAIBHBIX H 24,46 T rpadHTOBBLIX palIHOAKTHBHBIX
OTX010B) ¢ 6aKOM-OTCTOHHHMKOM H Pacro/IoXeH-
HbIe Mo0IM30cTH MOHXIOCH M-1 1 M-2 ¢ o61eit
OlLIEeHEHHOW aKTUBHOCTBIO 4,2-10" Bk;

3) émxkoctb Ne 9, B KOTOpPO# HaxoasTCA pa-
JHO0AKTHBHEIE CTAJIbHEIE M Ipa()MTOBLIE OTXO-
Inl, Bcero 16,5 T ¢ oLleHEHHOM aKTMBHOCTBIO
4,2-10" Bbk.

Ha ocHoBe aHanu3a npo06 rpadura 1 nuia-
Ma BHITMOJIHEHA OLIEHKA CONEPXaHU A MPOCHINENR
ypaHa M ILUTYTOHHSA B rpaMTOBO# KJIaaKe pe-
aKTopa, a TaKXKe B 6aKe-OTCTOHHHKE «MOTHJTb-
HHUKa» ropsiueit KaMmepsl U B MOHXI0cax M-1 u
M-2. C yyétom oboraiueHus ypaHa <10% o6-
111as CyMMa o ypaHy-235 coctapuna 78 T ¥ no
rmyroHHIo 2,8 r. [lockonbKy obliiee cofepxa-
HHE IEeNSIINXCH 3JIEMEHTOB HE NMPEBLILLIAET per-
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nameHTHpoBaHHBIX 300 r yctaHoBKa AM Tenepb
He ABJISETCH S1EPHO-0NaCHLIM 00BLEKTOM.

IMpou3BeneH eMOHTAX HEPAIHOAKTHBHO-
ro ¥ c1abopanoakTHBHOIo 060pyIOBaHUA, CO-
oTBeTcTBeHHO, 60 M 245 T. HepanuoakTuBHOE
000py10BaHHE BHIBE3EHO L1 YTHIH3alUMWH. Pa-
IM0aKTHBHOE 060pYy10BaHHE BRIBE3CHO B LIEX pa-
IHOAKTHBHBIX OTXOA0OB HHCTHTYTA.

B coorBetcTBUM c ITopyyeHuem Ilpe3u-
neHta Poccuiickoit @enepaumu ot 9 anpes
2009 r. u npuka3zoM ['ockopnopauun «Poca-
ToM» Ha 6a3e [lepBoii B Mupe ADC co3naercs
oTpac/ieBOit MEMOPHAIbHBII KOMILTEKC. B cBs-
3M C 3THM 4YacTb 000pynOBaHHA, BKIIIOYAs Ma-
poreHepartop, Hacochl, obopynosanue CY3,
obopynoBaHHe My/nbTa yrpaBieHHs H MHOroe
Ipyroe, He JEMOHTHpYeETCH.

C y4yéToM Bcex BHIMOJIHEHHBIX paboT no-
JlydeHa JIMLIEH3Us Ha BRIBOI M3 IKCIUTyaTalluH

Ypoku v Hacnepue [epeon B mupe A3C

IMepBoii ADC, u ycTaHOBKa NepeBeeHa B pe-
XHM COXpaHeHHUd noa HabmoaeHueMm. OnHa-
KO MOpaJibHble COOOpaxeHHUs W 3apyOexXHBIi
OINBIT MOACKA3bIBAKOT OTKA3aThCsl OT NepBOHA-
YaJIbHO NMPUHATOIO peLeHUs COXpaHEHMS YC-
TaHOBKH noj HabnoneHHeM B TeyeHue 70-
100 net, a 6e3 npoMenIeHUA NIPUCTYTIATD K pa-
60TaM Mo OKOHYaTeIbHOMY J€MOHTaXy U 3a-
XOPOHEHHMIO OCTAIOLIMXCH PAaAUOAKTHUBHOIO
000py10BaHHMA U MAaTEPHAJIOB, 32 UCKIIIOYEHH -
€M OCTaB/IAEMBIX LI IEMOHCTPALIMH B Kaue-
CTBE MY3€HHBIX 3KCITOHATOB.

B 3aK/i04eHHE CTOMT HallOMHHMTB, YTO 3a
BCE€ BpeM# IKCIUTyaTallHH M MOCIEIHHX JIET BhI-
BoJia U3 3Kcrutyatauuu Ha [lepsoit ADC He GbL10
C/Ty4yaeB OMacHoro rnepeodyyeHHUs NnepcoHana,
a TakoKe He ObUIO CITyyaeB OMacHOIo paIualiMoH-
HOIO 3arpsi3HeHUs] OKpyXalollle cpeibl U onac-
HOTrO BO3JeHCTBHA Ha HaceleHHE.
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ON THE HISTORY OF THE WORLD'S FIRST NPP CREATION

Yu.V. FROLOV

Project GeNeRATION

"In 1922, long before the discovery of neu-
trons and uranium nuclei fission reaction induced
by them, V.I. Vernadsky wrote, "Soon the time will
come when the man will get nuclear power at his
disposal, the source that will give him the chance
to organize his life as he would like to. It may
happen in centuries. But in any case it is obvious
that it will have to be. Will the man be able to
properly use this force, to direct it towards his
good and not to his self-destruction? Is he wise
and skilled enough to use the force that the sci-
ence will inevitably give him?.."

And though, when speculating about the
prospects of nuclear power, he sometimes asked
himself, "I wonder if 'm wrong or not?", after the
outstanding discovery made by O. Hahn and
F. Strassmann he did everything possible to per-
suade the USSR Government of the necessity to
work on this problem so as even before the begin-
ning of the war to combine the odd studies into a
single comprehensive, target-oriented program of
work on "the practical use of uranium intra-atom-
ic energy.”

In spite of the skeptical attitude of a num-
ber of scientists, the discussions of V.I. Vernadsky's
initiative held in the USSR Academy of Sciences
resulted in working out a set of interesting tech-
nical proposals, in a more thorough discussion of
various reactor concepts. Under this program the
experiments on uranium isotopes separation were
carried out, a number of studies in nuclear phys-
ics and calculations of "critical size and mass re-
quired for neutron-induced chain fission reaction”
were performed. Besides, the state of uranium
deposits and technologies of uranium ore repro-
cessing were analyzed and the measures on ex-
panding geological exploration were indicated.

In 1940—1941 in the USSR consideration
Wwas given to several patterns of ¢hain reaction pro-

gression and, according to 1.V. Kurchatov state-
ment, only one of them ("the mixture of urani-
um enriched with light isotope and water") was
recognized as applicable for creation of a nuclear
reactor. Distressing was also the analysis of prac-
tical potentialities to solve this problem (there
were no uranium and heavy water reserves suffi-
cient for experiments, the methods of uranium
isotopes separation that would allow the required
amount of 25U to be promptly separated had not
been developed, there was no experimental base
for research in nuclear physics, etc.). That was the
situation by the beginning of the war when all the
nuclear investigations were suspended in the
country.

When in 1942 the "uranium" work was re-
commenced, the problem of "uranium fuel pro-
duction” first was identified in the resolutions of
the State Defense Committee, in 1.V. Kurchatov's
reports as an alternative (either a bomb or a fuel),
and then as a possible promising task. The pur-
pose of all the reactor studies of that time was to
create a reactor for plutonium production.

L.V. Kurchatov enthusiastically received the
information of intelligence service about the re-
actor start-up under Fermi's guidance in the USA.
He considered it as "an extremely important mes-
sage” and the event as "the most remarkable phe-
nomenon in the world science and technology”™.
In 1944, when reporting to 1.V. Stalin about the
work results, he pointed out that "though the use
of uranium energy was related to the solution of
most difficult problems, the danger of the use of
nuclear bombs and power prospects of nuclear
boilers were so significant for the country that the
utmost development of work on uranium was the
issue of pressing necessity."

On August 20, 1945, soon after the nuclear
bomb explosion_in Japan, the Special Commi
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tee? at the State Defense Committee (SDC),
with L.P. Beriya as its Chairman, and the First
Chief Directorate (PGU) at the USSR Council
of People's Commissioners (CPC)¥ headed by
B.L. Vannikov were established to take control of
all the work on the use of nuclear energy. The two
main practical tasks of these agencies were also
defined: "to construct nuclear power plants and
to develop and fabricate a nuclear bomb."

It is quite natural that in 1945—1949 the
main efforts of scientists and material resources
were directed towards the creation of a nuclear
bomb. But already in October 1945, P.L. Kapitsa
was the first who raised the question in the Spe-
cial Committee about the necessity to organize
work on the peaceful use of nuclear power. In
December 1945, when assessing the situation of
those days, P.L. Kapitsa wrote, "... What is hap-
pening nowadays when the nuclear energy is con-
sidered, first of all, as the means for wiping out
people is as petty and absurd as to recognize the
main value of electricity in the possibility to con-
struct an electric chair.”" He thought that "the prin-
cipal value of the technical use of nuclear process-
es consisted in the fact that the mankind had a
new powerful energy source at its disposal.” Soon,
on L.P. Beriya's demand, he was dismissed from
the Special Committee membership and the ini-
tiative was passed into the hands of President of
the USSR Academy of Sciences, S.1. Vavilov who
submitted his proposals on work in this field in
April 1946. The following people participated in
their discussion and preparation of the first plans:
A.F. loffe, 1.V. Kurchatov, A.l. Leypunsky,
A.l. Alikhanov, N.N. Semenov, Yu.B. Khariton,
D.V. Skobeltsyn, G.M. Frank, V.S. Yemelyanov,
B.S. Pozdnyakov.

In this context there were certain subjects
related to nuclear power and the issue of power
reactor creation that were mentioned for the first
time. They were: "The use of nuclear power in
national economy (power engineering, trans-
port),” "The use of uranium boilers for electricity
generation,” etc., and even exotic of that time
"Research on the issue of direct conversion of ra-
dioactive radiation into other forms of energy." ¥

The plan prepared on the basis of S.1. Vavilov's
proposals and approved by the USSR Council of
Ministers in December 1946 included the follow-
ing subject: "The ways to use nuclear reactions for
power systems". The work was charged to the In-
stitute of Chemical Physies, Laboratories Na,2"
and No.39 of the USSR Academy of Sciences
"with the involvement of the Central Institute of

Boilers and Turbines (TsKTI) and All-Union
Thermal Engineering Institute (VTI) into the de-
velopment of respective issues."

We could hardly say definitely what partic-
ularly was done by this order. Using indirect in-
formation we managed to find out that in the
documents from Laboratory No.2 there was cer-
tain mentioning of G.N. Flerov's position paper
called "The ways to use reactor systems" concern-
ing fast neutron reactors and uranium-graphite
reactors with water and gas coolants. Probably
there was some consideration of their use for elec-
tricity generation. Certainly, the most important
achievement of 1946 was the creation and start-
up (in December, 1946) of reactor (critical assem-
bly) F-1 at the site of Laboratory No.2.

Since 1947 the Scientific and Technical
Council (STC) of the First Chief Directorate
(PGU)® started to pay more attention to nucle-
ar power. At that time the STC was actually the
main coordinating and expert authority respon-
sible for scientific and research work under the
Soviet nuclear project. In late 1946 — early 1947,
by order of the STC Chairman, B.L. Vannikov,
the Scientific Secretary of this Council,
B.S. Pozdnyakov, prepared a position paper. It
was called "Nuclear Reaction Based Power Sys-
tems" and based on the work performed in the
USSR and the analysis of materials published in
foreign press. On March 24, 1947, the STC con-
sidered this paper and made the conclusion "that
currently research and preliminary design work
should be initiated with the aim to use nuclear
reaction energy for power systems, bearing in
mind the preparation for developing work in this
direction in good time."

In 1946—1947 Laboratory "V'? was estab-
lished, it was the first research and development
institution in the USSR for developing power re-
actors. It turned out very important for further
progression of events in this area.

Already in 1946 — early 1947, the possibili-
ty to create "a uranium system with enriched ura-
nium and light water to generate energy in the
technically acceptable amount” was studied in
Laboratory "V". At the beginning of 1947 A 1. Ley-
punsky who was a supervisor of scientific work
performed in Laboratory "V" entrusted the Labo-
ratory "to investigate the problems related to mod-
el experiments in uranium reactors with berylli-
um as a moderator.”

Based on the work performed the following
types of power reactors included in the planned
studies were determined by the end of 1947:
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— "the facility with helium coolant and en-
riched uranium with the capacity up to 500 thou-
sand kW" — Laboratory No.2;

— "the facility with gas coolant and natural
or low-enriched uranium with the capacity up to
200 thousand kW" - Institute for Physical Prob-
lems (IFP) of the USSR Academy of Sciences;

— "the facility with water coolant and low-
enriched uranium with the capacity up to
300 thousand kW' — Laboratory No.2;

— "the facility with thorium, enriched ura-
nium and heavy water" — Laboratory No.3;

— "the facility with enriched uranium, be-
ryllium moderator and gas coolant with the ca-
pacity up to 500 thousand kW" — Laboratory "V".

The design, research and development insti-
tutions were involved in this work. They formed
the basis for further cooperation in the solution
of nuclear power problems (R&D Institute for
Chemical Engineering — NIIKHIMMASH,
State Special Design Institute — GSPI-11, All-
Union Institute of Aircraft Materials — VIAM,
All-Russian Thermal Engineering Institute - VT,
Experimental Design Bureau "Hydropress" —
OKB "Hydropress”, Central Boiler and Turbine
Institute — TSKTI, State Institute of Applied
Chemistry — GIPKh, Central Institute for Aero-
dynamics and Hydrodynamics — TSAGI, Insti-
tute of Physical Chemistry — IFKh, Institute of
Physics and Chemistry — FKhl and Power Engi-
neering Institute — ENIN).'?

According to S.M. Feinberg's recollection,
in 1948—1949 Laboratory No.2 "investigated new
types of nuclear boilers meant for nuclear fuel
production from inactive elements (uranium-238
and thorium-232) or for engines," but as he point-
ed out "until recent times more immediate tasks
prevailed." Indeed, before testing the first nucle-
ar bomb the work not directly related to this is-
sue was developing very slowly in the leading in-
stitutions. So, by the end of 1949, the design doc-
umentation had been prepared for only two power
systems developed by the IFP and Laboratory
"V", out of five planned to be designed in 1947.

Right after nuclear bomb testing, A.l. Ley-
punsky and S.M. Feinberg applied to the PGU
on the issue of creation of power reactors.

A.l. Leypunsky emphasized the necessity "to
extend the work on various power systems in order
to compare and choose the most efficient ways"
and proposed this question be discussed at the STC
meeting with the aim to work out a long-term pro-
gram. He thought it possible to start work on fast
and intermediate reactors at Laboratory "V,

In his position paper "Atomic Energy for
Industrial Purposes” (November 4, 1949)
S.M. Feinberg analyzed different options of us-
ing "nuclear engines" and came to the conclusion
that at that time it was economically inexpedi-
ent'? to construct nuclear power plants, so elec-
tricity generation by plutonium-production re-
actors had to be envisaged. Among the immedi-
ate tasks he indicated there was "development of
nuclear engine design” for submarines, develop-
ment of "nuclear engine designs for aviation”, "if
the issue of fuel cost was put on the back burner,”
as he put it.

Of great importance for further development
of work was S.M. Feinberg's proposal about the
creation of experimental facility for "testing ma-
terials, studying nuclear data and refinement of
the main components in nuclear engines design,"
i. e. the first experimental base of nuclear pow-
er'?, (Evidently the design of this test reactor de-
veloped by S5.M. Feinberg, G.N. Kruzhilin and
S.A. Skvortsov, was the first project by the USSR
LIPAN related to power engineering).

A.lL. Leypunsky and S.M. Feinberg insisted
on the urgent consideration of design documen-
tation on power reactors prepared by Laboratory
"V", IFP and Laboratory of Measuring Instru-
ments (LIPAN).

On November 18, 1949, L.P. Beriya, the
Chairman of the Special Committee entrusted the
PGU to work out the proposals on "the possibili-
ty to develop the designs of power systems and
engines based on nuclear energy."

On November 29, 1949, the PGU STC con-
sidered the first power reactor designs prepared in
the USSR:

— pilot reactor "L" of 10 thousand kW pow-
er with enriched uranium, beryllium moderator
and helium coolant — Laboratory "V", GSPI-11;

— pilot reactor "Sharik" of 10 thousand kW

power with low enriched uranium, graphite mod-
erator and helium coolant — IFP, OKB "Hydro-
press”.
After the analysis of expert conclusions and
discussions, the STC recommended the "Sharik"
reactor design for immediate construction and
made the decision to go on with the studies on
beryllium reactor "L" with postponing the begin-
ning of its construction'?.

The second important decision of this meet-
ing was as follows: Laboratory "V" was designated
as the base for construction of pilot power facili-
ties with integration of some of their systems. The
objective of these facilities was also determined
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unambiguously: "to investigate the issues of their
application, first of all, as engines for big ships and
submarines."

Then, on the very same day, another and not
very clear in terms of its reasons event happened.
After the STC meeting one more meeting was held
with the restricted number of people present there
(L.V. Kurchatov, A.P. Aleksandrov, N.A. Dolle-
zhal, B.S. Pozdnyakov). They discussed
N.A. Dollezhal's presentation called "On Graph-
ite Reactor Designs".

The question concerned the investigation,
assigned by A.P. Aleksandrov (IFP Director at
that time), on the preliminary design of a power
reactor with uranium of 4.5% enrichment (about
1 ton), natural uranium (15-20 tons) and thori-
um (10-20 tons).

The meeting recommended to include into
the plan for 1950 the design of the AV reactor "with
the simultaneous use of heat for electricity gen-
eration and plutonium production” and the de-
sign of "a small-size reactor with enriched urani-
um for energy production only, with total ther-
mal power of 300 units and effective power of
about 50 units", with graphite and water coolant.
(That was the first mentioning of reactor "AM",
i.e. that of the would-be First NPP; in the known
documents there was no information concerning
the existence of any design documents of the AM
reactor). The instructions were also given to ur-
gently perform physical calculations and experi-
mental studies on these reactors.

It seems to be acknowledged that under those
conditions that "forced" decision, whatever was the
cause, became the optimum and most realistic, it
made it possible to use the available resources and
experience to the utmost and opened the fastest
way to achieve the goal. Later 1.V. Kurchatov and
A.P. Zavenyagin explained the choice of the AM
reactor for immediate construction by the fact that
"this reactor had incorporated to the most extent
the experience of usual boilers’ practice: the gen-
eral relative simplicity of the facility made its con-
struction easier and cheaper.”

In their position paper prepared by order of
L.P. Beriya in December 1949, 1.V. Kurchatov and
B.S. Pozdnyakov analyzed in detail the problems
related to the creation of nuclear power plants.
They found it necessary to perform research and
development work in their justification, but both
they and the PGU recognized the immediate
tasks to arrange the two-purpose use of plutoni-
um-production reactors ("heat from Pu-produc-
ing boilers for electricity production”) and to de-
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sign "nuclear reactors for sea vessels and subma-
rines, for aircrafts and rocket missiles."

At the end of 1949 - early in 1950, the
LIPAN physical calculations and other studies
were performed under the supervision of 1.V. Kur-
chatov and at the NIIKHIMMASH the prelimi-
nary design of "a ship reactor” was developed un-
der the leadership of N.A. Dollezhal.

A "ship reactor” was "a high power density re-
actor with enriched uranium as applied to the ship
power system with steam turbine capacity of about
25 000 kW", with graphite and water coolant.

On February 11, 1950, at the meeting held
by B.L. Vannikov, Head of the PGU, "the ship
reactor” design was recognized as the initial one
and the decision was made in support of this
project to construct at the Laboratory "V site "a
pilot semi-commercial plant (AM plant) of 30
thousand kW thermal power and 5 thousand kW
electric power, with 300 kg of 3-5% enrichment
uranium, graphite moderator and water coolant.”

The participants of the meeting considered
that this decision was justified by the limited "re-
sources of fissile materials” and by the fact that
the most important task of the first period was "the
fundamental confirmation (at pilot plants) of
practical feasibility to convert NPP nuclear reac-
tor heat into mechanical and electric energy.”

So the power component of "a ship reactor”
was singled out as an individual pilot AM plant.

On March 28, 1950, in the PGU proposals
on the work plan for 1950 on the use of nuclear
power in national economy (the proposals were
signed by A.P. Zavenyagin and B.S. Pozdnyakov)
there was a direction, marked by a separate para-
graph, under the title "Use of nuclear reaction
heat for electricity production and power facili-
ties of ships and aircrafts”, which envisaged the
development of the AM facility basic design ("The
preliminary design of this facility had been devel-
oped. The facility was planned to be constructed
at Institute "V"'® with a turbine of 5 000 kW in
order to test its design characteristics and opera-
tion reliability. According to this sample it would
be possible to put into action boilers for subma-
rines of the same or higher power.")

On May 16, 1950, the Work Plan on the cre-
ation at the Laboratory "V site of pilot power plant
V-10 with three reactors (with enriched uranium-
235) was approved by the Enactment of the Coun-
cil of Ministers of the USSR. They were as follows:
"the uranium-graphite reactor with water coolant
(facility AM), the uranium-graphite reactor with
helium coolant (facility ShG) and the uranium-
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beryllium reactor with gas or liquid metal coolant
(facility VT)." On July 29, 1950, by another En-
actment of the Council of Ministers of the USSR,
N.A. Dollezhal was appointed "Head of Work on
the Development of a New Type of Atomic Power
Plants,” D.1. Blokhintsev — his Deputy for Phys-
ical Issues, and B.M. Sholkovich — his Deputy for
Engineering Issues.

By that time the concept of the project had
taken shape, and in the PGU memorandum dat-
ed June 30, 1950, to the address of the Special
Committee Chairman, L.P. Beriya, it was stated
that at Laboratory "V" the steam turbine power
plant would be constructed; it would be operated
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by heat from ... pilot nuclear power facilities." And
as the AM facility design, based on the experience
of uranium-graphite reactors creation, was the
most developed among "pilot facilities”, exactly
this facility was chosen as the NPP reactor.

As the thematic scope of work on the use of
nuclear energy expanded, the importance of this
project implementation also grew: "By putting
into operation the AM facility, the main crucial
problem should be solved: conversion of nuclear
energy released in the process of a nuclear chain
reaction into mechanical and electric energy,”
stated the PGU Heads in the letter addressed to
the Special Committee in August 1952.

Project Implementation

In June 1951, by the Enactment of the
Council of Ministers of the USSR, the Heads
of Laboratory "V", D.1. Blokhintsev (scientific
supervision) and P.I. Zakharov' (construction),
were appointed persons in charge of the NPP
construction. At that time the Laboratory of
Measuring Instruments (LIPAN) handed over
all the AM design documentation to Laborato-
ry "V". As a result, since that time Laboratory
"V" had become both a customer and a scientif-
ic supervisor of all future developments on the
World's First NPP project. The R&D Institute
for Chemical Engineering, NIIKHIMMASH
(N.A. Dollezhal), remained the reactor Gener-
al Designer, the NPP general project develop-
ment was continued by Leningrad State Special
Design Institute, GSPI-11, under the supervi-
sion of A.1. Gutov, and the steam generators were
designed by the Experimental Design Bureau,
OKB "Hydropress”, led by B.M. Sholkovich.

However, as Blokhintsev wrote 20 years lat-
er, "the principle structure of a nuclear power plant
is quite simple. One can say that it is not more
sophisticated than that of a samovar, the only dif-
ference being the fact that uranium "burns” there
instead of coal, and steam goes to a turbine”, "this
apparent simplicity is rather delusive: the nuclear
reactor, in which uranium fission occurs, is a place
where a great number of complicated and at times
"dark” processes arise which without proper con-
sideration can turn the most exciting project into
a blank piece of paper... At first, everything seemed
to be very simple, but soon we found out that the
project was only in the stage of the first clarity.
Great work had to be done. The number of prob-
lems, which were to be solved, increased as the
work on the reactor expanded."'®

These words of D.I. Blokhintsev referred to
the failed hopes of using the available engineer-
ing solutions realized in the design of the first

* Zakharov Pyotr Ivanovich (1907—1965) was a civil engineer, a colonel-engineer. He graduated from Dnepro-

petrovsk Civil Engineering Institute (1933). He worked at several places and held the following posts: since 1933 —
Head of the Construction Department and Deputy Chief Engineer at the construction site of Luhansk Loco-
motive Works, since 1934 — Chief of the Production and Technical Department and Deputy Chief Engineer in
the Military Construction Department of Kiev Military Command; since 1938 — an Instructor, since 1939 —
Head of the Industrial Division, in 1941 — Secretary of the Central Committee of the Ukrainian Communist
Party for Construction, since 1942 — Commissary of the Engineering Command of Stalingrad and, later, Don
fronts, from February to November 1943, — Deputy Head of the Metallurgic Department of the Central Com-
mittee of the All-Union Communist Party of Bolsheviks (TsK VKP(b)) (Moscow), since 1943 — Deputy Secre-
tary of the Central Committee of the Ukrainian Communist Party, since 1944 — Deputy Ministry for Residen-
tial Construction and Civil Engineering Department in the Ukrainian Soviet Socialist Republic (USSR), since
1945 — Head of Business Organizations "Khreshchatykstroi”, since July 1946, — Deputy Head of
"Chelyabmetallurgstroy”trust at the construction site of Group of Plutonium Enterprises No 817 (PO "Mayak”,
Chelyabinsk-40); since June 24, 1947, — Head of the "V" facility construction and Laboratory "V", in 1950—
1953 — First Deputy Director of Laboratory "V". In August 1953 P.I. Zakharov was appointed Head of the
Constmction Department in the city of Dubna. In 1956 P.I. Zakharov was awarded the Order of Lenin for his
_contribution to the First NPP construction.
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uranium-graphite commercial reactor which was
commissioned in the summer of 1948 at Com-
bine No. 817. The design of the future reactor
was outlined in the physical note issued by
LIPAN in the end of 1950. The previous expe-
rience allowed to use the developed technolo-
gies of obtaining pure graphite and uranium, as
well as the results of monitoring and control sys-
tems development. However, the design data of
the reactor AM, received by Laboratory "V" in
June of 1951, lacked engineering solutions of a
large number of fundamental issues, concern-
ing, in particular, fuel elements. That is why the
final design of the NPP differed from the origi-
nal one, and the major part of its development
was carried out by Laboratory "V".

In the beginning of 1952, having analyzed
the documents received from LIPAN,
D.1. Blokhintsev initiates in Laboratory "V" a new
campaign of analytical studies into the entire
range of the reactor physical parameters: urani-
um enrichment, critical loading, core lifetime,
control rods worth, reactivity effects, comparative
worth of the reflector and moderator made of
graphite and beryllium, the activity of gases re-
leased through the ventilation system, coolant
activity, heat release in the graphite stack, etc. The
most challenging task was the evaluation of the
worth of water in the fuel channels and in the
channels of the reactor control and safety system,
as well as the water penetrating to the graphite
stack in case of the fuel channel tube rupture'”.

The Theoretical Department of Laboratory
"V", headed by D.I. Blokhintsev, studied individ-
ual, "most complicated issues of the theory of
thermal reactors”. The main physical calculations
for the NPP reactor were carried out in the de-
partment of A.K. Krasin (Deputy Scientific Su-
pervisor of the NPP construction, who coordi-
nated the experimental and analytical studies) by
the group of M.E. Minashin. The main goals of
these calculations were to determine and select

the physical characteristics of the reactor, to de-
termine its necessary fuelling, to study reactor be-
havior in emergency etc. Analysis of an accident
with a loss of integrity of a fuel channel tube and
water inflow from the channel to the graphite
stack of the reactor pointed out the possibility of
uncontrollable power increase of the reactor with
subsequent destruction. The refinement of ana-
lytical studies of this emergency and the devel-
opment of corrective measures was carried out
with the participation of 1.V. Kurchatov right until
the reactor start-up. The worst assumptions were
not confirmed.

The main concept of the AM reactor design
lied in the use of a tubular fuel element in which
water necessary for heat removal flows inside the
tube while uranium is located outside and should
have a reliable thermal contact with a tube's wall.
The development of such a fuel element (as it was
also admitted by the General Designer of the AM
facility, N.A. Dollezhal'®) was the most difficult
task. By the start of the design work, the method
of the manufacturing of tubular fuel elements was
unknown. Repeated attempts of a number of in-
stitutes (LIPAN, NII-9, and NII-13)" to man-
ufacture pilot specimens capable of withstanding
design thermal loads with temperature cycling
ended in failure. As a result, the technologists of
Laboratory "V" headed by V.A. Malykh' had to in-
tervene in this work. At the end of 1952, they de-
veloped a fuel element and its design admitted
multiple thermal cycles and withstood loads more
than three times larger than the design values.

The World's First NPP construction began
in September 1951. The development of the ba-
sic designs of the main systems and structures
of the NPP components including the reactor
was almost finished by 1953. However, there was
no time for in-depth development of the struc-
tures and specification of operating modes, anal-
yses of accidents, testing of new equipment
(these things often reveal unsolved problems and

* Malykh Viadimir Aleksandrovich (1923—1973) was a mechanical designer and technologist, Doctor of Tech-
nical Sciences (1956), Professor (1965). Since 1946 he had studied at Moscow State University (MSU), the
Faculty of Physics, and at the same time worked in the MSU Research Institute for Physics. In 1949, not having
finished his training, he began to work at Laboratory "V", in 1953 he was appointed Head of the Scientific Divi-
sion, since 1962 - Head of the Process Engineering Sector and also the IPPE Deputy Director for Research. In
1970-1973 he worked at the All-Union Scientific Research Institute for Technical Information, Classification
and Codification (Moscow). He suggested the design of a fuel element for the AM reactor of the World's First
NPP and he was in charge of its development. He was a designer and technologist of fuel elements for reactors
of nuclear submarines with heavy liquid lead-bismuth coolant, fuel elements for space nuclear power units BOUK
and TOPAZ with sodium-potassium coolant. He was honoured with the title of "Hero of Socialist Labour" and
awarded the following Orders and Prizes: Order of Lenin (1956, 1966), Order of the Red Banner of Labour
(1962) and Lenin Prize (1957). A memorial tablet was set up at the IPPE in his honour.
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sometimes demand a review of technical deci-
sions made before) because of Enactment of the
Council of Ministers of the USSR No.204-125
dated January 9, 1953, about the AM facility
start-up in the third quarter of 1953. This term
turned to be unreal due to the work progress:
installation work at the AM facility started in
October, 1953. On the whole, as it was noticed
by the participants of work, year 1953 was espe-
cially challenging for all the designers, construc-
tion workers and installation staff.?

In September, 1953, the staff of the nuclear
plant started to form. At this time the NPP Di-
rector N.A. Nikolaev’ and the NPP Chief Engi-
neer A.N. Grigoryants™ were selected and ap-
pointed. The transfer of experienced specialists
from other Institutes and industry enterprises to
Laboratory "V" was of great importance. Thus,
B.G. Dubovsky™ arrived from LIPAN, first Head
of NPP N.A. Nikolaev, Shift Supervisor
G.N. Ushakov and Service Supervisors I. Moro-
zov, A. Popov, P. Zabelin and others — from Com-
bine No. 817.

The PGU leaders, experienced scientists and
experts from other institutions and organizations
were of great assistance to Laboratory "V" in con-
structing the First NPP. As M.E. Minashin re-
called, E.P. Slavsky had almost constantly been
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at the NPP since the start of the equipment in-
stallation. Also, the NPP was visited by 1.V. Kur-
chatov, A.P. Aleksandrov, the Chief Designer of
the reactor N.A. Dollezhal and his closest assis-
tant P.I. Aleshenkov. In fact, Slavsky took charge
of the installation work, Kurchatov was more en-
gaged with reactor physics, Aleksandrov supple-
mented Kurchatov in the field of engineering and
production, and N.A. Dollezhal had clear under-
standing of how to proceed with designing and
constructing the future units of new reactors of the
First NPP type with tubular fuel elements?".

Of course, the role of Kurchatov, who car-
ried out general scientific supervision of the So-
viet Atomic Project, was far more important and
sometimes decisive. Suffice it to recall the episode
from the memoirs of D.I. Blokhintsev, when
L.V. Kurchatov saved the Project from closure.

D.I. Blokhintsev himself, as the Scientific
Supervisor of the project, was not only engaged
in the physical aspects of the reactor construction,
but also studied the issues of fuel elements cre-
ation and all the engineering problems. As his co-
workers recall, D.I. Blokhintsev's working day
lasted not less than 15 hours and he hardly ever
had days-off #2.

The design of the First NPP was developed
with minimum experimental work, so the de-

* Nikolaev Nikolai Andreevich (1912—1968), thermal engineer. Graduated from Kuibyshev Industrial Insti-
tute (1937). Since 1937 worked as cogeneration plant engineer at a petroleum refinery in Ufa. Since 1949 was
the Director of Kemerovo state district power plant (GRES). He came to the nuclear industry in 1951, becom-
ing the Deputy Director, and later the Director of the commercial reactor AV-1 at the plutonium plant No. 817
(Chelyabinsk-40). In 1954—1955 was the Head of Building 102 (First NPP) of Laboratory "V". Since 1956 was
the Deputy Head and later the Head of the Directorate of Power Plants, since 1962 —the Head of the Director-
ate of Transport Units, from 1965 to 1968 — the Head of the Directorate of Nuclear Power Plants of the Minis-
try of Medium Machine Building of the USSR. In 1956 and 1959, was awarded the Order of Lenin.

** Grigoryants Artyom Nikolaevich (1916—2002), physicist, Candidate of Technical Sciences (1957). Gradu-
ated from Moscow State University. Since 1951 was the Head of the laboratory, since September 15,1953 —the
Chief Engineer of Building 102 (the First NPP), since June 10, 1955 — the Head and Chief Engineer of the
First NPP. On January 1, 1958 was transferred from Laboratory "V" "on account of appointment to the position
of the Head of the Power Plants Department of the Directorate of Nuclear Power Plants of the Ministry”. In
1956 was awarded the Red Banner of Lenin. A.N. Grigoryants died on April 29, on the day of the First NPP
reactor shutdown.

** Dubovsky Boris Grigorievich (1919—2008) — physicist, Doctor of Technical Sciences (1966), Professor
(1975). Graduated from Kharkov University (1940). Since 1940 — postgraduate student of UFTI (Ukrainian
Physical Technical Institute, Kharkov), since 1941 served in Acting Army. In 1944, after an injury, was accepted
in Laboratory No.2, from 1953 to 1991 worked in IPPE (in 1958-1977 was the Head of the Department respon-
sible for the nuclear safety of the USSR nuclear industry enterprises). Took part in the construction and start-up
(December 25, 1946) of the first nuclear reactor in USSR, F-1, built in Laboratory No.2, first plutonium pro-
duction reactor "A" (since 1952 was the Operations Scientific Supervisor) in Combine 817 (now Production
Association "Mayak", Ozersk), was in charge of the First NPP reactor's first criticality (1954), the first criticality
of two units of Beloyarsk NPP (1st phase, 1963—1967). Was the Chairman of the section of the Scientific and
Technical Council of the Nuclear Safety industry, participated in the development of the technology of safe
operation of uranium-graphite reactors. Was awarded the following orders: Lenin (1949), Great Patriotic War
(1944, 1946), Red Banner of Labor (1962), Badge of Honor (1956), Stalin Prizes (1949, 1951).
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signers came up with a proposal of creating an
experimental facility.

This facility was a critical assembly of the
AM reactor core containing graphite, uranium
and water with tubular fuel elements. Later it was
named the "Physical Facility AMF". This facili-
ty was assembled in the main building of the In-
stitute right underneath the office of the Direc-
tor, D.1. Blokhintsev. The main goal of the faci-
lity was acquisition of experimental data allow-
ing to verify the methods of calculation and
choice of parameters. The AMF reached critical-
ity on March 3, 1954, allowing to carry out a ura-
nium fission chain reaction for the first time in
Obninsk. The conducted experiments showed
there would be no serious mistakes, at least at the
start of the NPP operation. The construction and
start-up of the facility was the result of the work
of A.K. Krasin, B.G. Dubovsky, M.E. Minashin,
G.N. Ushakov, and others.

By March 1954 the first set of fuel elements
for the AM reactor had been ready; they were fab-
ricated at the Machine-Building Plant in Elec-
trostal. The NPP system was mantled and on May
5 the process of reactor fuel loading started.

On May 6, 1954, the Duty Scientific Super-
visors (A.K. Krasin, B.G. Dubovsky and
M.E. Minashin) and their assistants (V.A. Konov-
alov, E.l. Inyutin, M.N. Lantsov and A.V. Ka-
mayev)" were nominated by the Order of the Di-
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rector of Laboratory "V" as responsible for the
start-up work. Even earlier, in compliance with
the NPP Director's Order, duty shifts had been
approved and their supervisors (Yu.V. Arkhangel-
sky, B.B. Baturov, V.A. Remizovand G.N. Usha-
kov)™ had been nominated.

On May 9 at 7 past 7 pm, when 60'/, fuel
channels had been loaded, the reactor achieved
criticality and then was loaded with a complete
number of channels (128). On June 26, 1954 the
generated steam was supplied to the turbine, and
on June 27 the World's First NPP generator was
connected to the Unified Energy System of the
country. Its capacity reached 1.5 MW. In Octo-
ber 1954, the NPP was brought to the design pa-
rameters.

The First NPP was a single-reactor unit
with the core height of 1.7 m, diameter of
1.5 m, full uranium loading of 560 kg, urani-
um enrichment of 5%, electric power of
5000 kW and thermal power of 30000 kW. The
operation of the first NPP was highly automat-
ed, and the plant was working in automatic
control mode. In the secondary circuit of the
reactor the superheated steam (12.5 atm,
260 °C) was generated. The steam was supplied
to the turbine-generator?®, That was the first
industrial experience in converting the urani-
um nuclear fission energy into electric energy
through a steam-turbine cycle.

* Vladimir Andreyevich Konovalov (1923—2007), engineer-physicist, Candidate of Technical Sciences (1969).
He graduated from Moscow Mechanical Institute (1953). In 1941 —1947 he served in the army. In 1953—1987
he worked at the IPPE (since 1961 as Head of Laboratory). He participated in the First NPP commissioning
and operation, in analytical and experimental studies of a nuclear jet engine (NJE) test-bed prototype nu-
etronic characteristics for spacecraft; then he became Scientific Supervisor of development of NJE and its
ground-based prototype called IRGIT, which was subject to ballistic testing at Semipalatinsk Test Site.

Evgeniy Ivanovich Inyutin (1929—1991), engineer-physicist, Candidate of Physical and Mathematical Sci-
ences (1963). He graduated from Moscow State University (1952). In 1953-1970 and in 1976-1991 he worked
at the IPPE (in 1979—1990 as the Head of Laboratory). In the period from 1970 to1976, he was Scientific
Secretary of the IAEA Fast Reactor Working Group, a Councillor of the USSR Ministry of Foreign Affairs
(MFA) Office in Vienna. He participated in the First NPP neutronics studies, in the start-up work of trans-
portable TES-3 NPP and in the studies of reactors of different types, including fast neutron reactors.

Mikhail Nikitovich Lantsov (1925—1995), engineer-physicist, Candidate of Technical Sciences (1964). He grad-
uated from Moscow Mechanical Institute (1951). In 1951—1995 he worked at the IPPE (since 1958 as Senior
Researcher, in 1970—1987 as Head of Laboratory). He participated in the studies of First NPP reactor physics,
small size transportable reactors and in the experimental work carried out to justify ABV-1.5 reactor physical
parameters. He took part in the work at the stage of reaching first criticality of BR-10 and BN-600 reactors.

Alfred Vasilyevich Kamayev (1929—1997), engineer-physicist, Candidate of Physical and Mathematical Sci-
ences (1967). He graduated from Leningrad Polytechnic Institute (LPI) (1953). In 1953 he started to work at
the IPPE, first, as Senior Laboratory Technician, then, Junior Researcher, Senior Researcher; in 1969 he be-
came Secretary of the Soviet Union Communist Party (CPSU) Committee at the IPPE, in 1983 First Secre-
tary of CPSU Obninsk City Committee. In 1990-1997 he was Senior Researcher at the IPPE. His main work
was performed in the area of nuclear safety of physical facilities, NPPs and industrial facilities. He directly
participated in the start-up of the First NPP and two reactor units of Beloyarsk NPP (Phase 1, 1963—-1967).
During his last years he was involved in the analysis of nuclear science and technology status.
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For their participation in the First NPP de-
signing, commissioning and assimilaion,
D.I. Blokhintsev, N.A. Dollezhal, A.K. Krasin,
and V.A. Malykh were awarded the Lenin Prize,
and a great number of other participants were dec-
orated with Orders and Medals of the USSR.

The presentation made by D.I. Blokhintsev
on the First NPP turned to the key presentation
at the UN First International Conference on the
Peaceful Uses of Atomic Energy held in Geneva
(1955). It made a tremendous impression on the
audience of thousand participants, and though by
the Conference Rules it was forbidden to applaud,
standing ovation was given to D.I. Blokhintsev
when he was saying the final words of his speech.?®

* %k ¥

In 1956 the NPP was open to Soviet and for-
eign delegations. A lot of outstanding politicians,
scientists, as well as tens of thousands of ordinary
people almost from all the countries in the world
visited the First NPP.

Over the first period of operation the NPP
was considered as a pilot power plant. The spe-
cialists of the first commercial power plants, the
crews of the first nuclear-powered submarines and
the nuclear-powered icebreaker "Lenin" studied
and received training there, as well as the special-
ists from the German Democratic Republic,
Czechoslovakia, China and Romania undertook
an internship. However, since 1956 the goal of the
plant had been gradually changing. An experience
in development, construction and operation of the
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First NPP facilitated a more distinct determina-
tion of tasks for the near future on the use of nu-
clear reactors both in power engineering and oth-
er industrial application. It was decided that the
reactor would be used primarily as a neutron
source for scientific research, in particular the re-
search required for the development of higher -
capacity NPPs. One of the principal reasons for
such decision was an extremely limited fleet of
specialized research and test reactors that was just
under development. That is what Blokhintsev was
thinking about as far back as in 1951 when he was
writing to the First Chief Directorate (PGU), that
"in addition to technological testing the AM fa-
cility has to be used for a wide range of physical
and maierial science research".?®’

For the entire work period 17 loops of vari-
ous applications were constructed at the AM re-
actor with the aim to conduct scientific and engi-
neering experiments. Among the studies carried
out at these loops the research done in justifica-
tion of reactor facilities for the first construction
stage of Beloyarsk NPP (reactors AMB-1 and
AMB-2) and Bilibino Nuclear Cogeneration
Plant (reactor EGP-6) must be primarily noted.
Individual elements of RBMK reactors of Len-
ingrad, Kursk, Smolensk, Chernobyl and Ignali-
na NPPs were tested at the AM. Therefore the
reactor of the World First NPP became a pioneer
of the uranium-graphite channel type reactors.

In 1962 a loop-type thermionic energy con-
version unit was put into operation at the AM re-
actor. This is the unit where nuclear energy was
directly converted to electricity for the first time

** Yuri Vasilyevich Arkhangelsky (1924), power engineer. He graduated from Moscow Power Engineering In-
stitute (MEI) (1951). Since 1951, he was Junior Researcher, since September 15, 1953, he was Shift Supervisor
in Building 102 (First NPP), and since 1955, he was Head of the First NPP Physical Laboratory; in 1956 he was
transferred to the Chief Directorate on Peaceful Use of Nuclear Power, the USSR Council of Ministers.

Boris Borisovich Baturov (1928), engineer-physicist. He graduated from Moscow Mechanical Institute (1952).
Since 1952, he worked as a Facility Engineer, since September 15, 1953, he was Shift Supervisor in Building 102
(First NPP), and since 1955, he was Head of the Test Loop at the AM reactor; in 1956 he was transferred to the
Chief Directorate on Peaceful Use of Nuclear Power, the USSR Council of Ministers.

Viadimir Andreyevich Remezov (1925), process engineer. He graduated from MEI (1948), then, worked at the
State Chemical Plant named after D.I. Mendeleyev (Leningrad); since December 24, 1953, he was Shift Super-
visor in Building 102 (First NPP), and in the period from1956 to 1958, he was Shift Supervisor of Building 150,
Laboratory "V".

Georgy Nikolayevich Ushakov (1918), process engineer. Graduated from Moscow Aviation Technological In-
stitute (1945), Gorky Industrial Institute (1947), Candidate of Technical Sciences (1961). In 1941-1944 he worked
at Aviation Plant No 21 (Gorky) as Technologist and then, as Head of Engineering Department. Since 1947, he
worked as an engineer and then, Shift Supervisor at Combine No 817 (Chelyabinsk-40). Since 1953, he was
Senior Researcher, since April 01, 1954, he worked as Shift Supervisor; on June 20, 1955, he became Deputy
Chief Engineer, since April 09, 1956, he was Chief Engineer, and in the period from 1958 to 1968, he was First
NPP Director. In 1968 he was transferred to the USSR Ministry of Powerand Electrical Industry. Was awarded
the Red Banner of Labor (1956) and the Order of Lenin (1962).
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inthe USSR. The results obtained at the loop were
used in designing and commissioning (1970) of
the world' first converter reactor TOPAZ for space
nuclear power systems.

In addition to loop tests the behavior of a
number of reactor materials in radiation fields was
studied in the AM reactor. Among other things
the research was done into solid-state physics in
the reactor neutron beams. In the 1990s a pro-
duction of artificial radionuclide molybdenum
was arranged at the AM reactor that for a long-
term period made the IPPE the principal manu-
facturer and supplier of technetium-99 genera-
tors, applied in medicine for diagnostics of on-
cological diseases.

The First NPP was shut down on April 29,
2002. An almost 50-year period of efficient oper-
ation of the AM reactor on power confirmed the
validity of original decisions.

The NPP is currently involved in the activi-
ties on establishing the Russia's first Memorial
Nuclear Power Museum at the premises of the
NPP where operation goes on in the final shut-
down mode. Therefore the First NPP with its
major contribution to the world civilization con-
sisting in the fact that it gave rise to the peaceful
uses of atomic energy and was instrumental in
changing the approach of people to the nuclear
problem goes on with its service now in its new

capacity.

) In the course of the article and comments preparation the use was made of the documentary materials of
the following publications: To the history of peaceful uses of atomic energy in the USSR. 1944-1951. (Docu-
ments and Materials) / Minatom of Russia. SSC RF - IPPE; editor in chief. V.A. Sidorenko; compilers L.I.
Kudinova, A.V. Shchegelsky. — Obninsk: SSC RF - IPPE, 1994; USSR Atomic Project: Documents and Mate-
rials. / Edited under the direction of L.D. Ryabev V. 1. 1938-1945. Part 1 / Compilers L.I. Kudinova, G.S.
Sinitsyna, N.M. Osipova M.: Nauka. Fizmatlit, 1998; USSR Atomic Project: Documents and Materials. / Ed-
ited under the direction of L.D. Ryabev V. I. 1938-1945. Part 2. / Compilers L.1. Kudinova, Yu.V. Frolov - M.
MFTI Publishers, 2002; USSR Atomic Project: Documents and Materials: In 3 volumes. / Edited under the
direction of L.D. Ryabev. V. 11. Nuclear Bomb 1945-1954. Book 5 / Compilers G.A. Goncharov, P.P. Maksim-
enko. — Sarov: RFNC - VNIIEF — M.: Fizmatlit, 2005; USSR Atomic Project: Documents and Materials: In
3 volumes / Edited under the direction of L.D. Ryabev. V. I1. Nuclear Bomb 1945-1954. Book 6 / Compilers
G.A. Goncharov, P.P. Maksimenko. — Sarov: RFNC - VNIIEF — M.: Fizmatlit, 2006.

2 The Special Committee (Spetskomitet) - was established by the Enactment of the State Defense Commit-
tee (KGB) dated 20.08.1945 No. 9887 at USSR SDC, since 04.09.1945 — at the Council of People’s Commis-
sars, since March 1946 — at the Council of Ministers of the USSR. In 1945—1953 the Special Committee was
the principal authority that enjoyed the command authority on all key issues of the development of nuclear
industry and bomb, and their funding. The Special Committee was functioning as a collegial body.

3 The First Chief Directorate (PGU) at the Council of People’s Commissars (later — Council of Min-
isters of the USSR; CM) was established by the Enactment of the State Defense Committee dated 20.08.1945
No. 9887 as an authority for direct operational supervision of the scientific research, design and develop-
ment organizations and production enterprises on the use of intra-atomic energy of uranium and nuclear
weapon development. PG U reported to the Special Committee and did not enjoy the right to independent-
ly report to the USSR CM. In1953 the Ministry of Medium Machine Building of the USSR was established
on the basis of PGU.

4 Hereinafter the consideration is given to the activities on reactors initially designed for power generation.

% Laboratory No. 2 of the Academy of Sciences of the USSR (a "Special Laboratory of Atomic Nucleus of
the Academy of Sciences of the USSR") was established at the Direction of the State Defense Committee (KGB)
0f 28.09.1942 No. 2352 aimed at the study of capabilities "to create a uranium bomb or uranium fuel " as part of
the Leningrad Institute of Physics and Technology in Kazan (in evacuation), by the Enactment of the USSR
KGB dated 11.02.1943 No. 2872 was transferred to Moscow as the Institute, at the Direction of the Presidium
of the Academy of Sciences of the USSR dated 04.04.1949 No. 386 was renamed to the USSR AS Laboratory of
Measuring Instruments (LIPAN); at the Direction of the USSR CM dated 10.11.1956 No. 6664 - to Institute of
Atomic Energy of the USSR AS, since 1960 named after 1.V. Kurchatov; since 1992 NRC - "Kurchatov Insti-
tute”, currently forming part of the National Research Center "Kurchatov Institute”, incorporating four re-
search institutes. Since 1945 had actually been within the PGU system, later within the Ministry of Medium
Machine Building.

® Laboatory No 3 was established in 1945 in Moscow in the PG U system, since 1949 - Laboratory of Heat

Engineering of the USSR Academy of Sciences, since 1958 - Institute of Theoretical and Experimental Physics
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(ITEPh); currently it is a part of NIC "Kurchatov Institute”. The USSR first heavy-water reactor was construct-
ed there (1949).

" It should be taken into account that beginning from 1943, there proceeded design development of com-
mercial reactors producing material for bomb. Creation of the first reactor F-1 and the work on heavy water
reactor, etc., were associated with this issue; in the course of these activities, R&D work was carried out, which
was important for design development of power reactors. In addition to the development of physical calculation
methods there were studies of heat transfer in reactors "with the objective of maximal energy removal" (TsKT]I,
ENIN), investigation of mechanical and thermal properties of graphite at different temperatures” (VIAM), etc.
However, because of the strict secrecy regime, much of the data obtained at that time were not available for the
power reactor designers.

# Scientific and Technical Council of PGU at the USSR Council of Ministers was established by the Enact-
ment of the USSR Council of Ministers 0of 09.04.1946 No 803-325 uniting the Technical and the Engineering
and Technical Councils of the Special Committee (Spezkomitet). The STC of PG U was charged with review of
scientific and engineering and technical issues in the area of using the atomic energy.

9 Laboratory "V" (Institute "V") was established by the Enactment of the USSR Council of Ministers of
19.12.1945 No 3117-937 for the organization of activities of a group of German scientists and specialists headed
by Professor H. Pose. It was a part of the 9-th Directorate of NKVD (MVD) of the USSR, from 1949 - of the
PGU. Since 1960 — Institute for Physics and Power Engineering, currently - Federal State Unitary Enterprise
(FSUE) "State Scientific Centre of the Russian Federation — "Institute for Physics and Power Engineering named
after A.1. Leypunsky” in Obninsk.

19 NIIKHIMMASH — Research Institute for Chemical Engineering (Moscow); GSPI-11 — State Special
Design Institute No 11 (Leningrad); VIAM — All-Union Institute for Aircraft Materials (Moscow); GIPKh —
State Institute for Applied Chemistry (Leningrad); TSAGI — Central Aerohydrodynamic Institute (Moscow);
IPhKh — Institute for Physical Chemistry (Moscow); PhKhl — Physical and Chemical Institute named after
L.Ya. Karpov (Moscow); ENIN — Energy Institute named after G.M. Krzhizhanovsky (Moscow).

) This letter of A.I. Leypunsky of October 31, 1949, was prepared at Laboratory "V" and signed also by the
staff members of PGU D.I. Blokhintsev and A.D. Zverev.

12 It should be noted that in several documents of that time one can find references to the advantages of
nuclear energy vs. other kinds of energy, to the perspectives of its use, which deceived some of the authors. We
cannot regard these arguments as significant issues for the organization of R& D work on power reactors in 1946—
1949. The fact that construction of nuclear power plant in our country would be economically non-justified,
was obvious for those who were aware of the matter essentials: deficient resources of uranium, non-prepared-
ness of the technologies, cost-intensiveness of many work phases, etc. That is why the first variants developed
for the power reactors were in one way or other associated with the defense programme (build-up of the bomb-
usable material, application for marine or air forces).

13 The project of "experimental physical facility "Malyutka" (Baby) is meant (later it was the MR reactor)
approved by the PGU STC on the 3-rd of October, 1949; it was constructed in accordance with the Enactment
of the USSR Council of Ministers of April 6, 1950.

4 Design of reactor "Sharik" (Ball), ShG (ball-shaped, gas cooled) was not brought to reality. Reactor "L"
(later termed VT) became the experimental base for creating the nuclear power facilities with liquid metal cool-
ant for nuclear submarines.

15 As in the document, Laboratory "V" is meant.

19 Blokhintsev D.I. The birth of atom for peace // "Izvestia”, June 27, 1964.

' Kotchetkov L.A. The First NPP in the World and its role in the formation of nuclear power engineering.
Manuscript.

'8 Dollezhal N.A., Emelyanov 1. Ya., Zhirmov A.D., Sirotkin A. P. The initial era of nuclear power // Atomnaya
Energiya (Atomic energy). 1984. V. 56, issue 6. P. 347.

9 LIPAN —see item 5;

NII-9 — the Institute was founded by the Enactment of State Defence Committee of 08.12.1944 in the
system of NKVD of the USSR, in September 1945 it was subordinated to the PGU. It dealt with studies of
uranium deposits, development of the methods for uranium ore enrichment, processing thereof, and creation
of the technology for production of metal uranium. Further the scope of subjects changed and expanded. Since
1967 the All-Union Research Institute for Inorganic Materials (VNIINM), since 1985 — named after Acade-
micianA.A.Bochwar;

NIi-13 — Research Institute No13 of the Ministry of Weapons, then — Ministry for Defense Industry of
the USSR (Leningrad). In the frame of the Soviet Nuclear Project it was charged with tasks of carrying out
studieson material protection against corrosion, in the work related to AM reactor it was involved in the devel-
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opment of technology for fabrication of bimetallic (uranium and steel) fuel elements specimens.

® Minashin M.E. The World's First NPP. A year before the start-up // State Scientific Centre of the Russian
Federation — Institute for Physics and Power Engineering named after Acad. A.l.Leypunsky — 50-th Anniver-
sary. B.F. Gromov, M.F. Troyanov, eds. — M.: CNIlAtominform, 1996. P. 178.

M Apxus HL P® - ®3U. . 1, on. 1/c-72, a. 35, n. 22-25. (FSUE "SSC RF - IPPE" Archive. E 1, op.
1/s-72, d. 35, sh. 22-25).

2 Ibid, p. 26

3 Krasin A.K. Nuclear power engineering and the ways of its development. — Minsk: Nauka i Tekhnika,
1981. P. 8-11.

2 On the 20-th of December, 1951 at the experimental site of Argonne National Laboratory (US), 1.4
MWith fast reactor EBR-1 was started, it was used for the first time for nuclear energy conversion into electricity
under laboratory conditions (the EBR-I reactor was under construction since 1949). EBR-1 became the world's
first reactor that produced electrical energy — four lamps were lit thereby in the reactor building. This circum-
stance allows the US contest the USSR's priority in creation of the first NPP. Indeed, then, current was gener-
ated for the first time by the EBR-I, and that current was supplied to the consumer, that is, a practical demon-
stration of the possibility of nuclear energy existence took place. However, it was at the First NPP in Obninsk
that the current obtained was delivered to the energy supply system, which was done for the first time in the
world. The EBR-I was in operation till late 1963, after that it was shutdown and decommissioned. On the 25-th
of August 1966, the US President L.Johnson included the EBR-I into the US historic memorials. (URL: http:
//www.atominfo.ru/news/air6623.htm (date of hit: 31.03.2014.)

) Blokhintsev D.I. The First NPP Plant // Voprosy Istorii (Historic review). 1974. No 6. P. 119.
) Archives of FSUE "SSC RF - IPPE". F 1, op. 1/s5-72, d. 35, sh. 52.
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No 1. Extract from the order of the First Chief Directorate (PGU) under the Council of Ministers
of the USSR on constructing the pilot plant V-10

Top secret
Special file
ORDER
244ss-0p
Moscow June 18, 1951

In execution of the Decree of the Council of Ministers of the USSR dated June 12,
1951 No. 1965-93%90p on constructing the pilot plant V-10,"

| HEREBY ORDER:

I. Comrades N.|. Paviov, AM. Petrosyants, B.S. Pozdnyakov, S.P. Stolyarov, D.I. Blokhint-
sev, P.I. Zakharov shall acknowledge and give effect to the following:

a) The Chief Directorate shall build on the site of Laboratory “V” a pilot power plant
V-10 with “enriched uranium with the pilot uranium-graphite water cooled reactor [reac-
tor AM) being commissioned in the second quarter of 71952, the pilot uranium-graphite
helium-cooled reactor [reactor ShG) and the pilot uranium-beryllium liquid metal cooled
reactor [reactor VT) being commissioned in the second semester of 1952.

b] The detailed drawings for the V-10 plant first production stage shall be completed
by October 1, 1951.%

[Instructions:] 1* Department is to acquaint comrades D.I. Blokhintsev, A.l. Leypunsky, A.K. Krasin,
D.M. Ovechkin. P. Zakharov. June 22 [1951].

Archive of FSUE "SSC RF - IPPE". Copy.

+Base V-10", *Power Plant V-10" — is a conventional notation of a complex of three pilot power reactors
aimed for construction, interconnected by a common heat removal system for electricity production. This de-
nomination has been attached to the first AM reactor after its startup.

» Hereinafter, except Documents 6 and 14, the words in italics represent the text inserted in handwriting. It
was used to cipher some terms related to the reactor engineering and fuel compositions. In the English version
all the ciphered words are decoded and their actual meaning is given.

Y Hereinafter the paragraphs of the Order describing the tasks to be performed by certain Ministries and
enterprises are omitted.




No 2. The letter of the Director of Laboratory “V”, D.1. Blokhintsev, to the First Deputy Chief of PGU,
A.P. Zavenyagin, on the progress of designing the fuel element for the AM reactor

January 11, 1952

Top secret
Special file

To Comrade AP. Zavenyagin

According to the plan of 1951, the development of fuel elements for the AM installa-
tion was assigned to NII-13, NII-9 and LIPAN.

In August of 1951, it emerged that the work carried out in these institutions had not
led to positive results so far.

Under these circumstances Laboratory V on its own initiative joined the work on the
fuel elements for the AM.

This job was assigned to the Division of comrade MALYKH (Department of comrade
AK. KRASIN]. Comrade MALYKH is the only practical technologist in Laboratory V who has
proved his abilities while developing the method of sintering of the beryllium oxide and
making a uranium-beryllium alloy.

The group of comrade V. S. LYASHENKO is permanently and entirely engaged in cor-
rosion studies on “VT” and doesn’t include technologists. Therefore, the participation of
this group naturally was limited to consultations on metal physics and several corrosion
experiments. Foreign specialist Dr. VIRTZ was invited to work on uranium electroplated
coating, and engineer TIME - for supplementary graphite works. All the rest Laboratory
“V* employees are either physicists or analytical chemists.

Therefore, since August, 1951, the entire available laboratory “V” workforce (which
was not very numerous) had been engaged in extra work, namely: fuel elements for the
AM.

After lengthy research of the new solutions of the problem, comrade MALYKH came
up with an idea of using calcium or magnesium as the bond material.

By September 5, 1951, comrade MALYKH had already provided to NIIKHIMMASH the
first specimens of fuel elements: steel tube (@9x0.4 mm) - calcium or magnesium bond
(0.25 mm) - uranium tube (@12.5x1.5 mm).

These specimens successfully endured the heat flux of 1.8 x 10¢ kcal/m?hr for
100 hours at rig test in NIIKHIMMASH, after which the tests were stopped on account of
specimens outer surface oxidation. The oxidation was caused by the major pollution of
helium atmosphere with oxygen. As for the bond, it turned out to be quite satisfactory.

By that time [September of 1951) we had made the decision to use the uranium-mo-
lybdenum alloy (9%) as it was more resistant to oxidation and, allegedly, to neutron irradi-
ation.

After a series of experiments, the Division of comrade MALYKH managed to attain

good wettability of the alloy by liquid calcium and magnesium. However, the various at-
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tempts to implement a reproducible bond technology by the end of December 1951, still
hadn't led to positive results. In the end of December 1951, the system was built which
allowed to obtain absolutely reproducible results. As a consequence, on the 4" of January,
6 days earlier than the promised date, Laboratory V provided NIIKHIMMASH with the 50
mm specimen of the fuel element and a test model 125 mm long.

At the same time, Laboratory V is currently ready to perform your assignment con-
cerning the production of enriched uranium-molybdenum fuel elements 10 days after the
receipt of the tubes made of this material from NII-9. Among the other types of "AM” fuel
elements investigated in Laboratory V, the ones made of uranium-magnesium and urani-
um-calcium ceramics, which are currently at the development stage, seem to have the
biggest potential.

To get full understanding of the volume of work performed in Laboratory V in the field
of AM fuel elements from August 1951, to this date, please refer to the note attached to
this letter."

D. Blokhintsev

January __ , 1952

Archive of FSUE “SSC RF - IPPE". Copy.

"The note is not published.




No 3. Order of the Director of Laboratory “V” on the measures to speed up the development
of a fuel element for the AM reactor

Top Secret
Special file

ORDER
OF THE DIRECTOR OF LABORATORY "V“,
MINISTRY OF INTERNAL AFFAIRS (MVD), THE USSR

SUBJECT MATTER: On the Measures to Speed up the Development of a Fuel Element for
the AM.
No 0069 ss/op September 17, 1952

The latest tests of fuel element specimens for the AM apparatus have demonstrated
unsatisfactory results. In the course of discussion of this work it was found out that only
one version of a fuel element had been taken as a basis, whereas other possible versions
had not been considered. Moreover, the dates scheduled for this work are not met. Set-
ting a high value on this work and considering the fact that any further delay in develop-
ment of a fuel element for the AM threatens the timely solution of the principal technical

problem,
| HEREBY ORDER:

1. Comrade V.A Malykh shall mobilize the entire engineering and technical personnel
of the Laboratory with the aim to get positive results on development of the fuel element
for the AM.

3. By September 20 comrade V.A Malykh shall submit the schedule of work on the

back-up version of a fuel element made of pure uranium.

4. By September 19 comrade V.S. Lyashenko shall give his opinion on the uranium
tubes in terms of their possible use in the experiments.

5. By September 18 comrade V.A Malykh shall submit technical specifications for the
products supplied from plant No 12.

6. By September 18 comrade V.S. Lyashenko shall review the available documents for
enriched material and submit his opinion on them.

7. By September 17 comrade AK. Krasin shall leave for NII-9 to speed up the supply

of the required uranium material.
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8. Comrade A K. Krasin shall speed up the process of clearance for comrades Mitch-
enkov and Malykh to get the access to plant No 12.

9. By September 20 comrade V.A Malykh shall submit the schedule of work on the
ceramic version made.

10. By September 25 comrade Zh.l. Kozintseva shall be recalled from her leave.

11. By September 20 comrade V.S. Lyashenko shall submit the schedule of work on
fabrication of a fuel element of the pin type.

12. By September 19, 1952 comrade AK. Krasin shall call a meeting to discuss the
fuel element technology developed by laboratory No 4 for the "AM".

13. By September 25, 1952 comrade AK. Krasin shall clarify the situation with further
material supply and accordingly work out the time schedule for October.

14. In September comrade V.A Malykh shall make pure uranium fuel element speci-
men available and get the tubes fabricated on site from the pins available.

P. Zakharov?
September 17, 1952

Archive of FSUE “SSC RF - IPPE". Original.

I Crossed out in the document.
2'The Order is signed by the First Deputy Director of Laboratory “V”, P.1. Zakharov.




No 4. Report of M.E. Minashin on the poor knowledge of physical and mechanical constants
of the materials used in AM reactor structure

Top Secret

To Head of Department Comrade AK. Krasin
from M.E. Minashin

REPORT

Hereby | consider it necessary to bring to your notice that for the most part of the
materials planned to be used for AM components the principal physical and mechanical
constants are still absolutely unknown or poorly understood. Without that knowledge | think
it altogether useless to conduct experiments on testing fuel/ element specimens. These
constants are the following:

al Yield strength as a function of temperature;

b) Ultimate resistance values as a function of temperature;

c Elastic constants as a function of temperature;

d) Shear modulus as a function of temperature;

el Poisson’s ratios as a function of temperature;

f) Linear expansion coefficients as a function of temperature;

gl Material density values;

h) Thermal conductivity coefficients as a function of temperature.

| believe that without knowing these constants, to obtain which is much easier than to
fabricate and to test fuel element specimens, we would spend much more time if we try to
work out a fuel element by a simple selection of its material without preliminary study of
the above-mentioned physical and mechanical properties.

At the same time, | think it necessary to report to you that the NIIKHIMMASH has not
given any clarifications yet pertaining to our comments and remarks to the explanatory
note attached to the basic design document. In particular, among these remarks there
was a point that indicated unfounded values of assumed yield stress in the fuel element
tubes. To my mind, these stress values, as it was indicated, cannot be removed by any
creeping, as, with the temperature differential present on the walls of these tubes, there
will be pressure in the tubes during the entire period of their operation.

/ Minashin /

September 20, 1952

| Instructions:]

— To comrade A.K. Krasin and comrade V.S. Lyashenko: I would like you to discuss this issue with
me. 08.12, P. Zakharov.

— To M.G. Minashin. The issues indicated by you will be partially included into the work program of
Department No 5, Lab “V”, for 1953. Please submit the list of particular materials and required tempera-
ture intervals to make the work program for 1953. 22.12.[19]53", Krasin.

— Which materials are meant here? 24.X11.[19]52. V. Lyashenko.

Archive of FSUE "S5C RF =IPPE". Original.

YA mistake of theauthorof the instructions. The year shouldsbe [19]52 instead of [19]53.




No 5. Protocol of the meeting of the First Chief Directorate Scientific and Technical Council Section No 1
under the Council of Ministers of the USSR

Top secret
Special file

Protocol SI - 103
Meeting of STC Section N° 1

December 26, 1952

Members of STC Section N° 1

Comrades Slavsky E.P., Aleksandrov AP., Dollezhal N.A, Alikhanov Al., Blokhintsev
D.l., Sholkovich B.M., Bochvar AA, Pozdnyakov B.S.

Invited participants:

Comrades Golovin |.N. — Lab.for Measuring Instruments of Academy of Sciences
(LIPAN], Merkin V.I. — LIPAN, Leypunsky Al. - Lab. “V”, Krasin AK. — OKB “Gidropress”,
Nikolaev AV. — 5 Dept. of the First Chief Directorate [PGU), Ananyev E.P. - Scientific and
Technical Council [STC), Grebennikov R.V. — Sc.&Tech.Council

Invited only for the 1* item of the agenda:
Comrade Kiselev AA - All-Union Institute for Aircraft Materials (VIAM]

Invited only for the 2" item of the agenda:

Comrade Konobeyevsky S.T. — R&D Institute N° 9 [NII-9]), Samoilov AG. - NII-9, Lev-
itsky B.M. — NII-9; Chirkin V.S. — LIPAN, Aleshchenkov P.I. - R&D Institute for Chemical
Machine Building — NIIKHIMMASH, Florinsky B.V. — NIIKHIMMASH, Malykh V.A - Lab. “V”,
Suvorov L.D. - 5 Dept., PGU.

[...]

2. Work Progress on the Fuel Element for AM Facility

According to the information from comrade Chirkin V.l., (see ref. T-1189/130p of 17.XII-
52; inv. N° 162 op, N° 295 op, 276 op, 165 op, 274 op 1952; ref. T-1168/13 of 12.XI1-52, and ref.
T-1159/29 op of 10.XI1-52] - LIPAN has developed the Fuel Element which is a double-shell
casing formed by two AIT steel tubes, filled with OM-9 alloy rings and lead eutectic with 3%

Mg [melting point 250°C). The outer tube has diameter of 14 mm, wall thickness of 2 mm,
and inner diameter of the fuel element - 9 mm, wall thickness 0.4 mm.

The specimens of fuel elements were subject to 300-h testing in the design thermal
mode on the V4 installation and tests in AV-2 apparatus during 1040 hours with cooling by
cold water. The specimens of fuel element have also passed tests in MR facility under loads
up to 1.2 million kcal/m? -h, temperature of cooling water reaching 250°C, during 100-150 h.

According to the information of Malykh V.A (see ref. 1113ss, Il 14 ss 1952; and ref. T-
1192/30 ss/op of 17.X11-52), Laboratory “V" suggests to use magnesium, instead of the

lead-magnesium eutectic.
Two variants of fuel elements have been developed:
al using rings made of OM-9 alloy (similar to the design developed by LIPAN), and

b) using small pieces of active material instead of the OM-9 rings.
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Several specimens of fuel elements withOM-9 alloy rings and the magnesium bond
were subject to 300 h tests on B4 installation in design thermal regime.

The specimens with crushed alloy OM-9 were subject to short-time tests on the ther-
mal setups under loads reaching 4 million kcal/m®h with cold water as coolant.

Specimens for neutron flux tests have not been fabricated.

According to the information from expert comrade Bochvar AA (see inv. N° 434 ss/op,
1952, and ref .T-1211/24 op of 20.X11-52), the fuel element of NII-9 in the form of OM-9

alloy rings put onto the steel tube with clip contact failed a test on V4 facility under design
heating conditions, and to date it cannot be recommended.

The fuel element of LIPAN can be recommended for AM facility. It is necessary to find
a plant for serial manufacturing of these fuel elements. The magnesium fuel elements of
Laboratory "V” with rings from OM-9 alloy has none advantages compared with the fuel
element of LIPAN with lead-magnesium eutectics.

In the future (after experimental verification], presumably, magnesium fuel element
of Laboratory “V” with crushed active material and the fuel elements of NII-9 loaded with
mixture of uranium dioxide or carbide with magnesium or beryllium oxide diluting addi-
tives with liquid eutectics filling will appear the most promising.

The design development of fuel element with filling was started at NII-9 in 1952 (ref.
T-2797/27ss of 20.12.1952).

According to the information from expert comrade Sholkovich V.M., [ref. T-2895/24
ss, 31.12.1952), the fuel element of LIPAN and that of Laboratory “V" have designs close to
each other, however, they cannot be regarded as finally developed items.

The large number of welds in the LIPAN’s design decreases its reliability. The fuel
element of Laboratory “V” with crushed active substance has been developed to a smaller
extent, but it is more promising, than LIPAN’s fuel element.

It is necessary to continue the work on both types of fuel elements.

The fuel element sectioned structure does not increase the element reliability, be-

cause failure of one section entails the need to isolate entire element.

According to the information from comrade Dollezhal N.A (ref. T-1174/11 op, of 13.XII-

52), it is necessary to begin the development of means for industrial fabrication of the fuel
elements of both LIPAN, and Laboratory “V”, considering that these fuel elements have
many features in common.

In the fuel elements of LIPAN, it is necessary to reduce the number of welds and
eliminate the gaps between sections.

New channels should be fabricated for testing the fuel element of Laboratory “V* with
crushed active material in MR and AV-2 facilities; obviously, this fuel element is the most
promising.

According to the information from comrade Konobeyevsky S.T., the effect of neutron

flux can increase the velocity of metal dissolution in lead-bismuth eutectic.
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According to the information from comrade Blokhintsev D.l., the use of OM-9 alloy is

more preferable than that of pure uranium, because this alloy has a higher corrosion re-
sistance and stability in the neutron flux (owing to the highly ordered structure).

It is necessary to continue the work of NII-9 for the development of fuel element for
AM facility.

The AIT steel stability in lead-magnesium eutectic can decrease under neutron flux.

It is not known what heat flux was used when the fuel element was tested in AV-2
facility.

The tests in MR facility are carried out under decreased heat flux because of insufficient
enrichment of uranium. The tests are necessary under fluxes of 1.8 — 2 million kcal/m*h.

The reliability of fuel element of LIPAN is decreased by the large number of welds.

It is necessary to develop the work on magnesium fuel element at Laboratory “V”,
because magnesium properly wets steel, providing a good thermal contact, and does not
interact with steel.

The technology of fuel element of Laboratory “V” has been worked out and tested,
and it is required to fabricate enriched fuel element. We should changeover to organize
the fabrication of fuel elements of LIPAN and Laboratory “V” in industry.

According to the information from comrade Aleksandrov AP., the liquid-metal contact

makes it possible to transfer up to 5 million kcal/m?h, whereas the solid one -
up to 2 million kcal/m?h.

It is necessary to refine the design development of comrade Chirkin V.S. [LIPAN]. It is
not possible to accept the fuel element design, because of insufficient tests of the speci-
mens in the neutron flux.

It is necessary to speed-up the tests of fuel elements at Laboratory "V, including the
tests in neutron flux.

The fuel element of NII-9 with the use of uranium oxides has some advantages from
the standpoint of reprocessing vs. the fuel element with OM-9 alloy.

The work at NII-9 must be continued.

According to the information from comrade Merkin V.l., the fuel element must have a

sectioned structure. With long fuel elements the welds are subject to higher stress, whereas
the element reliability is impaired.

It is possible to reduce the element length by means of increasing specific heat flux.

Having heard and discussed the work progress on the fuel element for AM facility,
Section N° 1 decided as follows:

1. Note that as a result of experimental work carried out by the LIPAN, Laboratory
“V", and NII-9 for AM facility, the fuel element design has been identified in the form of a
double-shell casing made of AIT steel with active material and magnesium or lead-mag-

nesium filling.
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The LIPAN fuel element has sustained 300-h heating tests under design thermal mode
and the 1000-h tests in the neutron flux of AV-2 facility with calculated heat flux of about
2 million kcal/m?-h, with cooling by cold water, and currently it is under testing in MP faci-
lity under load of about 2 million kcal/m?-h, temperature of cooling water reaching 250 °C;
upon completion of this work, the question of its viability and suitability for the AM facility
will be resolved finally.

The fuel element of Laboratory “V” has been under thermal tests.

The continuation of activities of NII-9, Laboratory “V* and LIPAN for upgrading the
fuel element of AM facility is determined as necessary.

2. Note an insufficient preparedness of experiments for testing the AM fuel element
stability in AV-2 facility and insufficient scientific supervision of implementation thereof
(NIIKHIMMASH and LIPAN).

The tests of fuel element specimen in AV-2 of the LIPAN design were carried out with-
out measuring the fuel element’s temperature and backup measurement of temperature
of the cooling water. As a result, the 1000-h tests still do not make it possible to recom-
mend the LIPAN fuel element design for AM facility because of lack of experimental exact-
ness of the temperature mode in the operation of the fuel element specimen, uncertainty
of its heat flux and temperature.

3. Acknowledge it necessary to extend the tests of fuel element for AM facility in
apparatus AV-2 with 3-4 fuel channels identified for the experiments, and make the ther-
mal mode of specimens testing closer to the operation conditions of AM facility.

In particular, it is necessary to increase the cooling water temperature in experimen-
tal channels.

4. State that it is possible to initiate the preparatory works for industrial scale manu-
facturing of the fuel element for AM facility of the LIPAN and Laboratory “V” design.

Commit the tasks to LIPAN (comrades Golovin I.N. and Chirkin V.S.) and Laboratory
“V" [comrade Blokhintsev D.l.) to present, before January 10, 1953, the technology for
manufacturing and specifications for the production of fuel element for AM facility on in-
dustrial scale for review by section N° 1.

9. The fabrication of specimens of enriched fuel element by the design of Laboratory
“V” for testing in MR and AV-2 facilities must be started upon completion of the specimens
tests on thermal test facilities under design values of thermal load and temperature of
cooling water.

Chairman of the STC Section | E. Slavsky
P.p. Secretary of the Section E.Ananyev

The Protocol is to be presented for acquaintance to comrades Aleksandrov AP.,
Dollezhal N.A, Alikhanov Al., Blokhintsev D.I., Sholkovich B.M., Bochvar AA, Pozdnyakov
B.S., Golovin I.N., and Leypunsky Al.

Central archive of the Atomic Branch of the State Nuclear Energy Corporation ROSATOM. Original.
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Compilers’ comments:

The STC Section I of PGU was at that time named “Nuclear Reactors and Commission for Fuel
Elements”, its first head was 1.V.Kurchatov

At the session of the I STC Section of PGU chaired by E.P.Slavsky two issues were discussed:
1) Basic design of VT facility, with one of the reports presented by A.I. Leypunsky (the report is not
published), and 2) The work progress on fue! element for AM facility.

The second issue was directly connected with the review of work progress for creation of fuel ele-
ment for the World’s First NPP reactor.

In 1952 the tubular fuel element was designed as double-shell casing made of stainless steel IX18H9T
(the tubes wis outer diameter of 9 mm and wall thickness of 0.4 mm, and tubes with outer diameter of
14 mm and wall thickness of 0.2 mm). Based on the review and discussion of variants for the fuel
element presented by LIPAN, NII-9 and Laboratory “V”, which differed only in the fuel composi-
tion, it was decided to continue work in these organizations, with a further upgrading of all three vari-
ants of fuel elements, as well as to expedite the in-pile tests of the fuel elements under development.

The work on simultaneous development of three fuel element desings for AM reactor and the re-
view and discussions of work progress at a very high body, such as PGU, was an evidence of an extreme
significance of this work and complication level of the design development. Fuel element is the main
and the most important, critical component in reactor which must provide a reliable heating of the
coolant to temperature required, without its destruction. At that time, no experience and recommen-
dations existed for the development and creation of fuel compositions capable of operating under high
temperatures and heat fluxes.

The text of protocol reflects the inevitable collisions which accompany each significant scientific
research work, conflicts of ideas and opinions of the developers competing with each other and the
complicated position of decision makers, the persons responsible for the whole fate of the project. The
opinions presented at that session on the most preferable and perspective fuel element designed by
Laboratory “V” (developed by V.A.Malykh) with crushed active material are especially important and
significant for us; nevertheless, it was said that the dispersion fuel element with granulated uranium-
molybdenum alloy and magnesium as matrix needed an additional finishing. The fuel element tech-
nology of Laboratory “V” has been worked out, the fuel element is under successful thermal testing,
but the reactor tests are necessary as well.

Nevertheless, almost a year of intense work had to pass, under conditions of competition with the
organizations that had a deeper experience and scientific potentials, before the design presented by
Laboratory “V” was acknowledged the best and became the basis for the development of fuel element
for reactor AM.
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Prepared for the Government of the USSR
September 3, 1953

Top secret
To Comrade G.M. Malenkov'"

Information about nuclear powered electricity-generating plant

Atomic boilers designed for plutonium production

In fission reaction of uranium atom nuclei, occurring in atomic boilers, significant en-
ergy release in the form of heat takes place.

The released heat is removed with water which cools the uranium bars used as fuel
elements; uranium bar cooling can be also performed with gas or liquid metal.

? Graphite or heavy water are used as neutron moderator and reflector in our plutoni-
um producing nuclear reactors.

Uranium bars in nuclear reactors with a graphite reflector are cooled with ordinary
purified water.

Uranium bars in nuclear reactors with heavy water are cooled with the very heavy water
circulating in the closed loop and passing through the radiators cooled with ordinary water.

In dependence on the temperature bearable to the materials and structures of a nu-
clear reactor, thermal conditions of the nuclear reactor operation are determined.

In all our nuclear reactors producing plutonium, thermal conditions are determined
with the account of heat resistance of bery/lium (the principal structural metal], of natural
uranium bars and graphite, which are in high radiation field caused by nuclear reaction.

For our nuclear reactors in operation, water temperature at the reactor outlet is 60°-
80°C.

That is why, in spite of enormous amounts of thermal energy released in our nuclear
reactors [equivalent to power of up to 500 000 kilowatt per reactor], this energy was not

practically used.

Requirements to nuclear reactors for electricity-generating plants

To make thermal energy of nuclear reactors applicable for steam turbines of electric-
ity generation plants, temperature of the water at the nuclear reactor outlet should be 250°C
and higher, water pressure being up to 100 atm.

It was necessary to solve complicated tasks so that to make a decision concerning the
use of heat released in a nuclear reaction in the nuclear reactor for power generation pur-
poses. These tasks were primarily related to creation of fuel elements (uranium bars) re-

sistant to high temperatures (up to 300°C and higher] in the high radiation field.

Pilot nuclear reactor for the fuel elements testing

It was necessary to design a pilot physical nuclear reactor with a high neutron flux for

the experimental studies of various fuel element designs.
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According to the Governmental Decision of April 6, 1950, Experimental Design Bureau
“Hydropress”was established under the leadership of Academician I.V. Kurchatov (with com-
rade Sholkovich as the General Designer), and such a pilot physical boiler (MR reactor) was
installed in the Laboratory of Measuring Instruments of the USSR Academy of Science.

In-pile studies of the fuel elements began in the second quarter of 1952.

Fuel element designs

There are three designs of fuel elements tested at this time. They have been chosen as
the most appropriate according to the existing requirements.

The fuel element designs subject to tests have the following structural peculiarities:

- the design with uranium rings immersed in lead;

- the design with uranium shard rings bound with magnesium (immersed in magne-
sium);

- the design with uranium rings installed in the stainless steel jacket which is filled
with helium.

The fuel element design will be chosen in compliance with the results of these tests.

Pilot nuclear-powered electricity-generating plant

Under the Governmental Resolution of April 12, 1951, the First Chief Administration
was obliged to construct a pilot nuclear-powered electricity-generating plant in Laboratory
“V” headed by Professor Blokhintsev.

Laboratory “V" of the Ministry of Medium Machine Building is located 106 km away

from Moscow.

al Parameters of the pilot electricity-generating plant

The pilot nuclear-powered electricity-generating plant was designed with the follow-
ing principal characteristics:

- heat release capacity of the atomic boiler is 30 000 kilowatt;

- steam turbine capacity is 5000 kilowatt;

- weight of uranium loaded into the atomic boiler is 550 kg, uranium enrichment is 5%
of uranium-235 (uranium-235 content is 27.5 kg);

- temperature of the water at the outlet of the boiler is 290°C and its pressure is 100 atm;

- steam pressure at the turbine inlet is 12 atm;

- there is an AC electric generator with the turbine generating 6000 V voltage at the
terminals;

- specific power of uranium in these fuel elements is 50-60 kilowatt per kilogram of

uranium (in atomic boilers for plutonium production this value is 2-10 kilowatt per kilogram];

- heat removed from the surface of fuel elements is 1.8 million kcal per square meter
(heat removal in atomic boilers for plutonium production is 0.35 million kcal per square
meter).
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b) Description of the atomic boiler design for electricity generation plant

The central part of the atomic boiler (AM reactor) of the power plant is assembled of
graphite bars and placed in a steel vessel with diameter 3 m and height 4.5 m. There are
157 technological channels going through the graphite bars and consisting of stainless
steel tubes covered with enriched uranium fuel elements.

The core, where the nuclear reaction causes heat release, occupies the central part
of the graphite stacking with the diameter of 1.6 m and height of 1.5 m.

In order to provide radiation shielding, the graphite stacking is placed into an annular
vessel filled with water. The upper part of the reactor is covered with thick iron plates.

The amount of uranium loaded into the reactor is sufficient for the plant to operate
during 3 months.

After 3-month operation period, radioactive fission fragments should be removed from
uranium of the fuel elements and 3 kilos of uranium-235 should be added instead of the
burnt uranium.

c] Description of the operation principles of the power plant

Heat released in the core of atomic boiler is removed with the water circulating in the
closed loop through the atomic boiler and steam generator; the water is under pressure
100 atm in the steam generator; the pressure value precluding steam generation in the
closed loop.

The steam generator is designed as a tube-type heat exchanger, in which condensate
supplied from the steam turbine condenser is evaporated by the heat of water flowing
through the reactor resulting in generation of steam superheated to 270 °C at pressure
12 atm.

The superheated steam is supplied to the steam turbine, and spent steam from the
turbine enters condenser under pressure 0.05-0.1 atm.

The turbine condenser is cooled with the water supplied by the pumps from water
reservoirs, similarly to the fossil fuel power plants.

Site description

The pilot nuclear power plant, which is in the process of installation at Laboratory
«V», includes the following buildings whose total value is about 130 million rubles:

- nuclear reactor building, including: nuclear reactor, 8 steam generators, control
board, laboratories, etc., its volume is 50 000 m3;

- co-generation plant (CGP) building including 2 turbines and other equipment, vol-
ume is about 60 000 m?;

- a building for radioactive decontamination, purification of waste water and gases,
including a ventilation stack of 100 m height, total volume is 12 500 m?;

- pumping plant for water supply from the river, 2000 m® with the corresponding ser-

vice lines;
- residential buildings with usable area of about 11 000 m2.
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Status of the work on the nuclear power plant

As of September 1, 1953, the investments of about 98 million rubles were spent, in-
cluding 56 million rubles spent on construction-installation activities and 27 million rubles
spent on the equipment.

al Status of the work on the boiler building

The part of the building designed for atomic boiler and steam generators has been
constructed, where the reactor is to be installed, including the installation of a travelling
crane of 75 tons rated load capacity. Construction of the second part of the building planned
for steam generators is proceeding (concreting of the underground section has been ac-
complished). The construction will be completed in the end of 1953.

Most of the components for the boiler building has been manufactured and brought
to the site, including the atomic boiler vessel. It is planned to begin installation of the boil-
er vessel in September of this year.

Manufacturing the rest of the components is not accomplished yet, namely, the pri-
mary pumps, elements of the control board, graphite bars and some instruments.

Fabrication of fuel elements for this boiler is under preparation at Plant No.12 of the
Ministry of Medium Machine Building. It is planned to begin manufacturing the fuel ele-
ments in the end of quarter IV, this year after the checking tests of some fuel elements in
the research physical reactor of the Laboratory of Measuring Instruments.

Construction of the atomic boiler building is planned to be finished in Quarter | of
1954 in compliance with the schedule being revised now, after that, the start-up work will
be initiated.

b) Status of the work on the co-generation plant

Construction of the CGP building is mostly accomplished [finishing work is in progress],
and the equipment installation is proceeding now. Installation of the turbine designed for
the nuclear reactor is almost complete.

The start-up work on the CGP will begin in September of this year, and it will be par-
tially put into operation using the auxiliary steam boilers in October-November, this year.

c] Status of the work on the other facilities

Construction of the building designed for the waste waters and gases purification from
radioactive impurities is in progress; this work is planned to be accomplished in Quarter |,
1954.

Construction of the pumping plant on the river has been almost finished. Installation
of the pumps is proceeding at this time.

d) Reasons for delay in the power plant construction

Construction of the nuclear power plant is considerably dragged out, because the main
challenge of development of reliable fuel elements has turned out to be very complicated.
Besides, for the lack of the corresponding experience, the designing has been delayed,

the civil engineering work and equipment supply are overdue.
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Significance of the construction of a pilot nuclear-powered electricity-generating

plant

The development of nuclear powered electricity generation plant realized in the pilot
plant under construction in Laboratory “V" offers great opportunities in the field of atomic
energy application to the national economy, electric power plants and transport systems.

Nuclear-powered transport systems will have considerable advantages under certain
conditions as compared with the coal- or oil-fuelled systems. There will be no need for
large tanks with fuel on crafts with nuclear-powered systems, and such crafts will be able
to move continuously without any refueling.

Thus, for example, a large size ice-breaker with a nuclear-powered system will have
an opportunity to ply continuously for a long time, i.e. several years.

Nuclear-powered systems for submarines have been designed since 1952. Commis-
sioning of the pilot nuclear power plant will have great significance for the development of

submarine nuclear engines.

Future-oriented studies on fast neutron atomic boiler

Besides the work on designing the nuclear-powered electricity generation plant of
5000 kW, analytical and experimental studies of fast atomic boilers are going on; such boil-
ers can turn out to be more appropriate for electricity generation plants®.

Taking into account that there are no experimental data on the fast neutron process,
it is planned to construct only a pilot fast neutron physical boiler of 100 kilowatt in 1954.
The request for proposal on the facility has been developed by this moment, and the cor-
responding Governmental Draft Decision is under preparation.

B. Vannikov
Ne ST-1547/1
September 3, 1953.

Archive of the President of the Russian Federation. Original.

) The official document was signed by B.L.Vannikov, the First Deputy Minister of Medium Machine
Building of the USSR on September 3, 1953 and forwarded to G.M. Malenkov, the Chairman of the Council
of Ministers of the USSR (Archive of the President of the Russian Federation. Collection 3, Shelf List 47,
File 78, pp. 30-39). Preparation of this document may well be related to the fact that after L.P. Beriya's
execution (L.P. Beriya was in charge of all the work on the atomic project in 1945—1953 and decided many
issues directly with 1.V. Stalin), not only the Council of Ministers but also the USSR Government got ac-
quainted with the status of activities in that area.

» Hereinafter the words in italics represent the text inserted in handwriting.

3 The preliminary work on fast reactors commenced in Laboratory "V" on A.l. Leipunky's initiative in
1949—1950. In 1949 he turned to 1.V. Kurchatov with the substantiation of this trend prospects, his first
work in this area — "Fast Neutron Systems" dates back to the year 1950.
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of a commission for checking the preparedness of the NPP for start-up and operation

Top Secret

ORDER OF THE MINISTRY OF MEDIUM MACHINE BUILDING OF THE USSR
No 286 ss

Moscow March 26, 1954

In view of the forthcoming accomplishment of work on V-10 power plant start-up,

| HEREBY ORDER:

1. With the aim to check preparedness of the V-10 power plant for start-up and oper-
ation a Commission shall be established with the following members:

1. E.P. Slavsky as the Chairman of the Commission,

2. B.S. Pozdnyakov as the Deputy Chair of the Commission,

3. D.I. Blokhintsev,

4. N.A Dollezhal,

5. AN. Grigoryants,

6. N.A Nikolayev.

2. The given Commission shall be entrusted with the tasks to check preparedness of
the V-10 power plant for its start-up and follow-up operation, namely:

al to conduct a long-duration test of joint operation of all the AM reactor mechanisms,
including water circulation in the high-pressure circuit, as well as co-operation of reactor
components and district-heating plant systems at various temperatures, including the
parameters as close as possible to the operating ones; to work out and approve the pro-
gram of these tests;

b) to conduct testing of separate units, systems and instruments of the AM facility
under personal observation of the members of the Commission;

c) to reach first criticality of the reactor and increase thermal power up to 100 kW, in
compliance with the program specifically developed by the Commission and under its su-
pervision;

d) to consider deviations of the installed equipment from the approved design docu-
mentation and to make decisions about their acceptability;

e) to indicate the main deficiencies as well as the procedure and time required for
their elimination;

f) to check availability of the principal operation instructions and guidelines;

g) to check readiness of the operational personnel for start-up work, reactor opera-
tion, including availability of the tools required to eliminate possible damages;

h) to specifically consider and check personnel operation safety during the reactor
start-up and its operation as well as in case of possible accidents;

i to provide spare parts, equipment, devices, etc., required for the case of malfunc-

tion of certain components;
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jl to consider and recommend a program of V-10 power plant operation for the period
of first fuel elements loading.

For thorough inspection of separate systems and components of the reactor to set up
additional backup commissions, whose statements shall be attached to the Commission
findings.

3. The Commission shall commence the work on March 27,1954, site visits included,
and within a month submit for approval their findings pertaining to the reactor prepared-
ness for commissioning.

4. The Laboratory "V" Director, D.I. Blokhintsev, shall ensure all the necessary condi-
tions for the Commission to work.

The AM reactor shall be commissioned and its thermal power shall be increased above
100 kW only after approval of the Commission findings about the V-10 power plant pre-
paredness for its start-up and operation, in the Mnistry of Medium Machine Building.

Minister of Medium Machine Building V. Malyshev

[Instructions:]
Present for acquaintance to comrades N.A. Nikolayev, D.M. Ovechkin, A.K. Krasin.
31.111.[19]54. D. Blokhintsev.

Archive of FSUE "SSC RF - IPPE". Signed copy.
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Secret
NPP-wide ORDER
CONTENT: Duty shift coverage
No 02 April 13, 1954
| HEREBY ORDER
1. To staff the duty shifts of the facilities composed of:
Sr. Position ' Surname, forename, patronymic
No. . | Shift No 1 Shift No 2 ShiftNo3 | Shift No 4
L 2 ‘ 3 _ 4 5 | 6
1. | Shift supervisor Arkhangelsky | BaturovB.B. | RemizovV.A. | Ushakov G.N.
‘ | YuV. | ‘ _
2. | Deputy shift supervisor | Lytkin V.B. Timoshenko | Sadovnikov Vacant
| ‘ 'RV | LA | _
3. | Senior control engineer | Karpov A.V. Vyunnikov V.I. | Shmelev V.1. Parfiriev V.A.
! ! ! | Bl i SR
4. | Control engineer Yevdokimov Bolonkin S.A. | Merzlikin G.V. | Kotchetkov
' YuW . ‘ LA
| Shift technician | Vacant . Nikonova V.P. | Maksimov N. | Vacant
Shift engineer for - Goryainov |.A. | Zhestkov D.I. | Bogdanova
instrumentation and N.V.
| controls . | | = ,
7. | Shift technician for Malyshev V.A. | Kopchenov Karpov V.I. Yerofeev B.A.
instrumentation and V.A.
| controls ' [ | '
8. | Duty operator of the | Vacant Ivanov V.V. | Kozhemyako | Osipchuk V.A.
| mass flow metersboard | | — I__V_.M_._ - l o ol _
9. | Shift mechanic for ' Galushko S.S. | Torsunov A.D. ' Alekseev A.l. Aleksanin S.P.
instrumentation and ‘
| controls _ | | |
10. | Shift electrical engineer | Sprygin B.G. | Gryunberg Ermilin K.V, Kolyzhenkov
| | ~ YuV (AM.
11. | Control board shift | Ardabiev N.G. | Bolobanov Korolev A.K. | Annenkov E.I.
| electrician  N.T. | | 9
12. | DC board shift ' Pershin A.G. | Gnedov A.P. Khamidullin Golikov A.D.
| electrician _ | S.G. _ iy o=
13. | Turbine hall shift Ponomarenko ' KononovV.F. | Yatskevich l.l. = Podtsepilov
| electrician . N.G. _ , (FA
14. | Shift electrician for Berelet P.G. | AkimovT.T. | Yefimov Yefremov S.I.
| Build. 109 ‘ | j 7
15. | UNO shift electrician Yevdokimov Troshin L.I. | Lomovatsky | Vacant
_ | P.L | AL .
16. | Shift electrician for Rezodubov Vacant : Vacant Vacant
| circulation pump 6 | V.l ‘ ‘ |
17. | Shift master mechanic | Gulibin K.I. Penkin B.V. Maslenkin Babin A.l.
| | 1 a5 00 |
18. | Shift maintenance Zvonkov A.M. | Druzhylin I.V. | Pozdnyakov Gostev V.A.

technician of the reactor
hall

i
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1 7 3 4 5 6

19. | Shift maintenance Nikolaev S.B. | Kozyrev V.. Andreev P.A. | Semenov V.G.
technician of the
pumping station

20. | Shift internal plumber Poletaev A.l. | Kharabarkin | BaranovI.M. | Komolov V.A.
V.l
21. | Shift maintenance Alimov A.K. Panchuk A.0. | Sudakov A.l. | Vacant

technician for Build. 109
22. | Shift technician for “D” | Sokolov D.P. | Somov G.F. Tikhomirov I.I. | Afonin V.F.

23. | Duty operator at control | Nikonov E.A. | Shyrokovsky | Novikova T.A. | Dobrova N.S.
board “D” Yu. L.

2. The shift supervisors shall conduct the work with the personnel of their shifts on
getting familiarized with the work places, team building and strengthening the labour and
production discipline in order to start up and master the facility within the shortest time
period.

3. The shift supervisors shall participate in committees on assessment of their shift
personnel knowledge of servicing the work areas in order to get acquainted with the staff.

NIKOLAEV

Archive of FSUE "SSC RF - IPPE". Original.

®




No 9. Order of the Director of Laboratory "V" on the Procedure of the First Criticality Gaining

by the AM Reactor
Top secret
NPP ORDER
Contents: On the beginning and procedure of the first criticality gaining
by Apparatus "AM".
No 004 May 6, 1954

1. Comrade Blokhintsev D.l. is appointed as the scientific supervisor of the start-up
work.

2. For the start-up work, comrades Krassin AK, Dubovsky B.G., and Minashin M.E.
are appointed as scientific supervisors on duty, and comrades Konovalov V.A, Inyutin E.I.,
Lantsov M.N., and Kamaev AV. are appointed as assistants of scientific supervisors on
duty.

3. The scientific supervisors on duty are subordinate directly to the scientific supervi-
sor of start-up work.

4. The scientific supervisors on duty work on shift basis during the start-up period;
they are responsible for safety of the Apparatus and personnel.

5. The operational orders of scientific supervisor on duty are obligatory for the head
of shift and senior control engineer.

6. The physicists' team for the start-up work is subordinate directly to the scientific
supervisor on duty. The list of start-up team personnel is approved by the scientific super-
visor of the start-up work.

7. The scientific supervisor on duty is to compose a detailed plan of work for each
shift, which is approved by the scientific supervisor of the start-up work.

8. All operations for the insertion and withdrawal of working fuel channels and other
channels of the Apparatus, measuring instruments, operations for water supply (discon-
necting water supply] to the channels of the Apparatus must be performed only by the
order of scientific supervisors on duty.

9. The operations on the Apparatus must be performed by the engineer of reactor
hall on duty under supervision of the Chief of the facility, Chief engineer, or his deputy.

10. The actions of scientific supervisors on duty and all personnel performing the start-
up work must be performed in accordance with the instruction approved by comrade Slavsky
E.P. and myself.

D.Blokhintsev

Archive of FSUE "S5C RF - IPPE". Original.
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Secret

ORDER
OF THE HEAD OF FACILITY 102

No. 05 dated June “11", 1954

In connection with the increase of the AM apparatus power, for the purpose of ensur-
ing operational safety and effective control of the personnel,

| HEREBY ORDER:

1. Shift and service supervisors shall ensure that all the employees of Building 102 on
duty follow the biological safety guidelines.

2. Since June 12, 1954, the Head of Service "D" shall supply all the employees with
film badges and ensure permanent monitoring of radiation field level and indoor air radio-
activity.

3. Comrade PONOMAR shall ensure normal operation of the airlock, assign lockers to
employees and label them with surnames.

4. Shift and Service Supervisors shall supply all shift and day time workers with all
types of working clothes, safety equipment and protective measures, placing everything
necessary at the disposal of shift service engineers.

5. Shift and Service Supervisors shall bring to the notice of all shift and service em-
ployees that prior to starting the shift employees must change into protective clothing,
and collect a film badge from shift dosimetry technician at area "D".

Upon completion of the work day, employees should examine the protective clothing,
footwear and hands at the Service "D" equipment located in the shower rooms, return the
film badge to the shift technician at area "D", put on their clothes and leave the building.

6. The execution of this order is to be supervised by the employees of Service "D".

N. Nikolayev

Archive of FSUE "SSC RF - IPPE". Original.




No 11. Statement of the Commission on the first criticality of the AM reactor

Top secret
APPROVED:
E. Slavsky Scientific Supervisor
June 25, 1954 D.l. Blokhintsev

STATEMENT
issued by the Commission concerning the first criticality of the AM apparatus

The Commission composed of the following persons: AK. KRASIN (Chairman], B.G.
DUBOVSKY, V.A KONOVALOV and G.N. USHAKOQV, has drawn up this statement concerning
the following:

1. The work on the first criticality of the AM apparatus was performed in accordance
with the first criticality work program, instruction Reg. No AS-325, approved by the Chair-
man of the Ministry-level acceptance commission, Comrade E.P. Slavsky, and by the Head
of Laboratory "V", Comrade D.l. Blokhintsev, dated May 5, 1954. Besides, the Scientific
Supervisor, Comrade D.I. Blokhintsev, set a task for each day.

2. To facilitate the work on the first criticality by May 6, 1954, special-purpose count-
ing-recording equipment, made in Laboratory "V", was fixed in the AM apparatus. Count-
ing devices were placed in the room of the main control board.

In order to improve the operational safety, measurement reliability and accuracy, the
following tools were added to the designed equipment:

a) Three counters located in the core with the specified devices;

bl Three chambers KNT-55 connected in parallel and located in the core with an opening
onto galvanometer MSZG-0.8;

c) Device "Shchelkun™ ".

The work was carried out using a neutron source with a spectrum similar to that of
the reaction.

3. The reactor loading with technological channels was initiated on May 6, 1954. On
May 9, 1954, at 4.30 pm, when 58 technological channels were loaded, the multiplication
factor equal to K=50 was gained.

4. The first self-sustaining chain reaction in the AM apparatus was achieved on May 9,
1954 at 7.07 pm. The critical mass was determined equal to 60 ? technological channels
filled with technological water, provided that there were 18 channels in the core for man-
ual control rods (MC) to be placed there, 2 channels for slow safety system rods (SSS) and
4 channels in the reflector for automatic control rods (AC).

In the process of gaining the critical mass all the rods were in the upper limit position.
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Water was not supplied to the control rods’ channels except for one channel of the MC
rod of the internal ring which took about three litres of water. Free openings for techno-
logical channels were filled with graphite plugs.

For the given loading of the system the calculated critical mass value was estimated
for 59 technological channels provided that graphite of the whole stack and the reflector
was dried.

Core map No 1 shows the system loading and the equipment arrangement in the pro-
cess of gaining the first critical mass.

5. In order to determine the influence of technological and emergency water in the
reactor on its reactivity, technological channels were charged into the reactor without fill-
ing them with technological water.

The critical mass in technological channels was gained without water in 101 channels
on May 18, 1954, at 10.30 pm. The calculated value of the critical mass in this case was
100/, channels.

6. In the presence of 101 channels in the apparatus we studied how technological
water filling the channels’ tubes and "emergency” water filling gaps in the graphite stack
influence reactivity. The study was carried out in five cells along the radius.

“Emergency” water was charged into a special-purpose experimental channel placed
in a jacket of an aluminum tube.

The similarity of a regular and experimental channel was determined by a single-pur-
pose measurement. The results of these measurements are given in Diagram No 1.

7. The system loading with up to 126 technological channels was performed on May
28, 1954.

When loading 126 technological channels the critical mass was gained at 6 inserted
MC rods of the internal ring and 2 MC rods of the external ring.

8. In the process of loading 128 technological channels, the calibration of the absorb-
ing ability of AC and MC rods was carried out.

It was found out that the movement of an AC rod by10 cm in its linear part, when the
temperature of the stack and water in the reactor is about 20 °C, causes the change of the
apparatus reactivity up to K=4.5-10 in terms of Keff.

It was found out that one MC rod of the external ring, free of adjacent rods surround-
ing it, is equivalent to 130 cm of the AC linear part.

It was found out that upon withdrawal of every second rod out of six ones in the inter-
nal ring, these three MC rods turned out to be equivalent to five MC rods of the external
ring.

9. The results of the experiments on water effect in the system of 101 channels as
well as the results of the rods” calibration in 128 channels loaded into the reactor show

that the reactor filling with water is abundantly compensated by the lowering of all MC,
SSS and AC rods.
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10. In the process of gaining the first criticality of the AM reactor, the following work
was performed to test the design equipment:

a) Transfer to the apparatus automatic control at a low power. For this purpose cham-
ber KNT-50 was inserted into the reactor core being connected in parallel to chamber
KNT-115 of the first range;

b] Actuation of the SSS by an emergency amplifier. For this purpose chamber KNT-55
was inserted into the reactor core being connected in parallel to the emergency amplifier
chamber of the first range;

c] Test of the start-up counters. It was found out that in order to increase the sensi-
tivity, the start-up counters should be lowered by 150 cm contrary to the designed loca-
tion.

11. The criticality was gained when water heated from 50°C up to 170°C was supplied
through the technological channels with the graphite temperature equal to 170°C in the
centre and 80°C at the reactor periphery.

It was established that the system reactivity loss occurring under such conditions is
equivalent to a change of 305 cm of the AC linear part.

12. As a result of the first criticality the following facts were established:

a) The design core map of the apparatus loading was chosen correctly;

b) The calculated data of the loading and reactivity worth conform well with the exper-
imental data;

c) The control-counting equipment accorded fully with the specified requirements.

The AM apparatus with 128 technological channels loaded in it can be recommended
for its start-up with power ascension.

KRASIN
DUBOVSKY
KONOVALOV
USHAKOV

Archive of FSUE "SSC RF - IPPE". Copy.

" A sound attachment to the Geiger counter which is used to monitor the neutron flux in the
course of critical mass gaining.




No 12. Order of the Minister of Medium Machine Building on the work procedure of the members
of the start-up commission after the start-up of the AM reactor

Top secret
ORDER
of the Minister of Medium Machine Building
N° 570 ss
Moscow, July 3, 1954

In connection with commissioning of AM facility and to ensure proper supervision of

the facility operation,
| HEREBY ORDER:

1. For the period, until my special order, the personnel of managers of the commis-
sioning team (comrades Slavsky E.P., Kurchatov |.V., Pozdnyakov B.S., and Blokhintsev D.1.)
must review the results of work on site for the passed period, not less than twice a week
at joint meetings, and take decisions on the questions that may arise.

2. Provide that not less than two persons — managers of the commissioning team -
must be present permanently at the facility site.

3. The commissioning team members on duty must inform me daily on the work
progress at the facility for the previous day and on the plan of works for the next day.

Minister of Medium Machine Building V. Malyshev

[Resolution:]
To be urgently dispatched to Building 102. Personnel to be acquainted with the docu-
ment: comrades Grigoryants, Nikolaev, Krasin. 07.07.[19]54. D. Blokhintsev.

Archive of FSUE “SSC RF - IPPE". Signed copy.




No 13. Order of the Director of Laboratory "V" on the scientific management of the work
on the reactor AM after the start-up

Top secret

NPP ORDER

No 009 dated July 9, 1954

In connection with the completion of work on the first criticality of Apparatus "AM"
and commissioning of Apparatus "AM" [the order of Minister No 570ss of July 3, 1954) —

| HEREBY ORDER:

1. The NPP Order No 004 of May 6, 1954, on the beginning and sequence of work on
first criticality on Apparatus "AM" shall be canceled;

2. Until my special order, scientific supervision of the works on Apparatus "AM" shall
be provided by myself, my deputy, comrade Krasin AK, and Chief of Subdivision No 3, com-
rade Dubovsky B.G.

3. The following order of work of the persons responsible for scientific supervision of
the work on Apparatus "AM" shall be established:

a) one responsible person shall be appointed for each day, according to the schedule
approved by me [myself, comrade Krasin AK, or comrade Dubovsky B.G.), his location be-
ing obligatorily known to the shift head or senior engineer for Apparatus operation.

NOTE: if there is no special reason to stay in building 02 in the evening and night hours,

the said persons in charge may be at home, and they can be called by the shift
head when necessary.

The start-up of Apparatus "AM" from “zero point” shall be fulfilled in accordance with
the instruction approved by me: the Scientific supervisor on duty is obliged to be present
during the start-up from “zero point” after a long stand-by period of the Apparatus.

If there are any doubts concerning the apparatus operation, or in case of accident,
the shift head must call the scientific supervisor on duty.

4. This order shall come into effect on July 10, 1954, 00h,00min.

D.Blokhintsev

Archive of FSUE "SS5C RF - IPPE™. Original.




No 14. The report of the Ministry officials and the First NPP reactor start-up managers
to the Government on the operation of the NPP

Top Secret
Special file

To: Comrade G.M. Malenkov
Comrade N.S. Khruschev'

This is a report about V-10 ?nuclear power plant running at the beginning of its oper-

ation.

The first chain reaction in the AM atomic boiler of the V-10 NPP was initiated on May
9, this year, with 60 fuel channels with uranium fuel elements being in the reactor (out of
the total number of 128 channels).

From June 12 to June 24, this year, the AM facility was running at the power level of
10% - 75% in a special pilot mode without steam generation.

During this period a satisfactory agreement was observed between the calculated
physical parameters and the ones actually obtained in the reactor.

Late on June 26, 1954 steam was generated and supplied to the steam turbine; the
turbine operation was tested with electric loading of 1500 kW.

Since June 27, 1954 up to now the V-10 nuclear power plant has been running at the
50-60% power [2-2.5 thousand kW). The generated electricity was utilized by the "V" Lab-
oratory, its residential settlement as well as it was partially transferred to the Mosenergo
power grid.

During the period just ended the uranium fuel elements demonstrated their satisfac-
tory operation in the indicated mode. Only one fuel channel [consisting of 4 fuel elements)
was replaced because of the leak outside its fuel part.

The other very important components of the reactor, i.e. the main pumps of the pri-
mary circuit, also operated satisfactorily.

During the AM reactor operation with electricity generation a number of manufacture
defects were revealed in some reactor components, and their elimination required short-
term shut-downs of the reactor.

The welds of throttling devices for measuring water flow rate in fuel channels sup-
plied by the “"Manometer” Plant of the Ministry for Machine Building and Instrumentation
turned out to be of a poor quality. The "Manometer” Plant has fabricated a new set of these
devices by now.

Other small defects were also revealed, they will have to be eliminated during the next

scheduled preventive maintenance of the reactor.
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It is planned to shut-down the V-10 NPP at the end of the first month of its operation,
i.e. on July 26, this year, for 5 - 6 days with the aim to thoroughly inspect the mechanisms
and to eliminate the certain defects revealed in the course of its operation.

On the completion of this work and reactor testing the NPP power is planned to be
increased up to 75% and then up to 100% power in order to investigate the operation of
uranium fuel elements at higher temperature and higher neutron flux.

Besides the further investigation of reactor design elements operation, it is planned
to start the experimental work in the field of nuclear physics due to the necessity to get as
soon as possible the extremely important data for designing atomic boilers reactors of
high power.

Currently at the "V" Laboratory the meeting is being held with the aim to discuss the
scientific, research and experimental work on the AM nuclear facility .

V. Malyshev

B. Vannikov
Ye. Slavsky

|. Kurchatov
D. Blokhintsev

July 22, 1954
[The first page of the document is marked as follows:]

To be stored in the Archive of the Presidium of the Central Committee of the Commu-
nist Party of the USSR. V. Malinin, July 27, 1956 “.

Archive of the President of the Russian Federation. Original.

" The position paper was addressed to G.M. Malenkov, the Chairman of the Council of Ministers of the
USSR, and N.S.Khruschey, the First Secretary of the Central Committee of the Communist Party of the
Soviet Union, it was prepared on July 22, 1954, and signed by V.A. Malysheyv, the USSR Minister of Medi-
um Machine Building, B.L. Vannikov, the First Deputy Minister of Medium Machine Building, E.P. Slavsky,
Deputy Minister of Medium Machine Building, an active participant of NPP development, 1.V. Kurchatov,
the Scientific Supervisor of the Atomic Project and LIPAN Director, and D.1. Blokhintsev, the Scientific
Supervisor of NPP activities and Director of Laboratory “V”. (Archive of the President of the Russian
Federation, Collection 3, Shelf List 47, File 78, pp. 63-65).

2 Hereinafter the words in italics represent the text inserted in handwriting.

¥ Personal notes made by some participants of that meeting have survived. One of them includes a
proposal to shut down the NPP because the possibility of atomic energy production in principle has been
already proved. E.P. Slavsky argued against that proposal.

% The mark made by the official of the General Department of Central Committee of the Communist
Party of the USSR, which means that the document is kept on highly classified file and is not transferred to
a general archive.




ARTICLES and MEMOIRS

THE FIRST NUCLEAR POWER PLANT"

D.l. BLOKHINTSEV

After discussing the GOELRO plan with
V.I. Lenin in Kremlin, the science fiction novel-
ist H. Wells called Vladimir Ilyich "the Kremlin
Dreamer”. Wells' fantasy, as exuberant as it was,
proved not enough to appraise the ability of Le-
nin's genius to foresee the future... In the end of
1920, the VIII Congress of Soviets was in session
in Moscow. It was devoted to the "Second Pro-
gramme of the Communist Party” — the plan of
economic revival and development of the coun-
try, called GOELRO. A big map of Soviet Russia
was hanging on the stage of the Bolshoi Theatre,
where the Congress took place. Thirty burning
light bulbs specified the building sites of planned
power plants. At his speech in the Congress,
V.I. Lenin declared” that "Communism is Soviet

power plus the electrification of the whole coun-
try" 2. At that time, many people regarded elec-
trification of Russia as utopia. But the "utopia”
became reality. Today our country produces hun-
dreds of times more power than pre-revolution-
ary Russia.

It was not a coincidence that the foundation
of the new, modern era in the development of
power engineering, era of atomic energy, was laid
in our country. It was the first to enter the path of
peaceful use of atomic energy. Whereas the news
of American atomic bomb explosion in Hiroshi-
ma made the whole humanity shudder with hor-
ror, the Soviet Government announcement of the
first Nuclear Power Plant (NPP) start-up in Ob-
ninsk on June 27, 1954, instilled hope in the hearts

Blokhintsev Dmitriy Ivanovich (1908 — 1979) — theoretical physicist, Doctor of Sciences (Physics and Math-
ematics) since 1935, Correspondent member of the Academy of Sciences of the USSR since 1958, correspon-
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Physical Institute of Academy of Sciences (FIAN). In 1947, got involved in the work on the Soviet nuclear
program. From 1947 to 1950 was a scientific consultant of the Office 9 of the Ministry of Internal Affairs of the
USSR. Since 1950 was the Director and, at the same time, the Head of Theoretical Department of Laboratory
"V". Since 1956 was the first Director of Joint Institute for Nuclear Research (JINR) in Dubna. From 1965 to
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“V.I. Lenin. Collected Works. Vol. 42, p. 159 (hereinafter the footnotes provide author's commentary —
compiler)
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of millions of people that the new great discovery,
uranium fission, can and must be used for the
benefit of the humanity.

The idea of building a nuclear power plant
was promoted by humanistic traditions of Rus-
sian progressive brainpower. Thus, K.E. Tsiolk-
ovsky, who devoted all his life to the idea of rock-
et flights for cosmic exploration and who was very
enthusiastic in his novels about the future of hu-
man life in space, made no mention whatsoever
of the possible use of space vehicles for military
purposes. Not that he didn't understand it. For
him, such a thought was immoral. Search for the
ways of peaceful use of atomic energy was not
coincidental for the Soviet scientists: it was based,
in particular, on good historical traditions.

Building the nuclear power plant did not
pursue any "agitational” goals. All the people in-
volved in its design and construction regarded this

The First Nuclear Power Plan
work as solving purely scientific and technical
problems. The very idea of peaceful use of nucle-
ar energy certainly conformed with the world out-
look of Soviet people. The political effect, pro-
duced by the start-up of the first nuclear power
plant, became apparent later, somewhat unex-
pectedly for those who had relation to it. In 1955,
in Geneva, the audience of many thousands that
convened in the Palace of Nations at the first con-
ference on peaceful use of nuclear energy, broke
the procedural rules and rose in enthusiastic ap-
plause when the Soviet delegation reported on the
start-up of the nuclear power plant, its design and
operational data. This report on the results of
teamwork of Soviet researchers and engineers
proved two very important ideas: first, building a
nuclear power plant is technically feasible, and
secondly, and more importantly, the nuclear en-
ergy can be used for the benefit of mankind.

1. Background

The first information about uranium fission
caused by neutrons was published in 1939. Ura-
nium fragment (lanthanum) was the result of ura-
nium irradiation by neutrons performed by
1. Curie (France) and P. Savich (Yugoslavia).
Soon after that, the German physicists O. Hahn
and F Strassmann determined that lanthanum
and barium were the result of slow-neutron bom-
bardment of uranium. Both elements are in the
middle of the Mendeleev Periodic Table. The
German scientist, Lisa Meitner, managed to give
the correct interpretation of the experiments in
February 1939. She revealed that the emergence
of lanthanum and barium was the result of urani-
um nucleus decay into two large fragments. Some-
what earlier, Frederic and Irene Joliot-Curie in-
formed the Academy of Sciences in Paris about
their experiments also suggesting uranium fission.
The French scientists emphasized that fission was
combined with an enormous release of energy. In
the same year, the possibility of a chain reaction
of uranium fission was discussed at the Scientists'
Association in Moscow®. However, the experi-
mental data at that time was not complete and ac-
curate, making it difficult to decide definitely
about its feasibility, or to prove its attenuation. It
was even more complicated than that, because as
it is now known, only the isotope of uranium-2335
is fissionable under the action of slow thermal
neutrons. This isotope is present in natural ura-
nium in an amount of 0.7 % only. Therefore, to
obtain the accurate data on the isotope, it was

necessary to separate it from the bulk of uranium
(from isotope uranium-238), which seemed to be
an insoluble challenge at that time. Nevertheless,
the conditions required for a chain reaction were
determined.

At the same time, the Leningrad theorist
Ya.l. Frenkel set forth the theory of uranium fis-
sion, according to which the nucleus was consid-
ered as a droplet of electrically charged nuclear
liquid®. The drop was excited under the action of
a neutron resulting in the repulsive electric forces
exceeding the forces of superficial tension pro-
duced by the intra-nuclear interaction. Thus, the
drop was split into two smaller drops. This is how
uranium fission was interpreted in the theory.
These drop-fragments, repelling from each other
under the action of electric forces, received huge
kinetic energy, which is called the energy of ura-
nium fission. The term "atomic energy" is widely
used now. In fact, it would be better to say "nu-
clearenergy”. It follows from the explanation giv-
en above that uranium fission energy is the elec-
tric energy of an atomic nucleus. The electric forc-
es of repulsion make the heavy, highly charged,
nuclei unstable. As it was shown by K.A. Petrzhak
and G.N. Flyorov (1940), a nucleus of uranium
can be spontaneously fissionable, without partic-
ipation of neutrons, however, such fission occurs
very seldom. The high kinetic energy of uranium
fission fragments (lanthanum and barium men-
tioned and many others) is split by them under
the impact of their collision with other atoms of
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the medium where the reaction occurs. Thus, the
energy of fission finally turns out to be thermal
energy’. This cannot be considered a success, for
thermal energy is secondary from the point of view
of thermodynamics. But there is still no other
more "beneficial” method of using the initial elec-
tric energy of nucleus.

There was still a lot to do to find the ways of
controlling the chain reaction, and putting in
practice the all-powerful explosions developed in
millionths of a second, as well as "peaceful” chain
reactions in nuclear power plants, where nuclear
fuel is used for many months or even years. It can
be seen from the example below what level of ac-
curacy in the scientific data was required. Besides
the two fragments (two new nuclei) emerging as a
result of a uranium fission reaction, several neu-
trons also emerge. These neutrons of the first gen-
eration serve for the reaction to progress, which
leads to neutrons of the second generation, etc. It
turns out that several neutrons per thousand of the
emerged neutrons, on the average, are formed not
at the moment of fission, but escape from the frag-
ments a little bit later. There are about six such
neutrons in uranium, and about two in plutoni-
um. Existence of these few, so-called delayed neu-
trons, which are in fact a small detail in uranium
fission, is the most important factor for the real-
ization of a controlled chain reaction. A part of
these neutrons are delayed for fractions of a sec-
ond, the rest a second or more. That is exactly the
period when it is possible to interfere with the re-
action (to slow it down or accelerate) by manipu-
lating the neutron absorbing control rods. The
majority of the neutrons emerge simultaneously
with fission, and it is impossible to somehow ef-
fect the reaction progress during their short life-
time (approximately hundred millionths of sec-
ond), as well as impossible to stop the nuclear
explosion already initiated.

Soon after the sensational discoveries in nu-
clear physics encouraging the technical applica-
tion of nuclear energy, Western Europe was at-
tacked by Hitler's Germany. Two years later, the
fascists also attacked Russia. There was no infor-
mation from Europe about the activities on study-
ing uranium during that period. We know now
that nuclear physics development proceeded at
that time in the USA, where a lot of European
scientists, pursued by the Nazis had moved long
time before the war. After the possibility of a large-
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scale chain reaction was studied more thorough-
ly, there was no more open source information
concerning the activities in the field of nuclear
physics. Nevertheless, the Communist Party and
the Soviet Government still had a concern about
the development of nuclear science under the
conditions of wartime when our country was
struggling against the enemy, and when the burn-
ing tasks of defense prevailed over any theoretical
projects in spite of their great prospects. The So-
viet scientists were entrusted at that time to solve
the task of mastering nuclear energy®. All the ac-
tivities in this area were initially guided by a new-
ly established institute, which is now the Institute
of Atomic Energy named after 1.V. Kurchatov®.
The general scientific supervision of the work was
assigned to I.V. Kurchatov, who worked at the
Physical and Technical Institute in Leningrad at
the time”.

It should be noted that, before the discovery
of uranium fission, the prospect of practical ap-
plications of nuclear energy seemed to be very
questionable to many competent foreign and So-
viet scientists. This can be explained by the fact
that the initial energy expenditures on nuclear
energy release exceeded the amount of the ener-
gy produced in all the preceding investigations. In
spite of many other extremely important tasks,
scientists-enthusiasts of Leningrad and Kharkov
worked in parallel on nuclear physics, that was the
greatest chance for our science®. 1.V. Kurchatov
was one of them. In the 40-ies, he first united sci-
entists into a small group to work on mastering
atomic energy, and then he headed the Institute.
In 1946, the first chain reaction in our country
was realized on a pilot reactor in the institute
headed by Kurchatov®. Natural (not enriched)
uranium and graphite (pure carbon) as a moder-
ator were used in the reaction. E. Fermi performed
the world's first chain reaction in an atomic pile
of this type in December 1942 in Chicago. Thus,
the feasibility of a controlled chain reaction with
natural uranium was proved, and the commis-
sioned pilot reactors have formed the basis for the
further studies and application of atomic energy.
This encouraged the development and construc-
tion of commercial reactors producing the "fill-
ing" of nuclear weapon, plutonium, and created
preconditions for the development and discussion
of the projects related to the design of power re-
actors for nuclear power plants. The main chal-

" Part of the energy is removed with neutrons. The other part, also pertaining to fission neutrons and gamma
rays. is also converted to heat in the reactor core or in the concrete shielding.
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lenge associated with future nuclear power plants
was in the task to remove heat from nuclear reac-
tor. Actually, it was not a mystery, and a lot of ways
of heat application for steam generation could be
proposed. The resulting steam would put in mo-
tion the turbines and the dynamos coupled with
them (electric current generators). It would be a
classical type electric power plant with the furnace
replaced with a nuclear reactor.

In the middle of the 40-ies, after the Sec-
ond World War, the first unclassified publications
about nuclear power were made in the USA.
"Scientific and Technical Fundamentals of Pow-
er Engineering”, the book written by the out-
standing scientists (Russian translation, Mos-
cow, 1947) is worthwhile to be mentioned. A lot
of nuclear constants were presented in it with the
description of the reactor calculation techniques
already known in Russia due to the experimen-
tal and analytical studies carried out at the Kur-
chatov Institute. More or less applicable systems
of heat removal from nuclear reactors were also
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given in the book. However, there were numer-
ous difficulties on the way to the development
of a functional nuclear power reactor, i.e. the
drawbacks in the design, technology and reac-
tor theory. Since it was impossible at the time to
estimate these obstacles, determine the efforts
and time required to solve these or those indi-
vidual problems, many power reactor designs
were considered equally acceptable, and some of
them were attractive because of particularly high
efficiency of the installation as a whole. As for
the gained experience, only the Kurchatov In-
stitute and some of its branches had such an ex-
perience in the 40-ies and at the very beginning
of the 50-ies. This experience related to the ther-
mal reactors with graphite as a moderator and
natural water as a coolant. However, the tem-
peratures achieved in these reactors and, accord-
ingly, coolant (water) temperature, were too
small, so the reactors of this type could not be
effectively used for the generation of steam ro-
tating the blades of a steam turbine.

2. Obninsk

In the middle of the 40-ies, several new Re-
search and Development Laboratories were estab-
lished in the USSR'?. Their objective was to ex-
tend a range of the activities purposed at study-
ing nuclear physics, the development of isotope
separation methods and measuring and control
instrumentation. In many cases, these activities
were carried out by the Laboratories in parallel to
increase reliability of their results. The Laborato-
ry established in Obninsk in 1946 was one of them.
Later, it became the Institute for Physics and
Power Engineering (IPPE). The Laboratory was
supervised by A.l. Leypunsky who involved the
author of this paper into its work. The potential
of the Laboratory was insignificant at the begin-
ning. Its scientific interests were also not so im-
portant at the time in comparison with the prob-
lems raised by the other similar Laboratories'".

The Obninsk Laboratory had neither suffi-
cient scientific brainpower nor the necessary
equipment in the first years of its existence and,
consequently, was aside from the principal re-
search activity in the field of nuclear physics and
power engineering. At first, the Laboratory had
no definite direction in its work. There was a
choice between the development of purely physi-
cal researches in the field of nuclear physics (at
one time the issue of constructing an accelerator
for elementary particle investigations was dis-

cussed) and applied researches related to power
engineering. The latter seemed to be particularly
interesting from the viewpoint of science and
technology, besides, the other Laboratories and
Institutes were hardly dealing with it'?.

The first years of Obninsk now seem to be so
far as if from the other era. Since that time our
country has achieved a tremendous success in the
development of science, engineering, economy
and culture. A nuclear explosion, nuclear power
plant, nuclear ships, space development — these
are the results of the work carried out in the coun-
try which suffered from the war. Now Obninsk is
a city with the population of many thousands,
there are first-rate scientific and educational in-
stitutes in it. Its beginning was as difficult as that
of many other nuclear sites at the time, under
heavy conditions with the lack of people, materi-
als and energy. The workers lived in barracks, en-
gineers and researchers lived in small "Finnish"
houses, random buildings were adapted for labo-
ratories and offices, boots and cars stuck in the
liquid clay on the roads. The main building of the
laboratory now modified was constructed for chil-
dren who arrived from Spain in 1936. The other
building, the private residence, which belonged
before the revolution to the Morozovs, the textile
manufacturers, was in desolation. Later it became
a hotel. A small very ancient steam turbine cou-
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pled to a dynamo generated only 500 kW... When
it was stopped, the settlement and building site
were plunged in darkness. But the main difficulty
was in the lack of qualified specialists. This was
the damage caused by the war. However, people
came back from the battlefront to the "front” of
science: A.K. Krasin (he became later the Insti-
tute Deputy Director on Research Work),
P.E. Nemirovsky, O.D. Kazachkovsky (nowadays
the Director of IPPE'*) and others. The talented
theorists L.N. Oussachev, D.F. Zaretsky, A.S. Ro-
manovich (he was later tragically lost in the Pam-
irs) were very young when they set to work in this
field of science. The first calculation bureau,
which served as computers today, was represent-
ed by V.S. Goudkova who had no higher educa-
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tion at the time. This is how the scientific group
was gathered in Obninsk.

The peaceful application of atomic energy
(the term which was not widely used at the time),
namely, nuclear power engineering, was in the
focus of attention of the small group of Soviet sci-
entists who began to work in Obninsk. The prob-
lem was so fascinating that life inconveniences
seemed to be a trifle and were ignored. It was nec-
essary to decide which way to choose, which dis-
tance was the shortest and most reliable. The
Chinese proverb says: "A child is not afraid of a
tiger". The same was with us, the most audacious
projects seemed to us the most attractive at first
stages of the work. In reality, it was just the start
of the "journey".

3. Looking for the Ways

On the initial stage of nuclear power devel-
opment, scientific and technical issues obviously
prevailed over economic problems. Nevertheless,
there was a tendency to develop power installa-
tions with high parameters of steam and high ef-
ficiency of use of thermal energy released in re-
actor, to use modern steam turbines with the
steam under high pressure and, consequently, at
high temperature. On the other hand it was im-
possible to ignore the circumstances of the real
life. Cost of the designed reactor, possibilities to
produce the required nuclear fuel, real terms of
reactor construction, these are the factors, which
could not be ignored when the design was cho-
sen. The design of a high-temperature thermal
neutron reactor with beryllium oxide moderator
and helium cooling was initially developed in
Obninsk. Nuclear-physical properties of berylli-
um oxide as a neutron moderator were studied at
the laboratory (A.K. Krasin and 1.G. Morozov,
1947—1950). Success was also achieved in the de-
velopment of the techniques applied to manufac-
ture structural elements from the sintered purest
beryllium oxide (V.A. Malykh, 1947-1949). Ap-
proximately at the same time, investigations in the
field of liquid-metal cooling for nuclear power
plant reactors were initiated. This type of cooling
was considered to be very promising in view of the
liquid metal capability to remove plenty of heat
from a unit of reactor volume. Sodium, potassi-
um or their alloys could be taken as such metals.
However, this variant was not developed because
of the high absorption of neutrons.

Later it was found out that liquid-metal
cooling is rather promising in fast reactors with

uranium fission neutrons. Neutrons are deliber-
ately moderated in normal reactors, and slow-
neutron reaction takes place. It was revealed that
fast reactors require considerably larger initial
amounts of nuclear fuel than thermal reactors.
However, a new fissionable substance, plutonium,
can be formed in these reactors in larger amounts
than the amount of burned uranium-235. There
emerged an idea of nuclear fuel breeding, i.e. the
idea of the reactors used as nuclear fuel "breed-
ers” (A.l. Leypunsky). At that time we had no in-
formation concerning calculations of this type
reactors. The required experimental data were
very insufficient, and the obtained results were
rather ambiguous.

By that time the Kurchatov Institute had
gained the significant experience in designing and
constructing thermal reactors with graphite mod-
erator and natural water coolant'®. However, the
temperature of water in these reactors was not high
enough for them to form the base of a nuclear
power plant. It was necessary to make a limp for-
ward by the significant increase of water coolant
temperature and, consequently, its pressure. On
the basis of gained experience, 1.V. Kurchatov and
N.A. Dollezhal developed the reactor design for
a nuclear power plant with the following param-
eters: thermal capacity — 30 000 kW, electric ca-
pacity — 5 000 kW, steam pressure — 12 atm. Pre-
liminary estimates were performed at the Kur-
chatov Institute by P.E. Nemirovsky and
S.M. Feinberg'®. 1.V. Kurchatov proposed to hand
over the further development of this reactor and
the construction of a nuclear power plant with it
to the Institute in Obninsk (1951).
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This caused serious discussions about the ways
of further development of power reactors in Obn-
insk. What should be developed: high-temperature
thermal reactors with beryllium oxide moderator?
Reactors with metal cooling? Or to follow 1.V.
Kurchatov's suggestion which was rather moder-
ate? Steam under 12 atm pressure in regular pow-
er systems was not in the focus of scientists' atten-
tion any more. It should be underlined that steam
pressure might be high, but it would require de-
signing a special turbine (it would take about 5
years). That is why the available turbine of low
pressure was used'®. However, this was not of high
importance, because the essence and novelty were
not in the turbine but in a completely new reactor.

During the period preceding these discus-
sions, the author of the paper was appointed di-
rector of the Institute in Obninsk (1950). My pri-
mary task was to choose the way of the Institute
further development. My Deputy Director on
Research Work A.K. Krasin and I supported Kur-
chatov's suggestion. A.l. Leypunsky considered
such a decision to be wrong. My point of view was
based on the following: production of beryllium
oxide in required amounts was expensive and,
therefore, hardly feasible. Design of a reliable ves-
sel for the reactor with gas under high pressure and
possibly contaminated with radioactive impurities
and aerosols was still an unsolved task. We had no
data confirming safety of such a reactor for the
environment. It was considered reasonable to
study metal-cooled fast reactors. But it would take
many years to make sure that their construction
is feasible and expedient. Kurchatov's idea had
also a lot to be researched, however, it was based
on the phenomena already investigated experi-
mentally and theoretically. Therefore, the young
team of the Obninsk Institute deemed it quite fea-
sible in a short time to take the first steps in the
direction to peaceful applications of atomic en-
ergy. I can only guess about the reasons 1.V. Kur-
chatov had when he made such an important pro-
posal to us. Apparently, Kurchatov believed that
his Institute was dealing with more crucial ques-
tions and might not take up one more task. Be-
sides, he knew that scientists in Obninsk were at
the time enough competent of the issues related
to reactor technology and nuclear physics, so suc-
cess could be anticipated'”.

Then the situation was as follows: according
to the resolution of authorities (March 1951), the
development of nuclear power plant design and
related analytical and experimental research
works were concentrated in Obninsk and in the
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design group headed by N.A. Dollezhal. Obnin-
sk was chosen for siting the plant (near the Insti-
tute)'®. Director of the Institute was appointed as
Scientific Supervisor of the Subject;
N.A. Dollezhal — as the General Designer, and
A.K. Krasin — as Deputy Scientific Supervisor.
Two Departments were established at the Insti-
tute to deal with water cooled thermal neutron
reactors (headed by A.K. Krasin) and fast neu-
tron reactors with metal coolants (headed by
A.L. Leypunsky and O.D. Kazachkovsky). Three
teams were working at the Theoretical Depart-
ment, (I was its Chief at that time): theory of fast
neutron reactors (L.N. Oussachev), theory of
thermal neutron reactors (D.F. Zaretski), and
intermediate neutron reactor theory (A.S. Ro-
manovich). Technological works were concentrat-
ed at the Department of V.A. Malykh. Research
works on heat transfer were conducted at the Ex-
perimental Departments. Subsequently a major
Thermal Engineering Laboratory was established
on that basis, it was headed by V.1. Subbotin. Thus,
the research on nuclear engineering was being de-
ployed in Obninsk as a wide front covering all re-
actor types available by that time. Only high tem-
perature reactor with beryllium oxide was not in-
cluded into the work program.

The primary challenge was to develop and
construct the nuclear power plant of 5 thousand
kW with water-cooled and graphite-moderated
thermal neutron reactor. The works on fast neu-
tron reactors with metal coolant were conducted
as well, which included theoretical, neutronics,
heat engineering, and technology studies. As it was
supposed, they appeared to extend to many years.
The first experiments with sodium were started in
1951 (P.L. Kirillov with his colleagues), whereas
the index of major importance for this problem,
the breeding ratio of nuclear fuel, was refined only
in 1969 by measurements fulfilled in Dubna. In
1955 the first fast neutron reactor with mercury
coolant was commissioned, and experimental re-
actor with sodium coolant was commissioned in
1959. With those experimental facilities used as a
basis, the world's largest nuclear facility of 1 mil-
lion kW thermal power was constructed in 1973
in Shevchenko (Kazakhstan). It had liquid sodi-
um coolant and was intended for both energy gen-
eration and water desalination. The construction
of this plant appeared to be a major achievement
of Institute for Physics and Power Engineering in
Obninsk. Large size fast neutron reactor plant
(600 thousand kWe) with liquid metal coolant is
under construction at Beloyarsk.
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4. Principal Problems with Consiruction of NPP

In early 1951 the design of NPP was out-
lined only in very general aspect. There remained
plenty of serious physical, engineering, and tech-
nology-related problems to be resolved. Many of
them emerged at later phases of design develop-
ment and appeared to be more and more critical;
this was making the decisions of paramount im-
portance deemed to be resolved ultimately dis-
putable. If the construction of the world's first
nuclear power plant proceeded by traditional or-
der, it would not be able to begin its operation in
three years in any case. The construction of the
NPP was started at once, in 1951. D.S. Zakharov
was appointed the Site Manager, D.M. Ovech-
kin was the Chief Engineer, and general problems
were the domain of I.T. Tabulevich. Essential
parts of the NPP building had thick walls made
from reinforced concrete monolith in order to
ensure biological shielding against nuclear radi-
ation. Inside the walls there were pipelines, chan-
nels for cables, ventilation, etc. Obviously, any
reconstruction or remaking was impossible,
therefore, the design included some margins tak-
ing into account possible alterations. Task orders
were issued for the development of new equip-
ment and research works at the "outside" organi-
zations — institutes, design bureaus and enterpris-
es. The task orders could not be complete for in-
herent reasons, and they were refined and sup-
plemented in the course of designing. Major en-
gineering and design approaches were still devel-
oped by the Design Group led by N.A. Dollezhal
and his assistant P. Aleshchenkov.

There was also an unceasing communication
with the Institute of .V. Kurchatov. PE. Ne-
mirovsky, an expert from that Institute, took part
in the works of our Theoretical Department; prin-
cipal tests of fuel elements in neutron field were
carried out in reactor specially intended for ma-
terial irradiation studies (led by V.V. Goncharov).
1.V. Kurchatov also was interested in the construc-
tion of NPP, as before, and I often informed him
of the work progress and asked his advice and sup-
port in resolving engineering and organization-
related questions. Apparently, there are at least
two uncertainty phases and two clarity phases in
any innovation: the first uncertainty appears when
people do not know anything of the subject; then
the first clarity is felt, when everything seems

wonderfully obvious; this is followed by the sec-
ond vagueness period — one realizes clearly, that
essentially, he had not known the subject, whereas
he was sure he had; and finally, there appears a
mature knowledge when one is on top of issues.
In the period described we, participants of the ac-
tivities for creation of NPP, were most probably
in the "first clarity” phase. However, the number
of problems to be resolved was increasing in the
course of works on the reactor. And we were feel-
ing somewhat comfortless, literally chilly in the
spine, when we imagined quite possible incom-
patibility of engineering solutions, that were
ready, with the new circumstances not taken into
account before.

In the course of a further development of the
project, which proceeded in parallel with the con-
struction of the building, numerous problems
appeared. Thus, Theoretical Department was in-
vestigating special, the most complicated issues of
theory of thermal neutron reactors. Principal an-
alytical studies on the NPP were fulfilled by
M.Ye. Minashin and collaborates at the Depart-
ment of A.K. Krasin. Experimental data on nu-
clear reactions were refined continuously. The
methodology for reactor calculations was upgrad-
ed as well; the object had very complicated struc-
ture of cells where fissile material — enriched ura-
nium — was placed. That is why the studies on
the reactor fuel loading” were continued until the
reactor commissioning, together with those on the
core lifetime and parameters of absorber rods to
control the nuclear reaction. This resulted in the
variations of physical data of reactor vs the initial
design. The calculations of high burn-up of nu-
clear fuel and upgraded theory of reactor control
rods should be pointed out specially. The most in-
teresting theoretical problems were related to the
analysis of reactor transients in the modes of its
heating up and cooling down and in possible ac-
cidents in the core (e. g., water ingress the graph-
ite stack, etc.). Thus, the fundamentals of reac-
tor dynamics were laid down.

The verification of divers preliminary data
on the experimental rig (the NPP reactor core
assembly made of graphite, uranium and water)
produced by A.K. Krasin and B.G. Dubovsky
was of paramount importance'”. Although be-
cause of a number of circumstances the facility

* Reactor loading means the amount of nuclear fuel loaded at a time into the reactor. Reactor lifetime is the
time period during which the reactor is operating at full capacity without fuel replenishment.
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accurately reproducing the real reactor core
could not be assembled, the data obtained there-
in inspired us with a confidence in the precision
of theoretical calculation. Uranium fission chain
reaction was performed for the first time in Ob-
ninsk on that test rig on March 3, 1954. Anoth-
er pressing problem was the development of fuel
element design’. There was a need in removing
heat from the reactor core at a high, unprece-
dented heat flux from uranium to water under
the conditions of high neutron flux. An early
failure of fuel elements as a result of corrosion
or superheating and their potential melting
would have meant propagation of activity to-
wards the primary cooling water circuit or the
graphite stack. Both could have been a severe
accident. Therefore, reliable and long-term op-
eration of fuel elements during the whole cycle
is the basis of effective operation of the power
reactor as a whole. Many research institutes par-
ticipated in the solution of this most complicat-
ed problem.

The decisive success was achieved by the
Technological Department in Obninsk headed by
V.A. Malykh. V.A. Malykh proposed elements
filled with a uranium-molybdenum alloy powder
dispersed in a magnesium matrix. Magnesium
provided a good thermal contact between the
main alloy (uranium-molybdenum) and a water-
cooled steel cladding of fuel element. This type
of elements passed all tests successfully. At the
Kurchatov institute a small model of NPP reac-
tor was developed — a "loop” ™, where the opera-
tion of new fuel element in a neutron flux simu-
lating the future NPP reactor conditions was in-
vestigated. The testing of fuel elements in this
"loop” as well as on thermal test rigs demonstrat-
ed that V.A. Malykh's product sustained the re-
quired thermal loads without failure. One more
test rig was built in Obninsk as intended to study
the behavior of fuel elements under the condi-
tions of hypothetical accident. In B.A. Zen-
kevich's laboratory we observed the fuel elements
artificially thermally overloaded to break with a
crash, sparkling firework and puffs of steam™
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Later V.A. Malykh organized the production of
these fuel elements at the factory having devel-
oped within a short period time an absolutely new
manufacture which required high precision, pu-
rity and reliability.

The reactor "working channels"” — long
graphite cylinders were designed under
N.A. Dollezhal's supervision. Thin-walled steel
tubes with water flowing therein under a high
pressure were located inside them. A layer of ura-
nium-molybdenum alloy surrounded these tubes.
These were the fuel elements. The water was heat-
ed up to the temperature of 270 °C at the pres-
sure of 100 atm., and was fed into the heat ex-
changer ("primary circuit”), where its heat was
transferred to the other water ("secondary cir-
cuit"). It was the "secondary” water that turned
into 12 atm. pressure steam supplied to the tur-
bine™". Welding presented a major problem, in
particular, that of thin-walled steel tubes. The re-
actor was literally packed with them and the num-
ber of welds was huge. At the same time water
leaks into the graphite stack were inadmissible.
Therefore absolutely reliable methods of welding
were required. They were developed by
N.A. Dollezhal's Design Group and V.A. Ma-
lykh's Laboratory in Obninsk.

Thus gradually step-by-step the problems
were being solved one after another leaving behind
difficulties and concerns. At the same time defects
and flaws were revealed here and there. One day
a discussion with N.A. Doilezhal's participation
on the selection of value of a gap between the re-
actor channel and graphite stack lasted till late at
night: graphite swells when induced by neutrons;
in order to withdraw the spent channels with
"burnt up” uranium a proper gap has to be en-
sured; but in this case the heat removal from the
reactor graphite stack will degrade and it can over-
heat. Experimental data on graphite swelling were
rather scarce, and we really feared that we had
designed a nuclear power plant where the spent
fuel elements could not be removed and fresh fuel
loaded. We had to rack our brains over in order to
settle this "minor” problem in a reasonable way.

* Fuel element is a structural element containing fissile nuclear fuel. It is necessary to remove the heat
generated inside the element. In the case under consideration, heat is removed by water having temperature
of 270 °C and pressure of 100 atm. The word for fuel element in Russian, which reads "TVEL", came into

being in Obninsk.

" A "loop” usually means special device in the reactor providing independent heat removal from

tested fuel elements and channels.

** Such accident never occurred during the NPP operation.
""" Such two-circuit system, later accepted at other NPPs, was chosen to meet the requirement
of absolute elimination of radioactivity release to the turbine hall.
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One more example: at first the channels when
installed in the graphite stack were not sealed
properly; apparently there was some defect in the
structure, so the helium leak detectors indicated
the lack of vacuum-tight sealing. One outstand-
ing engineer and organizer participating in the
NPP assembling decided to apply his remarkable
physical strength. But, alas, the result appeared
quite unfortunate: the edges of sealing cups were
damaged, a few complicated and valuable units
failed. The attempts to repair them using "home

remedies” were to no avail. The fitters headed by
V.E Gusev found the way out. They proposed that
the sharp edges of cups should be cut off com-
pletely. The solution turn out exceptionally suc-
cessful and later this modification was implement-
ed in all channels. The leaks disappeared. The
highly skilled workers — experts in their job, es-
sentially formed the success of assembling and
efforts on NPP mastering at all stages. Especial-
ly, the names of L.N. Sutugin and I.E. Semenov
have been retained in my memory.

?. Startup

The difficulties fortified the enthusiasts and
were giving birth to skeptics. However, there
seems to be no new activity the skeptics have not
been predicting a failure or expressed doubts in
its expediency. At one time, when the NPP was
under construction the entire purport of the
project was called into question. A team of scien-
tists rather authoritative and knowledgeable of the
project uttered an opinion on cessation of work
based on the fact that the plant would not be cost-
effective (as if at that time it was a matter of eco-
nomic feasibility), etc. Fortunately for this ma-
jor project 1.V. Kurchatov, at that time the head
of the entire nuclear science in this country, did
not share this opinion and supported the project
for the second time. "You should not hesitate, go
on working”, — Igor Vasilievich said then. His
opinion was supported by the Executive of the
Atomic Committee attending that meeting?®.
Later 1.V. Kurchatov came to Obninsk to partic-
ipate personally in the commissioning activities.
He was hurrying us to load uranium to the reac-
tor to make sure as soon as possible that we, the
Obninsk specialists had not miscalculated the
critical mass of reactor (I suspected that 1.V. Kur-
chatov did not rely on our calculations). To our
great pleasure the reactor came to life just at the
critical mass our theoretical calculations had as-
signed to it. The chain reaction of uranium fis-
sion was initiated in the reactor.

This event took place by the evening on May
9, 1954, in the presence of 1.V. Kurchatov and other
Startup Committee members. It was a so-called
"first criticality”. The reactor capacity was still
scanty, but neutron density distribution in the re-
actor core and control system operation (manual
and automatic) could be investigated and com-
pared with the calculations. However, low as the
operating power of the newly born reactor could
be, it should be kept in mind that a minor mistake

in control results in reactor run away. A steam ex-
plosion and reactor destruction would be the con-
sequence of this mistake. Therefore it is as inter-
esting for a scientist to work with a new reactor as
for an animal trainer to tame a tiger recently de-
livered from the taiga: it has to be tamed. This work
fell to the lot of A.K. Krasin's Department person-
nel and the operating personnel of the nuclear
power plant available by that time — N.A. Ni-
kolayev, Head of the Plant, N.A. Grigoriantz,
Chief Engineer of the Plant, and others.

The reactor power was increasing step-by-
step and eventually somewhere at the co-genera-
tion plant building where the reactor steam was
supplied we saw a jet escaping from the valve with
a ringing hissing sound. A white cloud of ordinary
steam which in addition was not hot enough to
rotate the turbine seemed to be a miracle to us: it
happened to be the first steam generated with a
nuclear energy. Its generation served as the cause
for embraces, congratulations with "light steam (in
the steam bath)" and even tears of joy. 1.V. Kur-
chatov shared our rejoicing; he also was participat-
ing in the activities at that time. Upon generation
of steam at the pressure 12 atm. and temperature
260 °C, the study of all NPP units under the con-
ditions close to the design ones became feasible,
and on June 26, 1954, in the late shift, at 5.45 PM,
the valve for steam supply to the turbogenerator
was opened, and it began generating electric ener-
gy from the nuclear reactor. The world's first nu-
clear power plant was placed under industrial load.
The electric generator capacity reached 1500 kW.
On June 27 the industrial and agricultural consum-
ers of the surrounding regions already received
electric energy from the turbine operating as a re-
sult of nuclear fuel burning.

By the evening of that day Acad. A.P. Alex-
androv and the Executives of the Atomic Commit-
tee arrived in order to find out more about the
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progress of work. In the pre-startup tense atmo-
sphere we failed to think either about a ceremoni-
al "ribbon cutting" or the festive banquet... Every-
thing was going on impromptu. A tape recording
of that night has been preserved: the voices of
I.V. Kurchatov, A.P. Alexandrov, M.Ye. Minashin
and others who gathered in my apartment can be
heard. However, our concern for the nuclear first-
ling was not over yet. Naturally there were many
insignificant defects, which were remedied. But
only one of them caused a serious concern: the
control channels of the plant reactor made of tubes
with very thin "stainless steel” walls leaked (steel
aggressively absorbs neutrons, therefore its amount
tends to be minimized). Water penetrated into the
graphite stack, changing reactivity” of the installa-
tion in a hard-to-evaluate way;, decomposing at
high temperature in the reactor it turned to a con-
ventional detonating mixture capable of exploding.

In our presence the installation acquired
rather suspicious properties and seemed to be
unsafe. The ill-fated channels were withdrawn,
they were pressurized and we were running past
them quickly to see what had happened. Afterall,
the channels were radioactive; it was impossible
to examine them for a long time because of ra-
dioactivity. Minor jets of water were spouting
through spider-like cracks: that is how some in-
comprehensible corrosion looked like, which was
most likely radiation-induced. Replacement of
the channels did not hit the target: therefore the
result was not random, it recurred. We were aware
of the need to strengthen the channel walls, but it
would have taken many months to fabricate them.
We were not allowed to go up to the design power,
and the complete checking of the entire structure
did not come off. One of the Atomic Committee
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leaders gave an answer to my question on his im-
pressions about our NPP, that it served no pur-
pose. The last stock of faulty channels was loaded
in the reactor. The time went by, and the result
was already foreseeable. Something had to be
undertaken to pass a long period of standstill and
not to shatter the faith to the final success among
the people already tired by the strain of the com-
missioning period.

A meeting was convened in the office of
N.A. Nikolayev, Director of NPP, and I raised a
question about the need to gain full power. A de-
cision was made to put a potential accumulation
of this "detonating mixture" under the most strict
control and reach full power in order to test the
reactor, heat exchangers and turbine. A few hours
later I responded to the Administration inquiry:
"The reactor power is 100%, the turbine produc-
es 5 000 kW all according to the design”. It was in
October 1954. Later we never encountered such
complicated situations. Thin-walled tubes of
faulty channels were replaced by stronger ones,
and then control rods cool-down was cancelled
owing to their replacement by heat-resistant ones.
One day all power supply in the city but the NPP
happened to be de-energized (for technical rea-
sons) and Obninsk appeared to be the first town
in the history of humankind whose inhabitants
cooked their morning breakfast on uranium fis-
sion energy. Soon it was followed by numerous
visits of the scientists and engineers as well as
Government officials to our NPP, who were in-
terested in familiarizing themselves with the nu-
clear power plant. Among these delegations was a
delegation of English power engineers. One of
them a well-known power engineer B.L. Goodlet
said to his colleagues: "They did the historical job".

6. 20 Years of NPP Operational Experience

The nuclear power plant in Obninsk has been
in operation for as long as 20 years. The very fact
of NPP trouble-free operation over such a long pe-
riod of time without any detriment for the envi-
ronment and population is of paramount impor-
tance. Now that large size nuclear power plants are
being constructed all over the world, an example
of the first NPP constructed in this country ap-
pears not only encouraging, but also interesting and
instructive from the solely technical standpoint.
Indeed, some vital components of that plant over
the period of 20 years have been exposed to long-

term radiation, temperature fluctuations, corro-
sion and deposit, however remained intact. The
plant has also proved nuclear safety of a channel-
type water-cooled power reactors. This part of the
matter at the current level of nuclear power devel-
opment when many large size reactors are con-
structed in the populated area, and even in the vi-
cinity of big cities, is most essential. Over the same
period the feasibility of high burning out of urani-
um-235 in nuclear fuel was proved which is very
important for the cost performance of nuclear
power plants. Special "loops” were built in the Ob-

* Reactivity of nuclear reactor is its capability of maintaining a chain reaction.
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ninsk NPP reactor, where pilot channels for larg-
er, advanced power plants were investigated.

As noted above the steam parameters for the
first NPP were lower than the average ones ac-
cepted in the state-of-the-art turbines. Subse-
quently water boiling regimes were implemented
and researched directly in the reactor tubular fuel
elements. A "loop" aimed for research into cool-
ant (water) boiling heat transfer was developed,
and in 1957 the steam was superheated in the re-
actor and the steam parameters increased to the
temperature 370 °C and pressure 85 atm. (instead
of earlier 270 °C and 12 atm.). A detailed analysis
of operating conditions with boiling and steam
superheating formed the basis for designing large-
size channel-type graphite-water power reactors
forthe Beloyarsk NPP named after .V. Kurchatov
(reactor capacity of 100 thousand kW and 200
thousand kW), Bilibino NPP (reactor capacity
120 thousand kW) and Leningrad NPP (reactor
capacity 1 MW). A.N. Grigoriantz, M.E. Mi-
nashin, G.N. Ushakov, L.A. Kotchetkov and oth-
ers took an active part in this work. The fact that
the tube type fuel elements have demonstrated
complete reliability without a single failure un-
der normal operating conditions over the NPP
lifetime is of paramount importance.

At the same time the possibility of high nu-
clear fuel burnup was proved: it turned out possi-
ble to produce 30 thousand MW-days thermal
energy using 1 ton of low-enriched uranium. To
design large size-power plants to be located in the
vicinity of big cities it was essential to draw a con-
clusion which followed from a long-term opera-
tion of the World's First NPP on its complete ra-
diation safety both for the operating staff and
neighboring residential communities. There was
not a single case of radioactive contamination ei-
ther of the river or air. The continuous operation
of Obninsk NPP in addition to its engineering and
economic significance was of even greater impor-
tance for training personnel in nuclear power en-
gineering. At the very beginning of NPP opera-
tion the engineers qualifying themselves for op-
erating future nuclear power installations and de-
velopment of new designs received their training
at the Plant. Later many of them became the lead-
ers and administrators in the new area of engineer-
ing — nuclear power engineering, N.A. Nikolayev
and A.N. Grigoriants among them.

The first nuclear power plant in Obninsk dis-
proved all skeptical judgments and predictions
with regard to the significance of its influence on
all the future of nuclear power engineering in the
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world. Even after the NPP commissioning the
proposals were put forward as to its shutdown.
These proposals were the evidence of incompre-
hension that accumulation of maximum long-
term operational experience with a small-size pi-
lot station as the first NPP appeared to be vital
for confident designing of future large size NPPs.
In designing large-size co-generation plants nor-
mally the depreciation period is taken not less
than 25 years. With reference to nuclear co-gen-
eration plants it is as yet the first NPP practice
that gives grounds for assessment of the possible
lifetime of nuclear power reactor.

This is a brief outline of the 20-year operat-
ing history of the first NPP and its principal re-
sults. Many people may find it surprising that the
project proved to be a success - the project im-
plemented in the period when the data on nucle-
ar reaction constants, material behavior under
neutron and gamma radiation were extremely
scarce, though, at the time when the data on cor-
rosion and deposit buildup were lacking, heat
transfer at a high heat flux was at the early stage
of research, and the methods of reactor analysis
had not been brought to the degree of perfection
currently provided by the computers with their
enormous capabilities. I believe that it would be
incorrect to attribute this success merely to a for-
tunate coincidence.

There is no doubt that the success was based
on a general high level of our Soviet industry and
technicians-and-engineers. This is just the basis
which made it possible to obtain highly pure
graphite, high quality thin-walled steel tubes, pure
materials required for fabrication of fuel elements
and many other NPP equipment elements in-
cluding electronics. Essential experience accumu-
lated by that time at 1.V. Kurchatov's Institute and
in N.A. Dollezhal's Group also formed the basis
of the success. As a physicist | knew for a long time
that any achievements in science rely not only on
the precise knowledge, but also and largely on the
scientific intuition, i.e brainwork based on the
knowledge of phenomena and concepts. In the
course of our joint work with such outstanding
designers and engineers as N.A. Dollezhal,
P.1. Aleschenkov and V.F. Gusev | was able to
make sure that their success was resting on the
same two bases as in the case of a physicist: pre-
cise knowledge supplemented by the intuition.
Without it in many situations we could be inca-
pable of making a decision however indispensable
for the headway. These were the factors, which
conditioned the success of the first NPP.
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7. The First Geneva Conference on The Peaceful Use of Atomic Energy

In summer of 1955 the first International
Scientific and Engineering Conference on the
Peaceful Use of Atomic Energy was convened in
Geneva for the implementation of the program
"Atom for Peace”. The activities for the research
into atomic nucleus and particularly uranium fis-
sion reactions, which preceded it, had been clas-
sified by that time in all the countries, since the
problem entirely belonged to the defense aspects.
Few articles and monographs normally contained
the information suggested to be a passed stage for
other scientists.

The session in the USSR Academy of Scienc-
es proved a rehearsal to the International Confer-
ence for the Soviet physicists, where for the first
time the nuclear scientists delivered presentations,
in particular on the startup of the country's first
reactor. .V. Kurchatov was listening to the reports
on the preparation of papers, asking questions, giv-
ing advice, joking, — in short he was in a cheerful
mood. One of our distinguished physicists spoke
at the meeting. His presentation seemed excellent
to us, however 1.V. Kurchatov commented: "You
are using a term "cross-section™. Quite a few bi-
ologists and physicians are present at the general
meeting of the Academy, they can understand it
as if you operate on somebody. You should speak
in such a way that it be clear to everyone. But a
little bit of obscurity can be left, so that the oth-
ers would not think that there is no sapience in
our area". The presentation on the first NPP con-
struction, commissioning and operation was pre-
pared by the author of this essay in collaboration
with engineer N.A. Nikolayev, Director of the
plant. I.V. Kurchatov and B.S. Pozdnyakov took
the most active part in preparing this important
document. Whereas I was entrusted to deliver the
presentation.

A lot of publications on the Geneva Con-
ference are available™. Therefore 1 will touch
upon some details. The favorable attitude of the
Organizing Committee at the Conference to our
presentation was shown by way of placing it first
on the agenda of scientific and technical presen-
tations, and it was given some extra time. The
rumors were set afloat among the Conference
participants that the presentation on the Soviet

NPP was merely propaganda, and the Soviet
scientists would not report anything to the point.
As a matter of fact the paper was devoted to
strictly scientific and technological issues and
based on the precise facts, and very careful pre-
dictions and promises were made for the future.
Nevertheless the presentation made a great im-
pression on the audience of as many as thousand
of people. It was apprehended as an evidence of
the possibility to make a total change in the nu-
clear energy use from war to peace, as a narra-
tive on the feasibility of radical settlement of
energy problems all over the Earth. Despite the
prohibition of applauding by the Conference
rules, the end of the presentation received a great
ovation. An American reactor physicist Zinn
mounting the rostrum towards me congratulat-
ed me on the success and thus caused a new burst
of applause in the Conference hall.

At that time we did not fully realize that all
these were the first steps towards the peaceful co-
operation of scientists, which now seems more and
more reassuring. However, there were other ten-
dencies as well. Thus, the wife of E.Fermi, an out-
standing physicist of our time, Laura, being a kind
of a Conference chronicler on the part of the U.S.,
gave an extremely biased and incorrect description
to us the Soviet scientists. In particular it follows
from her book that it was Zinn's presentation that
was the principal one. In fact the American phys-
icist spoke about the experiments with a pilot boil-
ing reactor, which was of interest for the specialists
including us. But it could not compete with our
paper on the first NPP which demonstrated a pos-
sibility and expediency to turn the entire activity
on atomic energy research towards its peaceful use,
and precisely complied with the spirit and sense of
the Geneva Conference, the climate of opinion of
most Conference participants. It followed from our
presentation that besides antihuman and suicidal
application of nuclear energy a completely differ-
ent activity aimed for the good of the people is
possible. No nuclear power plant was available in
the U.S.A. at that time, and they concentrated all
their efforts exclusively on military aspects. That
is why they were not able to submit to the Confer-
ence anything that could be commensurable with

* Cross-section is a measure of nuclear reactions probability expressed in dimensions of the target to be hit
in order for the nuclear reaction to occur.
" See, in particular, V.S. Emelyanov, Atom and Peace, Moscow, 1964 and V.1. Orlov, Mighty Atom, Mos-
cow, 1968.
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the presentation on the World's First NPP. That
was our political gain unplanned beforehand, how-
ever it was arising from the very nature of our so-
cialist society.

The Geneva Conferences on the Peaceful
Use of Atomic Energy were held one after anoth-
er with an interval of a few years. In particular at
the 2nd Conference (1958) A.K. Krasin reported
on the experience in high burnout of nuclear fuel
at the World's First NPP. No one else carried out
such experiments. The last of these Conferences,
the 4th one was held in 1971. It is essential to
mention that the consideration of nuclear power
planning issues at those Conferences resulted in a
more profound study of the problem of energy
resources on the Earth as a whole. As a result of
this study a non-triviality of the entire problem
was determined. Today more than a hundred
large-size NPPs are in operation in the world, and
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their number is rapidly growing. As yet these are
basically thermal neutron NPPs, which burn out
a rare isotope of uranium-235. The next genera-
tion of fast neutron NPPs, hopefully, will allow
the basic isotope of uranium-238 to be used, the
quantity of this isotope in nature is 140 times more
than that of uranium-235. It will essentially in-
crease the world stocks of nuclear energy. There
is a chance that the energy sources accessible for
the mankind on the Earth will receive a further
expansion based on the fusion process investiga-
tion. All this arouses interest, especially as many
predictions based on the steady-state energy con-
sumption growth rate and population growth rate
result in rather alarming conclusions on the pos-
sibility of a disastrous situation both with the en-
ergy sources and energy production waste (in the
form of heat and radioactive slag) in the medi-
um-term perspective (100-200 years).

8. Visits 10 Obninsk

Just soon after the NPP commissioning, it
became the Mecca to all those interested in this
newly appeared phenomenon. There were high
governmental delegations headed by prominent
political figures who were willing to be informed
of the NPP and its potentials and related perspec-
tives at first hand; scientific and engineering del-
egations whose purpose was to know every detail
of this facility, as well as delegations from various
organizations whose aims were of general educa-
tion character. It would be useless to attempt a full
coverage of all those visits, so I'll touch upon just
several of them. The delegation of power engineers
and experts from Great Britain lead by B.F.J.
Showland, a Supervisor from the UK Atomic
Energy Authority, has been mentioned above.
They were interested in every detail of the nucle-
ar facility and methods for its operation. That
experience was of particular importance for them
owing to the construction of nuclear power plant
in England. The guests wrote the following in the
registry for honorable visitors: "The delegation of
the UKAEA signifies admiration of the work ful-
filled by Professor Blokhintsev and his colleagues
with gratitude for their hospitality. The delegation
expresses a desire to strengthen friendly coopera-
tion for the peaceful use of atomic energy in the
future” (November 18, 1955).

A delegation of scientists from German
Democratic Republic headed by R. Rompe visit-
ed the nuclear power plant also in 1955. The note
left by them reads: "Our delegation from the GDR

regards the invitation to visit the World's First
Nuclear Power Plant and sends its cordial con-
gratulations to Soviet scientists, engineers and
workers on the great implementation for peace”.
The plant was visited by a group of scientists from
GDR, headed by G. Hertz, a famous German
physicist. We had been in kind relations with
G. Hertz for many years by that time. However, |
had a steady impression that methods of research
work management in our country (as well as in
others) were-indispensable objects of his humor
and sarcasm; he thought them to be far from per-
fect. That is why it was especially pleasant for me
to show the NPP, its operation being based on our
ideological traditions and our established order.
G. Hertz wrote in the guests register: "I have heard
and read very much about NPPs; what I've seen
here, exceeds all my expectations”... Later, an
experimental reactor for physical research was
constructed in GDR with the support of Soviet
scientists and enterprises.

In June 1955 Jawaharlal Nehru and his
daughter Indira Gandhi arrived to the NPP; they
were accompanied by Ambassador of India in the
USSR K. Menon and Soviet authorities led by
A.l. Mikoyan. That was my first experience with
a diplomatic reception. J. Nehru looked some-
what tired; however, we were impressed by his fea-
ture of enlightening, as if from within, so his vis-
a-vis could feel the depths of the soul and mind
of this person. l. Gandhi is indelibly photo-
graphed in my memory with her charming
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modesty and chastity. J. Nehru asked the reason
for using just ordinary water in our reactor, whereas
H. Bhabha® was going to use heavy water (which is
very expensive) in the Indian project. So, I had to
go into technical details in my explanations. J. Ne-
hru visited our institute, and all personnel came
out of the laboratory rooms to greet him. He not-
ed that all those people were young and asked
whether the institute was educational or research
entity. The answer was that it was purely research
institute; J. Nehru was impressed by the youthful-
ness of the collective. In my conversation with
J. Nehru I said that we knew very well the Indian
physicists, who contributed to the modemn science;
the Indian writers, first of all, R. Tagore, were
known in our country. | mentioned that a union
of very high ancient Indian culture with the ad-
vanced science and engineering would bring India
to a real flourishing. Which was responded by
J. Nehru: "We are aspiring this way of development;
however, our urgent tasks now are to overcome the
poverty, illiteracy, and illnesses”. Before his depar-
ture J. Nehru left a note: "I am glad to have the
opportunity of familiarizing with your plant, and
I am full of enthusiasm: this gave me a chance to
see the future, which is opening before us".
Another person who left a lasting impression
was Ho Chi Minh (his visit took place in July,
1955). The most amazing quality about him was
not his benevolence to people, but his utmost
kindness. It was hard to imagine that there before
us stood the jungle guerilla, a terror for the in-
vaders, the leader of his great people... When vis-
iting the plant, he said, "It is still future for my
people; right now we have to win!" Then I remind-
ed him that V.1. Lenin took an active interest in
electrification even in the hardest years of our
country, although it was widely thought to be a
mere fantasy. We know that now this great nation
can finally begin the peaceful construction. The
NPP workers told me that they were glad to see
Ho Chi Minh's affability, which 1 have noticed,
too. Indeed, he greeted everyone and kept repeat-
ing, "Be prepared!"... Ho Chi Minh wrote in the
NPP visitors' book, "Imperialism uses the power
of atom to destroy people. The Soviet government
uses this power for the happiness of people all over
the world. The universal peace will certainly win."
To conclude these brief notes about the vis-
its to the NPP, 1 will say a few words about the
arrival of the General Secretary of the ltalian
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Communist Party, P. Togliatti. He was very curi-
ous and asked a lot of questions about the plant.
He was interested in economic and security mat-
ters. P. Togliatti told a lot about the political life,
social and economic problems of Italy. We, his
interlocutors, were left with an impression of him
as a highly educated person, keeping aloof of ste-
reotyped thinking...

When an idea overwhelms the masses, it be-
comes a material force itself. Formerly, it was a
property of few people. Earlier, it was not even
born. Many people were convinced that the Earth
is a sphere long before the Columbus’ and Magel-
lan's voyages. Its radius was rather accurately mea-
sured by Eratosthenes way back in antiquity. Much
later, this idea was persecuted by the inquisition.
But it is precisely the great voyages of XV-XVI cen-
turies that made the idea of Earth's sphericity an
asset of all more or less educated people and lead
to profound alterations in the world outlook of
people. Nowadays, the space flights, starting from
the historic mission of Yu.A. Gagarin around the
Earth and the flight of F. Borman with his col-
leagues to the Moon, made the smallness of the
globe clear to everyone and proved all the absurdi-
ty of war as a way of solving disputes between na-
tions. They revealed the acuteness of demograph-
ical and ecological problems common to all peo-
ple inhabiting our small blue planet. These impor-
tant notions and ideas are far from new, but it is
thanks to the space flights that they became a pub-
lic domain and thus are becoming a great force.

All this can be applied to the nuclear energy,
too. After the discovery of uranium fission chain
reaction it became obvious that in principle it was
possible to produce electric power using the heat
released in nuclear reactor. Feasible technological
arrangements and flowcharts for NPP were also
essentially clear. Only one thing remained: we had
to figure out how we can create an operational plant
which is radiation-safe, reliable and economically
efficient. The possibility of nuclear explosions and
readiness to use the nuclear energy had already
been demonstrated by the American military in
Hiroshima and Nagasaki. [...]

The commissioning of the World's First NPP
in the USSR made a breakthrough in the peo-
ple's conscience, bringing the idea of feasible
peaceful uses of atomic energy a social force.

Published in The Issues of History Journal. 1974,
No.6, pp. 106-121.

° At that time, the construction of experimental reactor with heavy water was started in Bombay. We used
light water, but enriched (instead of natural) uranium.
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Compilers’ comments

' The article was prepared by D.1. Blokhintsev in connection with the twentieth anniversary of the NPP for
the readers of humanitarian journal of Academy of Sciences of the USSR. Therefore, the operation principles
and scientific and technological problems emerging in the course of plant building are described as simply as
possible. The paper dates back to the period when the essential part of the Soviet Nuclear Project history re-
mained classified and could not be used in general publication. Certain parts of the paper are slightly ideolo-
gized in accordance with the Soviet tradition and the specifics of publications in humanitarian journals. All the
above doesn't deemphasize the importance of the paper as a historical source of information. This is followed by
certain updates and supplements to the original text related to above considerations and other circumstances.

2 Highlighted by the author.

Y Probably it is an error. These issues were extensively discussed for the first time in the USSR in November
1939 in Kharkov at the 4-th All-Union Meeting on Atomic Nucleus. The meeting in Moscow was held in No-
vember 1940.

4 This is referring the Ya.l. Frenkel's paper "Electrocapillary Theory of Heavy Nuclei Fission by Slow Neu-
trons". (ZhETF, 1939, v.9, #No.6, pp. 641-653).

5" With the beginning of the War, all USSR activities in atomic nuclei were suspended. The work was re-
sumed at the Direction of the State Defense Committee No.2352ss dated September 28, 1942, owing to the
ample information received by the USSR intelligence agencies concerning the U.K. and U.S. efforts in nuclear
bomb development.

© At an early period mentioned therein, Kurchatov Institute of Atomic Energy was named "Laboratory
No.2 of the Academy of Sciences of the USSR".

" At the period mentioned therein (1942—1943), the Leningrad Physics and Engineering Institute was in
evacuation in Kazan.

% Before the War the most important studies on nuclei were carried out primarily in the Ukrainian Physics
and Engineering Institute (UPhTI) where the USSR first Atomic Nucleus Laboratory was founded, in the Ra-
dium Institute, Leningrad Physics and Engineering Institute (LPhTI), and Institute of Physics the Academy of
Sciences of the USSR. The author has in mind the young physicists from UPhTI and LphTI involved in this
area of research.

% What is meant here is the startup of the USSR first nuclear reactor F-1in Laboratory 2 on December 25,
1946.

19 What is meant here are the scientific organizations established by the Special Institutes Administration
(Administration 9) of the USSR People's Commissariat of Internal Affairs (NKVD) in 1945-1946 (Institute "A",
Institute "G", Laboratory "B", Laboratory "V") with an aim to organize the German specialists’ work on Atomic
Project in the USSR.

' This implies Laboratory "V", where since 1946 a group of German specialists worked under the supervi-
sion of H. Pose, a German physicist, the first Scientific Supervisor of the Laboratory. A.l. Leypunsky supervised
the activities in the Laboratory as the Deputy and Scientific Director of Administration 9 of the USSR People's
Commissariat of Internal Affairs (NKVD). D.1. Blokhintsev also worked in this Administartion. Speaking about
the irrelevance of Laboratory "V" activities, the author had in mind that they were not directly related to the
main objective of that time, i. e. nuclear bomb development. Laboratory "V", created within the framework of
the Soviet Atomic Project, was not directly involved in the creation of nuclear weapons, but performed individ-
ual tasks for the PGU (radiochemical studies, creation of emission sources and reagents).

12 In 1945-1946 in Leipzig at the request of the officers of Administration 9 of NKVD, who conducted
negotiations with H. Pose, he worked out his proposals on the scientific subjects of Laboratory "V" to be estab-
lished, with one of the principal tasks being construction of "self-propelled uranium machine", i. e. develop-
ment of power reactor for a transport system. Therefore as early as in 1946 — beginning of 1947 Laboratory "V"
was involved in the research of the possibility to create a "uranium machine with enriched uranium and light
water” "generating energy in the technically applicable quantity”. Thus, the country's first institute on power
reactor development was founded from the very beginning in Obninsk, and the disputes on the scientific sub-
jects were related not to the selection of directions, but the choice of the type of pilot reactor.

% 0.D. Kazachkovsky was the IPPE Director in 1973—1987.

1 What is meant here is the so-called production reactors, i. e. the reactors producing bomb material. The
country was lacking experience in power reactor development at that time.

% It concerns analysis of AM reactor neutronics performed by P.E. Nemirovsky and Yu.N. Zankov under
the supervision of L.V. Kurchatov and S.M. Feinberg.

' The turbine required for the first NPP was characterized by low steam parameters and was not produced
any more. Such turbine, created in 1913 by the German company "MAN", was found at one of the power plants
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in Moscow (GES No.1). The operating parameters of the turbine conformed to the parameters of the AM reac-
tor. After the reconditioning repair at a plant in Kharkov the turbine was installed at the heat and power plant of
Laboratory "V" in 1953 and was in operation until 1972.

1" Nevertheless the problem of scientific personnel at that period of time was rather acute, which was clearly
shown in D.I. Blokhintsev's letter to FCA in December 1951: "1 report that there are only three persons capable
of performing scientific supervision at Laboratory "V", namely: A.l. Leypunsky, A.K. Krasin and D.1. Blokhint-
sev. As for the rest, the laboratory is staffed with young specialists of little experience. On the other hand, taking
into account the responsibilities assigned to the above mentioned people by the governmental decision, refer-
ring to the design and construction of various installations and calculations on a special issue, then the scope of
work already received goes far beyond the ranges of any normal workload, when a reliable routine supervision
could be afforded”.

'® Decision to construct three prototype power reactors in Laboratory "V" (water-cooled uranium-graphite
reactor, gas-cooled uranium graphite reactor and uranium-beryllium reactor cooled with gas or molten metal)
was made by the USSR Council of Ministers on May 16, 1950. On June 29, 1950, N.A. Dollezhal was appointed
Work Manager on the development of new types of nuclear power plants for energy generation and for vehicle
systems with D.I. Blokhintsev as his Deputy in charge of physics and B.M. Sholkovich as Deputy in charge of
engineering.

% This facility — the critical assembly of the AM reactor core — later named "AMF facility" was assembled
directly under the office of D.I. Blokhintsev. Besides A.K. Krasin and B.G. Doubovsky, M.E. Minashin,
Yu.A. Sergeev, V.Ya. Sviridenko, G.Ya. Roumiantsev, L.A. Matalin, G.N. Ushakov, M.N. Lantsov, E.I. Iniutin
and A.V. Kamaev participated in the AMF construction and commissioning. Z.M. Kurova, S.1. Shagalina,
L.Yu. Dolskaya, and V.M. Stroykova participated in calculations.

2 Apparently, the author means L.P. Beriya, the Chairman of the Special Committee, who supervised all
the activities on nuclear power, or B.L. Vannikov, the Head of the FCA.
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THE FIRST NPP CREATION AND THE INITIAL STAGE
OF ITS OPERATION "

A.K. KRASIN

In the development of nuclear power reac-
tors that was initiated in the Soviet Union in 1948
the key role was played by Academician 1.V. Kur-
chatov. The Institutes headed by 1.V. Kurchatov
and N.A. Dollezhal, i. e. the Institute of Physical
Problems of the Academy of Sciences of the
USSR and the Institute newly established in Ob-
ninsk, later called as the Institute for Physics and
Power Engineering (IPPE), actively participated
in that work?.

This period is described in numerous
monographs and articles. The author of the giv-
en article had participated in the work since its
very beginning, having been the Obninsk Insti-
tute Deputy Director for Scientific Research
since 1946.

The decision to concentrate efforts on de-
veloping a nuclear power plant design was made

in 1951, and the Obninsk Institute was entrust-
ed to be its Scientific Supervisor. It was decided
to construct the NPP in Obninsk. D.I. Blokhint-
sev was nominated as the Institute Director; it
was he who was also a project manager respon-
sible for NPP design and construction as well. 1
was nominated as a Deputy Scientific Leader
and was responsible for coordination of experi-
mental and analytical studies, personnel train-
ing, and preparation of techniques and equip-
ment for NPP reactor start-up. During a short
period of time the Department was set up con-
sisting of several laboratories and involving spe-
cialists capable of working very efficiently. The
Obninsk scientific team was to perform a wide
scope of physical analytical studies, to conduct
studies on thermal physics and to develop the
main reactor component, i. e. its fuel element.

Andrey Kapitonovich Krasin (1911—1981), physicist, member of the Academy of Science, Belorussian Soviet
Socialist Republic (1960). He was born in Tomsk. He graduated from Tomsk University (1934).

In the years of 1934—1940 he worked in the Siberian Physical and Technical Institute and at the same time
he gave lectures in Tomsk University and Medical Institute (1935—1937). In 1940—1945 he served in the Head-
quarters of the Workers' and Peasants' Red Army Military Air Forces Long-Range Aviation. On January 5, 1945
he became a Senior Researcher in Laboratory No2, then, on February 21, 1946, he was appointed Deputy Head
and in 1953 Deputy Director for Science. In 1956—1960 he was Director of Laboratory "V", Ministry of Inter-
nal Affairs, the USSR, (IPPE since 1960) in Obninsk. Since 1961 he had been holding the appointment of Head
of Nuclear Power Department at the Power Engineering Institute of the Academy of Science, Belorussian Sovi-
et Socialist Republic, and in 1965 he became Director of BAS Nuclear Power Institute. At the same time he was
Professor of Belorussian University.

He worked in the areas of nuclear power and nuclear technology. He was Deputy Scientific Supervisor of the
World's First NPP design as well as Scientific Supervisor of designing transportable TES-3 NPP and nuclear
superheating reactors for Beloyarsk NPP. He was also a Supervisor in the work dedicated to development of
scientific and technical fundamentals for the use of new types of coolant in the nuclear power (dissogiating
gases).

For his work he received numerous honors, namely: the Order of Lenin, the Lenin Prize (1957), the Gold
Medal named after S.I. Vavilov (1974), the Gold Medal (1964) and the Bronze Medal (1968) of the National
Economy Achievement Exhibition (VDNKh).
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In 1950-1951 the Obninsk Institute team
only started their creative life. In order to devel-
op the NPP design it was necessary to significantly
increase the number of physicists, technologists,
thermal physicists. The additional staff mainly
came as graduates from the MEPhI, Moscow
State University and other institutions of higher
education. Besides, the experienced engineers also
joined the team. Such specialists as [.G. Morozov,
A.N. Grigoryants, G.N. Ushakov, M.Ye. Mina-
shin, B.G. Dubovsky, Ye.l. Streltsov, B.A. Zen-
kevich, D.F. Zaretsky and many others made a
great contribution to the arrangement of work on
NPP project.

The preliminary estimation of reactor phys-
ical parameters for the NPP being designed was
carried out by S.M. Feinberg and P.E. Ne-
mirovsky, specialists from Kurchatov Institute,
who worked under L.V. Kurchatov's supervision.
A thermal neutron reactor with graphite moder-
ator was chosen as a basis for this estimation.
Water under the pressure of 100 kg/cm? was tak-
en as a coolant and stainless steel of X18H9T type
was chosen as structural material. The choice pre-
determined the use of enriched uranium. The
NPP two circuit concept was chosen with chan-
nel type reactor and turbine operating with the
steam of 12 kg/cm? pressure and 260 °C temper-
ature. The NPP electric power was assumed to be
5 thousand kW and thermal power was 30 thou-
sand kW. These parameters were implemented in
the constructed NPP. However, the initial physi-
cal characteristics for the NPP being designed
could not be kept because the fuel element type
and design had not be determined, the reactor full
loading requirements for the cycle were not clear,
the control system and many other engineering
components needed detailed calculations.

It was M.Ye. Minashin, a MEPhI graduate,
who took charge of physical calculations. He was
very knowledgeable in the methods of reactor
analysis and general physics issues. Now it is next
to impossible to believe that such a wide scope of
calculations was performed by means of a very
simple technical support. It was only the onset of
electronic computers' time. Calculation methods
were elucidated in several articles. Let me dwell
upon the set of experiments carried out in confir-
mation of calculation correctness.

When discussing the calculation results, we
recognized the necessity to verify them by tests
on the critical assemblies whose material compo-
sition was close to that of the NPP under design.
At that time in my laboratory there was about
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25 tons of pure graphite in the form of prismatic
blocks with lengthwise openings. We used this
graphite, stainless steel tubes and U,0, powder
of 10% enrichment to make fuel elements for this
critical assembly. In order to simulate coolant, we
introduced a certain amount of water into the
tubes. Today we can say that according to the cur-
rent norms of technical culture the experiment
on the critical assembly was prepared in unfavour-
able conditions. In terms of assembly location and
process control conditions our tools resembled the
conditions of Fermi's experiment with the first
reactor under the stands of Chicago sports stadi-
um (the known photo of the reactor and a group
of experimentalists near the graphite stacking). In
spite of that the experiment was a success.
B.G. Dubovsky and G.N. Ushakov directly con-
trolled the assembly. Several configurations of as-
semblies were studied. The main result of the ex-
periments showed that the calculations performed
by M.Ye. Minashin and his colleagues demon-
strated a satisfactory agreement with the experi-
mental data on critical mass. That conclusion
encouraged us. The assemblies were also used to
study the effect of cooling water layer on the com-
pensating power of boron rod. Calculations were
performed by D.F. Zaretsky. He used the calcu-
lation technique of his own. The experiments
confirmed the acceptability of calculated values
for the design.

The great work on developing fuel elements
was carried out under V.A. Malykh's supervision.
V.A. Malykh started his creative work in Obninsk
with development of beryllium oxide sintering
technology. For this purpose, he designed a high-
temperature vacuum furnace and brilliantly coped
with the fabrication of components of a sophisti-
cated shape made of BeO. For his work on devel-
oping fuel elements, V.A. Malykh designed and
constructed the facilities that served as prototypes
of the plant equipment. Within a short period of
time, he set up a team of physicists, technologists
and designers. The new Department activity was
going full blast.

With great satisfaction | am recollecting this
period of our work and my close relations and
personal contacts with V.A. Malykh. In 1951-1954
when the fuel element industrial production was
developed and arranged, I had to meet him and
work with him a lot. Many times | was impressed
by his capability of promptly finding the decisive
solution out of many options of technological
approaches. Let me give you two examples. At the
very start of development, the tubular design of
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fuel elements was approved. According to this
design, the hollow metallic uranium cylinders
were strung on the carrying steel tube with a drive
fit and magnesium was poured into the gap be-
tween the uranium cylinders and the carrying tube
and between the cylinders and outer tube. The fuel
element performance was improved and the steel
tubes, both the inner and outer ones, served as
barriers preventing fission products release. It
turned out that during thermal tests of fuel ele-
ment models uranium cylinder voids demonstrat-
ed an adverse behaviour. In order to avoid these
voids V.A. Malykh proposed that the cylinders
should be ground in advance. That was the way
how the fuel element perfect in terms of its ther-
mophysical parameters was designed. It contained
U-9 % Mo alloy grains (to decrease uranium
swelling) poured with magnesium.

Meanwhile the nondestructive assay was re-
quired for fuel element components. At that
time the task was to confirm that the variation
of carrying tube wall size with the length of
2200 mm and inner diameter of 8.2 mm (the
tube of 940.4 mm) was within the acceptance
tolerance. V.A. Malykh invented more than a
dozen methods and chose the mechanical test-
ing of the tube by means of a stretched wire with
a pin. The tube under testing went with a heli-
cal motion between the pin and a micrometer.
The method gave the ideal result.

V.A. Malykh personally directed the fabri-
cation of the first fuel element batch. Each fabri-
cated fuel element was subject to testing at the
thermal test rig. A wide scope of NDA methods
being used in the laboratory was transferred to the
factory conditions. The stringent requirements to
NDA methods proved their worth. So did the fuel
element design developed by V.A. Malykh and his
colleagues®.

The construction work at the site with the
construction of NPP building started as early as
in 1951. The building was being constructed to-
gether with the development of NPP basic and
detailed design, thus significantly speeding up the
fulfillment of the work on the whole. However it
required great efforts.

The reactor design and NPP lay-out were
developed by the team headed by N.A. Dollezhal.
I remember numerous tests of separate structural
elements of the reactor, fuel channel paths and
operational principles of certain NPP systems. Let
me quote an example. Each fuel channel of the
reactor had an individual coolant supply. In case
of a rupture of any of its tubes (the central tube
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and four fuel elements) it was necessary to pre-
vent water from releasing to reactor stacking. For
this purpose in each channel path there was a
check valve and a cut-off device. However each
time when the defective channel was cut off it was
necessary to continue removing heat from the
channel fuel elements. The channel path design
was discussed a lot because the operation of con-
trol and safety devices did not seem reliable. The
reliability of channel paths was substantially im-
proved due to the cut-off device design proposed
by A.N. Grigoryants. The models were fabricat-
ed and tested. In the course of the NPP opera-
tion the cut-off device proved its worth.

Besides the NPP General Designer many
other specialists made a great contribution in the
development of NPP design. They were
[.Ya. Yemelyanov, P.I. Aleschenkov, A.G. Filippov,
A.G. Knyazeva, L.I. Lunina, B.V. Florinsky. The
NPP was constructed during an extremely short
period of time. A lot of the credit must go to
D.M. Ovechkin and I.T. Tabulevich.

Preparation for the NPP start-up began in
early 1954. 1.V. Kurchatov was a member of the
start-up commission. B.G. Dubovsky and I were
chief physicists on duty during the start-up work.
1.G. Morozov was to fulfil this work as well but
he was elected as a leader of the Communist Par-
ty organization in Obninsk and could not work
in shifts.

The mission of Chief Physicist on duty dur-
ing the NPP start-up was very crucial. During
the start-up period all the work in the NPP
building was carried out only with the permis-
sion of this person. B.G. Dubovsky and | worked
in turns in the round-the-clock shift, this work
lasted during six months. It began before the
NPP start-up and finished when the NPP
achieved the steady-state operational condi-
tions. Each Sunday someone else performed our
functions (the start-up work discontinued) and
after the rest we changed our shifts.

When participating in the start-up work
[.V. Kurchatov made a lot of useful recommen-
dations and gave important advice which we fol-
lowed very strictly. The operation team had been
formed by that time at the NPP. N.A. Nikolayev
was the head of NPP, A.N. Grigoryants was a
Chief Engineer, G.N. Ushakov, N.V. Zvonov,
B.B. Baturov and Yu.V. Arkhangelsky were Shift
Supervisors. In shifts there were many young en-
gineers who were specially trained at their work-
ing places at the plant. Actually everybody was
being trained because such a power plant had nev-
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er existed before and we shared the "experience”
with one another. The plant start-up was a great
success. The TASS (Telegraph Agency of the
USSR) communication published on July 1 1954
said: "On June 27, 1954 the nuclear power plant
was put into operation and generated electricity
for local industry and agriculture”. The commer-
cial NPP was the first in the world, it opened the
new era in power engineering, the era of nuclear
pOwer.

So that was the beginning of the first NPP
operation. During the early months of its opera-
tion the significant attention was paid to the ad-
justment of separate components and systems, the
reactor physical parameter and the thermal op-
erating conditions of the components and entire
plant were studied in details, the devices that re-
vealed the drawbacks in their operation were fi-
nally developed and adjusted. In October 1954 the
first NPP was brought to full design power.

The period from the NPP conceptual design
to its power start-up covered a little bit more than
three years. It should be acknowledged that such
a scope of work requires at least 6—7 years; | can
recognize that on the basis of many years of my
life and work.

What enabled the participants of the first
NPP development and start-up to fulfill this work
during so brief period of time? | think the follow-
ing favourable reasons could be distinguished:

— agenerally high level of science and tech-
nology achieved in the country by the early 50s;

— great attention that was paid to this work
by the Communist party and State authorities;

— personal attention to this work paid by the
outstanding scientists and organizers of the Sovi-
et science, such as 1.V. Kurchatov, A.P. Zavenya-
gin, Ye.P. Slavsky, V.A. Malyshev and B.S. Pozd-
nyakov;

— a high level of patriotism, responsibility
and enthusiasm of all the work participants, their
talent, thoughtfulness and a persistence in achiev-
ing the goal.

I think that after 25 years of the first NPP
successful operation, we, the participants of its
development and start-up, have all the rights to
say that we have successfully performed our duty
and our responsibilities each at his/her working
place, we worked in concord and helped one an-
other all the time bearing in mind that to cope
with the task was our main goal. The successful
start-up of the first NPP and its trouble-free op-
eration glorified our domestic science and tech-
nology. The example of the first NPP demonstrat-
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ed the reality of peaceful uses of atomic energy
and accessibility of nuclear transformation use for
energy generation at the technical scale.

Since the very beginning of the first NPP
operation the experimental work has been widely
initiated. The experimental results on studying
water boiling and steam superheating in the reac-
tor channels were of great practical value for fur-
ther development of nuclear power. Under con-
ditions of water boiling in a big number of paral-
lel channels there was a probability of dangerous
pulsation of coolant flow rate resulting in chan-
nel burn-out. The study of hydrodynamics in
tubes with boiling water connected in parallel and
heated by electric current made it possible to find
an acceptable solution to transfer the channels
into boiling conditions. The solution consisted in
installation of an additional washer in the fuel el-
ement inlet. The study of steam superheating gave
successful results and start-up conditions were
tested in the loop with evaporating and superheat-
ing channels built into the reactor .

In 1958 1 made my presentation about the
first NPP operating experience and the operation
of the channel-type reactor under the conditions
of water boiling in channels on the UNO Inter-
national Conference on Peaceful Use of Atomic
Energy in Geneva. The report and the following
discussion of the experiments on boiling aroused
a great interest of the Conference participants.
Practical mastering of water boiling and steam
superheating conditions in channels gave grounds
to use this technique for the following develop-
ment of channel-type reactors built at the Belo-
yarsk NPP named after 1.V. Kurchatov and Len-
ingrad NPP named after V.1.Lenin.

Our motherland highly appraised the labour
of those who created the first NPP. A large team
of specialists participated in this work were deco-
rated with orders and medals. D.l. Blokhintsev
was awarded to the title of a Hero of Socialist
Labour, 1 was decorated with Order of Lenin. In
1957 D.I. Blokhintsev, N.A. Dollezhal, V.A. Ma-
lykh and I were given Lenin Prize.

A vast technical experience gained during the
first NPP operation and a wide scope of experi-
mental data obtained in a great number of exper-
iments formed the basis for further development
of nuclear power. The first NPP will remain in the
history of science as a noble milestone in man-
kind aspiration for wellbeing and prosperity.
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Compilers’ comments:

" The article was prepared by A.K. Krasin for the 25-th anniversary of the NPP.

2 What is meant here are the activities against the Resolution of the USSR Council of Ministers dated April 6,
1948 (No. 1127-402 ss) «The Plan of Special R&D Work for 1948». The plan included preliminary design stud-
ies of various types of power reactors.

Hereinafter, by the Institute in Obninsk and Obninsk Institute, the author means Laboratory “V” of the USSR
Ministry of Internal Affairs, which has been the Institute for Physics and Power Engineering since 1960.

¥ Several organizations were engaged in fuel element designing for the NPP reactor, including the Laborato-
ry of Measuring Instruments at the Academy of Science (LIPAN). Unsuitability of these fuel element designs
was confirmed already during tests performed on experimental facility. V.A. Malykh undertook this challenge
on his own initiative and made a great success. He was a unique scientist in his creative abilities.
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HIGHLIGHTS OF THE HISTORY OF THE FIRST NPP"

M.E. MINASHIN

June 27, 1994 is the 40-th anniversary of the
First Nuclear Power Plant commissioning for
commercial operation in Obninsk. The fact itself
attracted the attention and interest of people of
various professions of the whole world. The NPP
was visited by many scientists and engineers, pub-
lic figures and politicians, members of govern-
ments from different countries during the first
years of its operation. Many visitors left auto-
graphs, grateful and enthusiastic notes in the
plant's special registry for guests. It testifies to the
fact that people's attention was attracted by the
event that happens only once in the history and
may be of great importance for the near future of
the economy.

The First NPP development and construc-
tion demonstrated a peaceful use of a new energy
source which was discovered in Germany just be-
fore World War 11 and was capable of meeting the
mankind's demand for energy for the following
centuries.

The beginning of activities in the area of de-
velopment of the methods to obtain the energy from

uranium nuclei fission in the USSR dates back to
the pre-war period: in 1940 Ya.B. Zeldovich and
Yu.B. Khariton substantiated theoretically the fea-
sibility of chain fission reaction, and 1.Ya. Pomer-
anchuk and I.1. Gurevich created the theory of neu-
tron diffusion and moderation in graphite?. The war
begun, those research works in the USSR were dis-
continued and resumed only in 1943 under the su-
pervision of I.V. Kurchatov [1, 2].

The nuclear issue in the USSR had acquired
a national-scale importance and priority since the
second half of September 1945, which, obvious-
ly, was due to the facts of nuclear bomb explosions
at Hiroshima and Nagasaki in August 1945. A
Special Committee of the Government and Tech-
nical Advisory Council (TAC) were established at
that time in the country.

The Technical Advisory Council played a
principal role in the wide deployment of activi-
ties in the area of the use of nuclear power, in per-
sonnel training and education for the nuclear
power industry. It was headed first by
B.L.Vannikov, and 1.V. Kurchatov, A.I. Alikhanov,
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P.L. Kapitsa, M.G. Pervukhin®, and others were
among its members.

We had an opportunity to be familiarized
with voluminous notes of B.S. Pozdnyakov, who
worked at the secretariat of Technical Advisory
Council®. These notes imply that along with the
developments of reactor designs for the produc-
tion of plutonium, designs of power reactors for
various purposes, including fantastic ones, were
addressed by the TAC from the very beginning.
Those research works dating back to 1946—1948
were concentrated on different variants of ther-
mal neutron reactors: graphite ones with gas (He,
CO,) and water coolants, with water as modera-
tor and coolant — the options suggested by the
Institute of Atomic Energy (IAE), heavy water
ones — the options from the Institute for Theo-
retical and Experimental Physics (ITEPh). The
archive materials give grounds to conclude that the
options suggested by IPPE appeared somewhat
later (1949)% — the designs of reactors with lig-
uid metal coolants (Na, K, Na-K, etc.), and af-
ter 1949 — those of fast reactors with liquid metal
coolant, with a feature of high breeding ratio of
plutonium fissile isotopes.

®In 1945 Technical Advisory Council was
mostly concentrated on finding a solution for the
problem of nuclear weapons to be created . How-
ever, a reasonable question arises: why the prob-
lem of power reactor development and construc-
tion appeared at that early stage? The answer can
be found in the same notes. As a result of the war
of 1941—1945, the power of all power plants of
the USSR was as small as 10.3-10° kW. The coal
fuel production in the European part of the USSR
was either destroyed, or operated irregularly be-
cause of depreciation of basic equipment, the oil
and gas fields were not developed or even not ex-
plored yet. It was not possible to reconstruct the
industry and agriculture destroyed by the war
without an adequate power basis. Some part of
coal demanded was imported from Poland, how-
ever, that was not a satisfactory solution of the
problem with fuel. It should be noted that by the
end of the war, coal production in the whole world
was not so large — there were only a dozen coun-
tries with coal production exceeding 1 million
tons in each. In the USSR a partial solution of
the problem was found through a costly utiliza-
tion of hydro-resources of the Dnieper and Vol-
ga; those solutions, in addition to their expensive-
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ness, proved to be unfavorable for the agriculture
and fish industry.

The involvement of reactors was promising
in terms of unique engineering and economical
advantages: solution of the fuel transportation
problem (which entailed the independence of
NPP siting in the country), compact design of
equipment, and hence, the availability of energy
generating facilities with large unit power (units
of two million kWe capacity were considered al-
ready), small personnel sufficient for servicing, the
lack of oxygen demand’, feasibility of secondary
fuel breeding with regeneration, the use of radio-
active fission products for various applications in
national economy.

It was thought at that time that the cost of
1 kW installed power of the NPP would be lower
vs. that for coal-fueled power stations. The latter
conclusion was a result of insufficient engineer-
ing and designing work scope fulfilled, especially
in cost estimates for chemical reprocessing of
spent fuel and final disposal of radioactive wastes,
as well as inadequate knowledge on safe opera-
tion of facilities and prevention of radioactivity
dissemination. These problems were considered
easy to resolve, that is why one can find proposals
in the archives such as construction of nuclear
power plants only.

Besides, it can be concluded from the archive
notes that at least until 1948 (and later, till 1954)
uranium, especially enriched 2**U, was a deficient
product. Most probably for this reason the use of
water-cooled-water-moderated reactors (VVER)
was delayed for the future, and only after the First
NPP commissioning one could hear 1.V. Kur-
chatov to refer to various engineering issues of this
type of reactors for nuclear power plants. At the
same time it should be noted that the production
of heavy water in quantities required for high pow-
er reactors was only beginning in 1946—1948;
however, it was a perspective realization of power
reactors operated on natural (not enriched) ura-
nium with involvement of thorium into the fuel
cycle for the production of 2*U. The R&D work
on heavy water and graphite reactors was headed,
respectively, by A.l. Alikhanov and 1.V. Kurchatov.
1.V. Kurchatov considered heavy water reactors to
be expensive, and this subject caused heated dis-
cussions. Nevertheless, if we judge by the high
rates of management of the D,0 production and
the tempo of construction of the first two heavy

" That was a major precondition for an efficient use of reactors for submarines (hereinafter the footnotes
provide author’s commentary).




M.E. Minashin

water reactors, with investment of funds of signif-
icant amounts in the state scale, and taking into
account the statement of 1.V. Kurchatov (about
1955), it can be said that a wide way was cleared
for research of every area at that time.

The rates of developments on many prob-
lems associated with the initial activities for nu-
clear energy production can be estimated if we
consider that by January 1946 the production of
metallic uranium was mastered, and by October
1946 the first batches of reactor grade (pure)
graphite were manufactured industrially. In sum-
mer 1945 the design of the building to enclose the
first reactor (F-1) at the Institute of Atomic En-
ergy (IAE) was completed, and it was ready in
June 1946. Fabrication of bars (block-type fuel
elements) was mastered at that time. That reac-
tor was constructed and reached its criticality on
December 25, 1946.

One of the results of that extremely active
work was that the first plutonium production ura-
nium-graphite reactor using low-temperature
water as a coolant was constructed and commis-
sioned to be operational in 1948. That moment
in the history can be considered the completion
of the first phase of nuclear reactor industry. The
first A-bomb in our country was tested on August
29, 1949.

It can be concluded based on the archive
documents preserved, that large-scale research
works were underway for power reactors, along
with the development of plutonium ones. Thus,
the IAE and R&D Institute for Chemical Engi-
neering (NIICHIMMASH) were intensively de-
veloping the research work on uranium-water-
graphite reactors, whereas the ITEF (at that time
— TTL) — was involved in the studies on heavy
water reactors, the Institute of Physical Prob-
lems — on gas cooled reactors, and the IPPE (at
that time — Laboratory "V") — on reactors with
liquid metal coolant.

Other types of power reactors were also de-
veloped in the late 40-ies. By the 1950 there were
proposals on the construction of three experimen-
tal reactors: one reactor termed Sh (in some doc-
uments termed ShG, which meant "uranium-
graphite reactor of ball-shaped design with gas
coolant, namely, helium); reactor L — with ura-
nium-beryllium fuel and He coolant (both of
thermal power of 10 MW)" and reactor AM —
uranium-graphite one with water coolant, ther-
mal power of 30 MW. Soon thereafter a proposal
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was made to replace L reactor by VT uranium-
beryllium reactor with liquid metal coolant.

In early March 1950 (05.03.1950) these pro-
posals concerning all three reactors were consid-
ered at the meeting of Technical Advisory Coun-
cil together with the substantiation of possible sit-
ing of an experimental base for power reactors.

A governmental decree was issued on May
16, 1950 on the construction of the above-listed
three reactors, and, according to the documents,
the construction of ShG reactor was to be com-
pleted the first in 1952, and two others — in 1953.
The area adjacent to Laboratory "V" was deter-
mined for the construction site, near "Obninskoe”
Station, 16 km from a famous town of Maloyaro-
slavets, Kaluga region.

The planned priority of the construction of
ShG reactor is an evidence of the fact that the
proper development of these reactors in terms of
engineering was not achieved yet. In reality, the
option of uranium-graphite water-cooled reactor
was the most prepared. In 1950-1951 the lists of
works and studies necessary for the R&D related
to each of these reactors were outlined; they
showed that much longer periods would be need-
ed for the implementation vs. those supposed ear-
lier. The developments for the gas-cooled reactor
appeared to be the most complicated, because
those reactors were to be operated at very high gas
temperature (up to 750 °C). As for the use of lig-
uid metals as coolants, the decree referred to in
fact gave the start to the evolution of this area. As
a result, both areas appeared to be less prepared
for the construction of experimental reactors, and
it was not fulfilled practically.

The Leading Designer of the First NPP re-
actor P.I. Aleshchenkov left a note that the task
of designing the reactor was given by 1.V. Kur-
chatov in 1949 [3, p. 22].

The first source (out of those we managed
to find) with a description of physical features of
the reactor suggested for the first NPP was the
report by the IAE of 1950, signed by 1.V. Kur-
chatov, S.M. Feinberg, P.E. Nemirovski, and
Yu.N. Zankov. Its principal idea was in the use of
tube-type fuel element’, with water coolant flow-
ing inside a tube and uranium being outside, with
an inviolable thermal contact with the tube wall.
With this pattern the steel quantity in the tubes
(zirconium was not produced yet) would be ap-
proximately 1.5 times less compared to the vari-
ant, when uranium bars with steel claddings are

" However, the author of proposal of tube-type fuel element design has not yet been ascertained.




Highlights of the History of the First NPP

placed inside the tubes. This choice is an evidence
of efforts for reducing the consumption of en-
riched uranium.

In the accompanying letter to this report
Deputy Director of IAE I.N. Golovin, in con-
nection with the transfer of scientific supervision
of the project to IPPE in 1951, noted that there
were no other documents on the reactor in the
IAE, and, therefore, the method for manufactur-
ing the tube-type fuel elements was not known.
The thermal load of fuel elements adopted in the
design was three times as small as that in the AM
reactor, however, it was sufficiently high
(2.3-10° W/m?). Long-term operation of fuel el-
ements is inevitably associated with thermal cy-
cling, drastic variations of temperature, which, as
shown by the first experiments, could involve the
destruction of fuel element with possible release
of radioactivity [4]. In cases of high thermal loads
such situations are the most probable. It was nec-
essary to carry out research work with appropri-
ate labor input of scientists and engineers.

D. 1. Blokhintsev, the Scientific Supervisor
of the design from 1951, said in his book [5] that
A.l. Leypunsky (Manager of the activities on fast
reactors at the IPPE) did not approve the IPPE
charging with the reactor development for the first
NPP, for that would divert their attention from
the future-oriented direction in nuclear power,
i. e. fast reactors capable of breeding fissile iso-
topes in quantities exceeding their initial amount.

Thus, A.l. Leypunsky defended the cardi-
nal direction of the nuclear power development,
although he assisted in designing the first NPP.
However, the variant of uranium-graphite reac-
tor with water coolant turned out to be the only
feasible design under real conditions, because the
liquid metal coolant technology had not been
developed yet and design studies on fast reactors
were on the initial stage at the time. [.V. Kurchatov
suggested that Obninsk should be committed to
work on the continued development of reactor
design and the construction of NPP with this re-
actor [5, p. 24].

Defense of basic design of the uranium-wa-
ter-graphite reactor for the first NPP developed
by the NIIKHIMMASH headed by

N.A. Dollezhal took place on March 5, 1951, this
was followed by the Second Governmental Reso-
lution assigning the principal designers of its com-
ponents, the manufacturers and suppliers.
Actually, this type of reactor turned out to
be most preferable for the first NPP. The prefer-
ence of a certain reactor type among various pos-
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sible types should be considered as an important
step in the direction to the construction of the first
power reactor. This choice provided the determi-
nation and realization of specific studies, although
some of the tasks, particularly, on fuel element,
required ingenuity.

Some serious comments were made by the
experts during the defense of the reactor structure
designs. The program of large-scope tests was dis-
cussed for several months and raised doubts con-
cerning its feasibility. In the course of further de-
velopment, the design proposals for some systems
and devices were revised many times by the com-
missions assigned by 1.V. Kurchatov, as well as by
the Ministry, this caused considerable delays in the
design and construction.

Until October 1952, some institutes failed in
their multiple attempts to manufacture pilot tube-
type fuel elements resistant to the design temper-
atures with thermal cycling. There were four dif-
ferent designs under development altogether with
sub-variants for each of them. That is why an ex-
tra design with rod-type fuel elements was devel-
oped. This design differed significantly from the
initial variant, did not have a strong support of the
authorities and was not discussed at the meetings
of the Scientific and Technical Council or its di-
visions.

By the end of 1952, a group of technologists
of the IPPE headed by V.A. Malykh accom-
plished the research work on the acceptable de-
signs of tube-type fuel elements. A new type of
fuel element was designed, i. e. the fuel element
with the dispersed composition of uranium-mo-
lybdenum middling in magnesium matrix provid-
ing uniformity of the heat-generating layer and
reliable contact with the tube. This design is ca-
pable of withstanding many thermal cycles and
up to 8:10° W/m? heat flux (this was determined
in March 1953 on a thermal test facility at the
IPPE). This type of fuel elements is also applica-
ble for pre-irradiation thermal tests providing
maintenance of specified high temperature and
thermal load. Thus, insurance screening was pro-
vided, the pilot fuel elements were also tested in
MR reactor at the IAE. Further operation of these
fuel elements demonstrated their high serviceabil-
ity up to the fuel burn up of 40 kg/t.

The lack of many constants for the reactor
physics calculations hindered a lot the reactor
designing. Although some of them were gradual-
ly determined by measurements performed at the
Institute of Atomic Energy (1AE) and a few ones
performed at the IPPE, on the whole high preci-
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sion of the calculated parameters could not be
guaranteed. Data on the uncertainties in constants
suggested the possibility of considerable uncer-
tainties, which could reduce the first reactor life-
time to zero. In late February — early March of
1953, it became feasible to construct a critical as-
sembly of the first NPP reactor prototype (AMF)
at the IPPE, its preliminary calculations had a
satisfactory agreement with the experiment. How-
ever, the assembly was kept only at room temper-
ature, whereas the main moderator temperature
in the reactor should be 600 °C. It was impossible
to achieve such conditions on a pilot facility, that
is why the only thing to do was to expect results
obtained on the reactor in operation. One of the
important issues concerning this reactor type - the
role of presence or absence of water in reactor -
was clarified on the facility, although not com-
pletely. That is why such measurements proceed-
ed when preparing the reactor for assembling its
critical mass. Reactor of the first NPP reached
criticality after loading approximately a half of
uranium channels on 09.05.1954. Later, measure-
ments on the refinement of semi-empirical ratios
of the reactor grid parameters and hydrodynamic
(emergency) characteristics of the loop compo-
nents were fulfilled |3, pp. 44-45]. I.V. Kurchatov
directly participated in all these activities.

The installation of the loops and other plant
components took 3-4 months and was accom-
plished in 1954. High quality of the installation
work was in the main a result of the installers'
adequate training (under V.F. Goussev's leader-
ship) and constant observation and control of the
future plant personnel headed by A.N. Grigory-
ants. Consequently, the start-up work was per-
formed rapidly and without any serious remarks.

The construction and installation were car-
ried out with the participation of E.P. Slavsky.

On the 26th of June, 1954, at 17:45, the
steam generated by means of atomic energy was
applied to the turbine. It was the second impor-
tant step on the way to peaceful use of atomic
energy.

Commissioning of the first NPP encouraged
a lot the preparatory activities of various countries
on the way to the peaceful use of atomic energy.
It should be noted that a number of national cen-
ters with their own pilot reactors were established
at the time. Soon after that, as a response, the first
uranium fuel gas cooled power reactor was com-
missioned in Colder-Hall (Great Britain) and the
first water cooled, water moderated reactor was
put into operation in Shippingport (the USA).

Highlights of the History of the First NPP

At the beginning of the NPP operation,
some defects were revealed, the most significant
of which was corrosion cracking of thin-walled
tubes in the absorber rods and fuel channels,
however, steam-generators with stainless steel
pipes functioned without any serious failures.
There was no corrosion observed with the stain-
less steel rust protection. In the course of NPP
operation, the other components were updated
too, including the main pumps. On the whole,
the arisen problems did not hamper the func-
tioning, the equipment operation was satisfac-
tory. That is why this reactor type was highly
appreciated and supported. A rather simple pow-
er installation with the reactor could be designed
for the steam generation inside the reactor and
its supply to the turbine. This considerably sim-
plified the power plant system. Moreover, it al-
lowed generating superheated steam. The work
initiated at the first NPP in this field resulted in
the control of boiling conditions in reactor
(1956-1957) and steam superheating (1958)
without application of any external start-up
steam sources. This laid the foundation to the
reactor designs for units I and 11 of Beloyarskaya
NPP of 100 MW and 200 MW electric power,
respectively, which served for mastering steam
superheating (at the temperature over 520 °C).

Fast reactor direction was developed in par-
allel. In 1956, BR-2 reactor was constructed, it
was modified into BR-5 and later into BR-10.
After that, BOR-60, BN-350 and BN-600 reac-
tors were constructed.

Further, development of uranium-graphite
reactors was related to 1000 MWe RBMK-1000
reactor with the use of rod-shaped fuel elements.
One of the attractive features of these reactors is
the possibility to make reactor refueling without
its shutdown.

The well-known events of April 1986 re-
quired considerable reviewing of engineering so-
lutions on uranium enrichment and application
of scram protection to prevent reactor runaway.

After the first NPP commissioning, water-
cooled reactors have been widely used all over the
world (both with and without water boiling in the
core), water serving as both moderator and cool-
ant in these reactors. The reactors needed urani-
um enriched up to 4—5% for their operation, so
these were constructed as the uranium fissionable
isotope output increased. The Novo-Voronezh
NPP reactor of 230 MW electric power was the
first one of this type in the USSR. This type re-
actors are more compact than graphite reactors,
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but specialized plants of basic engineering indus-
try are required for manufacturing their compo-
nents (in particular, vessels for 10—16 M Pa pres-
sure). Construction of the first reactors of
60—200 MW electric power can be considered as
the third step, since it required the designing of
complex installations with large-scale compo-
nents and complex systems of data acquisition
and monitoring, meeting safety requirements of
the late 60-ies. The experience in designing and
operation of these reactors laid the foundation to
the construction of large size reactors, i.e. up to
1500 MW. Each power unit with such reactor is
not only a huge energy generator, but also its con-
sumer (60—100 thousand kW) with the reliable
components of 50—60 thousand ton total mass of
metal structures and hundreds of kilometers of
communication and power cables. It is not a sim-
ple task to provide reliability. Its solution makes
the fourth step in the development of nuclear
power. From the middle of the 50-ies till 1992,
power of the NPPs operating in the world
achieved 330 thousand MW [7]. Particularly rap-
id increase of power was observed from 1975, i. e.
from the beginning of the fuel crisis.

The program of the further development of
nuclear power depends on many factors, includ-
ing the possibilities to supply the national econo-
my with organic fuel (coal, oil, gas) and to cover
considerable expenses on NPP construction, as
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well as on radioactive waste disposal, providing
high level of public safety. These are the most
important factors. As far as organic fuel produc-
tion is concerned, there is a stable tendency to use
NPPs for energy generation, this way of produc-
tion meets higher requirements of the environ-
ment protection.

There should be considerable changes in the
environmental standards and NPP technology
requirements concerning the methods for radio-
active waste disposal (deep-sea disposal etc.). This
will require profound studies and consideration of
the simultaneously arising challenges.
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Compilers’ comments:

' The article was prepared by M.E. Minashin for the 40-th anniversary of the NPP.

2 There must be a mistake here; there is no confirmed information about the activities of 1.I. Gourevich and
I.Ya. Pomeranchuk in this field before the War. Apparently, they refer to 1943 and later period. In 1944
I.I. Gourevich defended the thesis highlighting “Some Questions about Neutron Diffusion and Absorption,

and Nuclei Chain Fission”.

¥ M.G. Pervoukhin was not a member of the Technical Council.
4 Hereinafter, obviously, the extracts from the reviews and materials of foreign publications were used, they
were chosen by B.S. Pozdniakov who made regular reports on their overview at the meetings of the Scientific

Technical Council.

5 Design studies for the first power reactor were carried out at the IPPE starting from 1947.
% Apparently, what is presented in the two following abstracts was the results of later thoughts, for it is base-
less to think that the plans of post-war economy reconstruction using NPP could be seriously analyzed in 1947-

1951.

" The proposals on designing the * L and “Sh" reactors were made in 1947; by 1950 a number of tests had
been carried out to substantiate the design documentation.
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LESSONS AND LEGACY OF THE WORLD'S FIRST NPP

L.A. KOTCHETKOV

The World's First NPP was designed and
constructed during a very short period of time,
namely: 4 years under the conditions of extraor-
dinary efforts directed to the restoration of the
country ruined in the war. It became possible be-
cause the task to create an NPP was considered
to be the objective of highest priority in politics
and national economy. The best scientific and
engineering personnel, the best scientific institutes
and industrial enterprises of the country were in-
volved in the solution of this task.

On the World's First NPP commissioning it
became obvious for the specialists and general
public that the nuclear power could be curbed and
controlled and that to generate electric power at
nuclear power plants was quite a real endeavor.
Moreover, the NPP ecological advantages were
also recognized, i.e. during its operation the plant
did not discharge greenhouse gases and other toxic
substances. It was also clear that the NPP loca-
tion was independent of uranium mines and the
ways of achieving its competitiveness consisted in
increasing power and thermodynamic perfor-
mance of the future NPP units.

The experience of the First NPP design, con-
struction and operation was a great help in deter-
mining the tasks to use nuclear reactors in power
engineering as well as in other industries in the near
future. During 10 years after the World's First NPP

commissioning the following systems were devel-
oped and constructed in the USSR:

— two semi-commercial systems as proto-
type nuclear power plants for submarines: one
with water coolant (1956) and the other with lig-
uid metal coolant (1959); both systems were con-
structed at the IPPE;

— the first unit of the Siberian NPP in Tom-
sk-7 of 100 MWe power (1958);

— the first atomic ice-breaker called "Lenin"
(1959);

— transportable NPP TES-3 of 1.5 MWe
power in 1961 in Obninsk (IPPE);

— the first unit of Beloyarsk NPP with
100 MWe channel type reactor (1964);

— the first unit of Novo-Voronezh NPP with
210 MWe VVER reactor (1964).

The World's First NPP reactor was the ini-
tiator of channel type uranium-graphite reactors
AMB-1 and AMB-2 of Beloyarsk NPP and
EGP-6 reactor of Bilibino NPP. The latter was
used to test some of RBMK reactor components
for Leningrad, Kursk, Smolensk, Chernobyl and
Ignalina NPPs.

Of no small importance was the fact that the
First NPP had become the "forge of personnel”
where the specialists in reactor unit operation
were trained, e. g. for the units at Novo-Voron-
ezh and Beloyarsk NPPs, ice-breaker "Lenin” and
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the first two submarines as well as for other coun-
tries, for instance, German Democratic Repub-
lic, Czechoslovak Socialist Republic, People's Re-
public of China, Socialist Republic of Rouma-
nia. The First NPP personnel participated in the
start-up of the Siberian NPP, the start-up and
operation of Beloyarsk NPP, Bilibino NPP, and
the first NPP in Bohunice, CSSR, many of them
became NPPs' managers, they worked in the
MINATOM Headquarter.

Very soon the First NPP AM reactor came to
be one of the main research reactor bases. Its de-
sign test systems (horizontal and vertical irradia-
tion channels, thermal column, selector channel
and hot cell) and newly created 17 test loops were
used to produce isotopes, to conduct neutronic and
solid body physics studies, to perform comprehen-
sive studies of start-up and transient conditions for
the projects of Beloyarsk NPP (under the condi-
tions of coolant boiling and in-core steam super-
heating) and Bilibino Nuclear Cogeneration Plant
(under the condition of coolant natural circula-
tion). Besides, that was the place where new fuel
elements, organic coolants, new materials, in-ves-
sel control sensors and reactivity control rods were
tested. Since 1961 mass testing of thermoelectrtic
and thermionic elements had been conducted for
space reactor units BOUK and TOPAZ.

In a very short period of time the World's
First NPP became accessible for general public.
Among its guests there were such outstanding
scientists, politicians and public figures as
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J. Nehru and 1. Gandhi, A. Sukarno, W. Ul-
bricht, Kim Il Sung, J. Broz Tito, Joliot-Curie,
H. Bhabha, G. Seaborg, F. Perrin, Z. Eklund,
S. Cole, G.K. Zhukov, Yu.A. Gagarin, members
of the USSR Government, e. g. G.M. Malenkov,
L.M. Kaganovich, V.M. Molotov, and
M.G. Pervukhin. During the first 20 years of its
operation, about 60 000 people visited the First
NPP, among them there were 9 000 foreigners.

It is impossible not to highlight one more
fact. During the entire period of the plant opera-
tion there was not a single case of occupational
overexposure likewise the local environment and
the city located 1.5—4.5 km away from the reac-
tor were not subjected to the radiation effect ex-
ceeding the background fluctuations.

Nuclear power turned out to be a model of
new, potentially hazardous, high technologies. It
required a new attitude toward the solution of
safety problems at all the stages of NPP creation,
from its designing to its operation, a new opera-
tion culture that recognized the safety priority. It
required participation of scientific teams in its
designing and operation. The first sprouts of this
safety philosophy appeared at the First NPP,
however, it took time and multinational experi-
ence for this philosophy to become firmly estab-
lished in the world.

Till the very last "working" day at the First NPP
not only thermal power was utilized, but the iso-
tope products were also produced and fuel elements
were tested. This mere fact is of great importance.

The World's First NPP is shur down. Whar will be then?

According to the Ministerial Order "On
preparation and decommissioning of the World's
First NPP" on April 29, 2002, the World's First
NPP was shutdown. To be more precise, its oper-
ation with power generation due to the chain pro-
cess of U and Pu nuclei fission was stopped. The
plant is still in operation but under the condition
of decommissioning.

When addressing to the operating special-
ists that day, A.V. Zrodnikov, the Director Gen-
eral of the SSC RF-IPPE, which is the World's
First NPP utility, said, "All of you who would not
like to part with the first NPP can continue your
work during this exciting period of its decommis-
sioning. And during this work you will be actual-
ly pioneers and we are extremely interested in
your participation in this work. The plant has
been in operation for about 48 years. This is a
record period for the reactor unit thus far. It is

high time to leave it in peace but it needs to be
well prepared for that."”

According to the accepted concept of World's
First NPP AM test reactor decommissioning the
option of decommissioning with the reactor long-
term monitoring was approved. The activity is
assumed to cover four stages.

The first stage is preliminary. At this stage the
gained experience is recorded and the input data
bank is set up. This stage also includes the deve-
lopment of the program of plant engineering and
radiation testing, the decommissioning program
and schedule, the quality assurance program as
well as the estimation of accumulated activity and
the amount of radioactive waste. Besides, the
statement of work for the decommissioning
project is worked out and the project is developed,
including the safety report and cost estimates. The
fresh and accumulated spent fuel, liquid and gas-
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eous radioactive media are removed from the re-
actor. The R&D work program required in the
course of decommissioning is developed. It in-
cludes the development of non-standard techno-
logies for radioactive waste conditioning as well
as the required means of transportation, different
devices and tools to be fabricated.

Besides, it is supposed to made comprehen-
sive studies on radiation conditions and long-
duration effect of various damaging factors on
the reactor materials (steel, graphite, concrete
etc.) and estimate the remaining lifetime of the
components.

The most part of the work at the preliminary
stage has been already fulfilled. In particular, the
plant components and systems have been checked
with the aim to confirm their performance in the
course of the work at the preliminary stage, the
state of the building and its structures has been
verified. As a result of this work the documenta-
tion was issued that granted the right to continue
the operation of the NPP building and all the sys-
tems for the next seven years.

In September 2002 the last fuel subassembly
was removed from the reactor. A large-scale dis-
mantling of irradiated subassemblies was orga-
nized with separation of fuel elements, their as-
say, with rejection of flawed fuel elements, fuel
element package into shipment canisters and their
transportation to the central spent fuel storage
facility of the Institute. By now the spent fuel has
been completely removed from one of the two
NPP storage facilities. In the course of this work
it was found out that ~20 % of fuel elements that
had been in the NPP storage facility for a long
time had cladding failures with a loss of part of
fuel. As a rule, such spills of fuel were localized at
the bottom of storage sleeves. This fact required
the development of special technological proce-
dure, fabrication of the necessary equipment and
its use to clean storage sleeves.

The analytical studies showed that the total
accumulated activity of the AM reactor is equal
to ~4-10'¢ Bq. During 70 years the reactor shield-
ing concrete (~2600 tons) and the top cast iron
shielding plate (~20 tones) will go under the cat-
egory of non-radioactive industrial waste that will
not require monitoring. It will be done accord-
ing to the "Main Sanitary Rules to Provide Ra-
diation Safety” (OSPORB-99). Other reactor
metal structures, such as the reactor vessel, water
shielding tanks, bottom plate and inner cast iron
units (~70 tons) as well as the core graphite
(~30 tons) will remain radiation-hazardous. The
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long-lived activity of metal structures made of
carbon steel will be determined by very small
amounts of nickel and silver present in it, and it
will take them ~1300 years to decay completely,
while the C-14 graphite activity will remain the
same for several thousand years. In 50 years the
total activity of the NPP components will de-
crease from 4.3-10' Bq to 1.1-10"° Bq, thus mak-
ing it possible to perform the work of the next
stage with less radiation burden.

Two most important tasks left to be accom-
plished at the preliminary stage are to complete
dismantling of standard spent fuel subassemblies
left with transportation of their fuel elements to
the central spent fuel storage facility of the Insti-
tute, and to fulfill dismantling pilot electric ge-
nerating channels (~50 pieces) and to decontami-
nate the process media contained in them (Cs, Zi,
and Na-K). Besides, at this stage the decommis-
sioning project should be completed. The work of
the preliminary stage is assumed to be completed
in the year of 2006.

The second stage will consist in preparation
of the entire system for a long-term conservation
under monitoring. The following work is to be
done at this stage:

— to dismantle the non-radioactive mechan-
ical and electric equipment not required for fur-
ther activities with the aim of its utilization;

— to dismantle the low-level active equip-
ment not required for further activities and to
transport it to the radioactive waste storage facili-
ty of the Institute;

— to localize the most hazardous radioactive
sources with their isolation from the environment
(reactor, hot cell repository and vessel No.9 with
high level radioactive waste); they will remain in
the NPP building under a long-term monitoring.

— to install the required monitoring devices
designed to prevent localized radioactivity spread
and to keep barriers on the way of its possible
spreading, as well as to organize a regular control
over these systems;

— to install additional systems of physical
protection;

— to perform the work envisaged under the
project on establishing the Nuclear Power Muse-
um on the basis of the World's First NPP;

— to carry out the required repair work and
to work out the documentation that confirms the
possibility of the further long-term operation of
the building and its structures (the main build-
ing, ventilation center, etc.);

— to get the NPP decommissioning license.
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The work of the second stage is assumed to
be accomplished by 2011-2012. During this peri-
od the work on carrying out the study under "The
R&D Work Program” and "The Program of Com-
prehensive Engineering and Radiation Study of
the Reactor Unit" will be continued.

Currently it is difficult to forecast and more-
over to plan in details the work for the next two stag-
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es: the third one which envisages a long-term plant
conservation under monitoring and the fourth final
stage of the plant decommissioning, which envis-
ages the final dismantling and disposal of the rest of
the components, buildings and structures. Evidently,
several corrections of the project will be required in
view of the study results, gained experience and the
real state of buildings and structures.

Sratus of Work on the Decommissioning of the First NPP
afrer 60 Years Since It Had Been Commissioned

As of today, the first stage of the plant de-
commissioning has been accomplished. The
condition of the equipment, devices, and con-
trol systems necessary for the performance of
future work was checked; the condition of build-
ings and structures was also examined and their
operability was evaluated and substantiated. In
September 2002, the last fuel assembly was re-
moved from the reactor and the core volume was
occupied by the upper parts of the dismantled
former fuel channels. In this way the reactor was
separated from the surroundings. The remain-
ing standard fuel subassemblies and pilot elec-
tric generating subassemblies of space applica-
tion were completely dismantled in 2008 (with
the conditioning of their working media — cesi-
um, lithium and sodium-potassium). All fuel el-
ements of fuel channels were packed in contain-
ers and transferred to the central storage facility
of the Institute. On the whole 12 136 kg of ura-
nium-molybdenum and uranium-oxide fuel
with 5 % to 10 % ***U enrichment was trans-
ferred to the storage facility. Then all the sleeves
of the irradiated fuel storage facility were puri-
fied from fuel spillage from failed fuel elements.

The work of the second stage was also com-
pleted. The following most dangerous areas were
confined and sealed where possible:

1) The concrete reactor pit, annular tank of
water shielding and reactor metal structures
(guard vessel, upper and lower plates) with the
graphite stack located in the reactor pit - total
amount of 2 720 tons;

2) Hot cell "repository” (8.15 tons of steel
and 24.46 tons of graphite radioactive waste) with
a sump tank and blow cases located near: M-1 and
M-2, with estimated total activity 4.2-10'* Bq;

3) Vessel No0.9 with radioactive steel and
graphite waste (16.5 tons) with estimated activity
4.2-10" Bq.

On the basis of graphite and sludge samples
analyses, the content of uranium and plutonium
spills in the reactor graphite stack and sump tank of
the hot cell "repository” and blow cases M-1 and
M-2 were estimated. In terms of <10 % enriched
uranium, the overall amount of *5U and Pl was, re-
spectively, 78 g and 2.8 g. Due to the fact that the
total amount of fissile elements does not exceed the
specified amount of 300 g, the AM facility is not
considered to be a nuclear-hazardous facility now.

The non-radioactive and low-activity piec-
es of equipment (60 tons and 245 tons respective-
ly) were dismantled. The non-radioactive equip-
ment was taken away for utilization. The radio-
active equipment was transferred to the radioac-
tive waste section of the Institute.

In accordance with the Instruction of the
President of the Russian Federation and the Or-
der of the State Corporation "Rosatom”, the
Museum of the World's First NPP was established
on the basis of the AM facility. As a result, some
pieces of the equipment, including steam gener-
ators, pumps, CPS, control board equipment and
other things have not been dismantled.

Taking into account the work performed, the
World's First NPP decommissioning license was
got and the facility was switched over to a safe stor-
age mode. However moral considerations and for-
eign experience induce to reverse the decision to
save the facility under monitoring for 70-100 years
and, instead of it, to start up without delay the
work on the final decommissioning and disposal
of the remaining radioactive equipment and ma-
terials, except for the exhibit items.

In conclusion it should be said again that
during the entire period of the World's First NPP
operation and decommissioning, there was not a
single case of occupational overexposure likewise
the local environment and population were not
subject to the dangerous radiation effect.
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OCHOBHbIE pyKOBOAMTEAM PAGOT No co3paHuio MNepeon B mupe ADC
(1949-19%4 rr.)

Mropb Bacunsesny Kypuatos —

WHWLMATOP W NEPBbLIA HAY4YHLIA PYKOBOAWTEND
npoekTa A3C, obwmit Hay4YHbIA pyKoBOAWUTEND
COBETCKOro aTOMHOro NPoeKTa

Igor Vasilievich Kurchatav,

the initiator and the first Scientific Supervisor of
the NPP design, General Scientific Supervisor of
the Soviet Atomic Project

E¢wnm Naenosuy CnaBckuin —
3aM. HavanoHuka NIy, 3ateM 3am. MUHKCTPA
cpenHero MawunHocTpoenua CCCP

Efim Pavlovich Slavsky,

Deputy Head of FCA,

later — Deputy Minister of Medium Machine-
Building Industry of the USSR

Omutpuin UBaHoBUY BnoxuHues —

¢ 1951 r. Hay4HbI pykoBoaguTenb Bcex pabot
no co3gaHuio A3C, aupekTop Jlabopatopuu «B»
(®3U1)

Dmitry Ivanovich Blokhintsev,
Scientific Supervisor of all work on creation of the
NPP [since 1951), Director of Laboratory “V"




Principal Work Managers of Crearion of the World’s First Nuclear Power
Plant (1949-1954)

Hukonait AuToHoBuY [lonnexans —
rnaBHbIA KOHCTPYKTOp peakTopa A3C,
avpektop HUIUXMMMALLL, 3atem HUN-8

Nikolay Antonovich Dollezhal,
General Designer of the NPP reactor,
Director of NIIKhimmash (later, NII-8)

Bopuc Muxainnoeunu LWonkosuy —

rnaBHbIA KOHCTPYKTOp naporeHepartopa A3C,
rnasHbli KoHcTpykTop OKB «'Mpponpecc»

Boris Mikhailovich Sholkovich,

General Designer of the steam generator of the NPP,
General Designer of OKB Gidropress

Anekcangp Ueanosuy lNytos -
reHepanebHbid npoekTaHT A3C,
Avpextop MCMK-11

Alexander lvanovich Gutov,

General Architect of the NPP,
Diretor of GSPI-11




ITposemaptia ecex CMpaK. coedunsiimece!

HomMmyHHCTHYecKan naptua Coserckoro Cowaa

PABAA

Opran UenTpanshnoro Homurera

Hommynuctuueckon naprum Coserckoro Corwoaa

Foa winauwun 43-5 I

N 182 (13115)

Yersepr, 1 wioas 1954 roaa

LEEKA 20 Kon.

B COBETE MHHHCTPOB CCCP

O nycke B CCCP nepBo¥i npoOMBIIIJIEHHOH
3/IeKTPOCTAHIIHH HAa ATOMHOM J3HEPrHH

B macromuiee spemn 8 Cosercxom Cowde yemawamm
COPETCRMI YNEMMI N WHMEWEPOB YCMEWMHO JaBepilienn
pabdoTM MO NPOEXTMPOBANWNIO W CTPONTENsCTBY nNepmoll
OpOMMELIENNOR DAEKTPOCTARLUMN W3 BTOMMOA IHEPruM
noaeInod mownocTeio 5000 knAosaTt

27 wiowa 1954 r aToMMam MexTpOCTanuna Guaa ny-
meNa B KCNAYATAUNIO N A3A2 BACKTPHNECKWA TOK AW
NPOMMLIAENNOCTH N CEABCKOrO XOIMACTEA MPHAEMALINY
pafonos.

Bnepswe npomsimiaexian TypGuna paborser me
CNET CMHTANNE YTAR WAN APYTHX BMAOB TONANBA, 2 32
cyeT ATOMMOR SHEPrMM — DACLUENACHMR WRAPA BTOM2
ypana.

Beonom 8 aeficTane aToMnoA 3AEKTPOCTANTMN Caenan
peaAsHuA AT B AGAE MWPNOTO NCNOARIOBANNA 3TOM
HOR IHeprum.

CoBeTCKMMN YNEHMMN N NHMENEPAMN BedyTes pado
TM N0 COMMARNMIO NPOMBULMEMNMWE SAEKXTPOCTANONA Ha
aromuoR neprun MowmocTsio 50—100 Twe. xuAoBATY

K nycky B CCCP nepeoit npombimsiesnoi
3JIeKTPOCTAHIHH HA ATOMHON JHEpPrHH

|

' JOHJTOH, 1 amas. (TACC). Coofmenne o

. nycke 8 CCCP mepsoft npoxwmaernoft saer-

| TPOCTANIEN HA ATOMHONl BHEpMIIE IMHPOKD
oTMOYaeTCH anramiicrofl mewaTbio.

| Mocxoncruit koppocnonxent «Jleflam yop-

| gep» mEmICT, TTO BTO WCTOPH'CCROE COORTHO

| «EMOOT EeHIMeDHMO foxbmee MeXIYRAPOAH0E
sHEavemue, veM clpoc mopooll aTowuoll Gouin
23 Xupocunye.

Kar yeaanpaer RAYIRHRI  0003PeBATEI
®Hipe RpoRERI», COOGMDHAC 0 NYCRE QTOM-
moft saexTpocTanmmu cenavaer, wro CCCP na
XBA Tola omepatua Awurauwo, udo AHrans

| DPEMODHO JHmBb Yepes 1BA No1d CMOXCT ny-
CTETH B X0X NEPBY NPOMBMICHAYW Back-
TPOCTAHONK WA ATOMUON Bneprimn.

«Jleflar weilla» npABOINT 3AARIGHME TpeA-
CTABETEAS BEIONCTBA, SAHIUNAWINErocH Bo-
npocaM® aTtoMroll SRePCHM, RoTopHIl CRa3ax:
‘«Y HAC HCT HOMOCPEACTBeHHIX cheleRnil, ol-
HAR0 CKISILIBAOTCA BIUCYATACHAC, WTO PYC-
CRHE CO3TAIM BTY CTANIIHIO 83 0UCNL KOPoT-
Ruill cpoke.

Haywauil ofoapesateas «Taflue» nmmer,
g0 coodmennoe MoCKBR CAYRNT HORWM XORA-
saTexncTBox yemexes Pocenn B obaacTn pas-

| BETRA ATOMHOI anepnan,

MAPRIR, 1 mwaa. (TACC). Jomxomcxmii
koppecnonxent arewrctsa Dpanc llpecc ne-
pexaer, aro coobuwernns o nycre » CCCP nep-
poft B Mupe DpONHOLICRHON SJeRTPOCTARTNN,
paforaomed «a arommodl sueprun, RCTpeUenO
/B J0HIOHCRNX EPYFAX CNCIUIAINCTOB-ATON-
'HEEOD ¢ GOIBMAM WHTCPOCOM.

Aurans,  npoloaxaer  RoppecnonienT,
CTPONT ATOMHYW dACRTpocTaniMW, lloaarawr,
YT AHTANTCRAA 3ACKTPOCTARINGL, CTPRINLA-
en B Roa1epxoaae, cMeRCT BOTYHUTL R eTpoil
ne panee uex weped 214 roxa. lpererannrean
BOIONCTR, JAHNMAWMCTVCH  BONPOCANN  He-
NOIBIOBANMA ATOMHON BUEPLUM B NPONHII-
AMMUY NeaNX, oadpua sevepox 30 nwuy,
YT0, KAR BUAHO, PYCCRHE ORICTPO oGy uecTHN-
AN COOM DAANK CORNAHAA SICKTPOCTANILM,
paloTawmeii na atowiodl auCprim, Rexon i
TOI0 BPCMOUI, ROTOPOC CUUITAIOT HEOOX0NNIIN
138 NEACGHIX pador.

MAHXAM, 1 wwas. (TACC). Orxawkasc
HA NYCR B 3KCIAYATAUIO COBETCROMN AIeKTpO-
CTANILKM HA aToMAoik sHeprum, ToRwilcKoe
PAINO NCPEIALT:

CITA  AHFIRA TAR®E NIARAPYOT CTPOR-
TEALCTAO ATOMHHX RIEETpocTARIAN, no 3a-
BOPIICANE NX CTPOHTEABCTRA OHW HANCHANT
1a 1956—1957 roaw. To odcTosTeALCTRO, ITO
Conercknit Cowa onepatn Anranw i _AMepn-
RY B 10A@ HCOOJBBOBAHRAN ATOMHUR 3HCPIHN
B MUDHRIX IICAX, FOBOPIIT 0 TOM, YTV CORET-
CRIle YYCHNE I0MLINCH OGOALNTMX YCICX0R B
ofaacTu aToNHofl aneprmn.

Oaui M3 BRAAWIUICA SMORCKUI CHENAA-
ANCTOR B 06J3ACTH LACPHOI PUANKN — npodec-
cop Hocwo (ya3nora, KOMMEHTHPYN coomile-
une o nycke B CCCP aaextpoctamumn ua
aToMuoOll BHEDPrHH, 3AHABRI, 4TO PTO ARVNICTCN
HavaloM «HoBoil apui»,




Ha4anbhuku Mepeon B mupe ADC (19%4-2014)
Direcrors of the World's First NPP (1974-2014)

1954-1955 rr. -
Huwkonaih AHgpeeeny Hukonaes
Nikolai Andreevich Nikolaev
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1955-1958 rr. -
Aptem Hukonaesud puropbaHy
Artyom Nikolaevich Grigoryants

1958-1968 rr. -
eopruin Hukonaeeuny Ywakos
Georgy Nikolaevich Ushakov

1968-1970 rr. -

Bnapumup MepacumoBuy KoHOYKMH

Vladimir Gerasimovich Konochkin

Victor Sergeevich Severyanov

1970-1990 rr. -
BukTop Cepreesuy CeBepbaHoB

1990-2000 rr. -
lOpuii AnekcanpgpoBuy CTyxHes
Yuri Alexandrovich Stuzhnev

2000-2006 rr. -

AnxaTonwii MBanoeuy WTeidypko
Anatoli lvanovich Shtyfurko

C 2006 r. no HacToAWwee BpeMa —
Anppein Bnapumuposud XypuH
Since 2006 - Andrey Vladimirovich Zhurin




Co3pATEAM M PAGOTHHKM Founders ANd Personnel

Ha nyneTe ynpaenenus A3C.
Cnesa Hanpago: C.A. bBononkuH, A.K. Kpacun, U.T. Tabynesuy, [.U. BnoxuHues

At the control board of the NPP. From left to right: S.A Bolonkin, AK. Krasin, |.T. Tabulevich,
D.l. Blokhintsev

e
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B noMeleHMn NogNUTONHBIX HACOCOB.
Cnesa Hanpaso: H.P. Pa3un, B.B. ManunuH, (?), AI.1. BnoxuHues
In the replenishing pumps room. From left to right: N.R. Razin, V.V. Malinin, (7], D.I. Blokhintsev




Co3pgarenu v paboTHUKK Founders and Personnel

MN.W1. 3axapos
P.l. Zakharov

/

.H. YwakoB 1 co3paTens TB3N ANA
peakTtopa AM lMNepeoii B Mupe A3C
B.A. Mansix [cnpaea)

G.N. Ushakov and V.A Malykh,
designer of the fuel element for

the reactor of the World's First NPP
(on the right)

Cnesa Hanpaso:
JI.A. KoveTKos,
C.A. BONOHKHH,
B.B. flonuHckui,
.H. Ywakos,
10.B.EBpnokuMos,
I.B. Mep3nukuH

From left to right:
L.A Kotchetkov,
S.A Bolonkin,
V.V. Dolinsky,
G.N. Ushakov,
Yu.V. Evdokimoyv,
G.V. Merzlikin




Co3patenu n paboTHUKK Founders and Personnel

Ha mecte rnaeHoro onepatopa B.A. Cyukos, Ha MecTe onepaTopa — nepean B MUpe
XeHwmHa-onepaTtop A3C T.M. KonbixxeHkoBa

V.A Sutchkov, Chief Operator and T.M. Kolyzhenkova, World" First woman operator of the NPP
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Yo gt A

Cnesa nanpaso:
B. ®ogaHos,

B.C. CeBepbaHoB,
B.T. Uypkos,
.M. Bnapbikos,
(2)

From left to right:
V. Fofanov,

V.S. Severyanov,
V.T. Tsurkov,

G.M. Viadykov,

(?)




Founders and Personnel

Cosgatenu v paboTHUKK

Staff of the First NPP, 1978

Konnektue lMNepso# A3C. 1978 r.

Personnel of Engineering Laboratory of the NPP

CoTpyaHukun MHxeHepHoi nabopatopuu A3C




MoArotoBKA K OYEPEAHOMY NMAAHOBO—NPEAYNPEAUTEALHOMY PEMOHTY

MoaHATHME LEeHTPaNBHOR 3aWMTHOW NAKTLI peakTopa Lifting of central shielding plate of the reactor




Preparation for the Regular Scheduled Preventive Repair

BepxHsas 3awuTa
peakTopa,

BUAHbI ABa NPUBOAA
cTepxHen
aBapUAHON 3aWWMTLI

Upper shielding of
the reactor;

two drives of
reactor safety rods
are shown

B.I". KoHoukuH (cnesa) n
H.A. NeoHos (HayanbHuK
cMeHbi)

V.G. Konochkin (at the left)
and N.A Leonov [Head of
Shift)

BepxHas vacTb peakTopa C
TpybonpoBoaaMu noasoaa U 0TBOAA
TENNOHOCWUTENSR; BUAHbI INEMEHTbI
CY3 — Tpocuku cTepxHen
yNpaBneHwus peakTopoM

Reactor top with coolant supply and
discharge pipelines; CSS elements,
i.e. cable threads of reactor control
rods are shown
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KomnoHoBska lMepson B mupe ASC
Layour of the World’s First NPP

. Peaktop AM

. LleHTpaneHbIi 3an

. CepBonpuBoAbl CTEpXXHER yNpaBneHus

. bacceitH BbiaepXKK

. PacnpepgenutenbHbiid konnektop | KOHTypa
. LleHTpanbHbIA NynsT ynpaBneHus

. Naporexepatop

. Mpueopn 3apBuxKK | KOHTYpa

. AM reactor

. Reactor hall

. Servo drives of control rods

. Storage pool

. Discharge header of the primary circuit
. Central control board

. Steam generator

. Primary valve drive

. Passageway of the primary circuit distribution lines

9. Kopuaop koMMyHUKauui | KOHTypa

10. LlupkynsaumMoHHbIA Hacoc

11. HacocHbi# y3en cTaHumu

12. NopgnuToyHbIN Hacoc | KoHTypa

13. ®uaunveckan nabopatopun

14. Na6opaTopua Ana nony4eHWA U30TONOB
15. LLiuT nocToAHHOroO TOKa

16. AkkymynaTopHas baTapen

10. Main pump

11. Pumping station of the NPP
12. Primary replenishing pump
13. Physical Laboratory

14. Isotope Production Laboratory
15. DC desk

16. Accumulator battery




BeptnkanbHbin pa3pe3 peaktopa AM

1. AKTUBHARA 30Ha peakTopa

2. BepxHui oTpaxartens

3. BokoBo# oTpaxartens

4. HuxHUA oTpaxaTens

5. Koxyx peakTopa

5. Huxuan nnuta

7. BepxHan nnuta

8. Bopaxan 3awuTa

9. BepxHan 6eToHHan 3awmTa
10. HuxHKA PAA 33WNTHBIX NANT
11. BepxHui pAA 3aWNTHBIX NANT

12. OxnampeHne BOARHOW 3aLLNUTHI

13. OxnamaeHHe HWKHER NNUTbI
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AM Reacrtor Elevarion
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15. CTOSK CUCTEMbI OXNAXACHUNA OTPaXaTens
16. HeTpoHHanA 3awmTa

17. YyryHubie bnoku

18. Onopxoe Konbuo

19. BoixogHo# KONnexTop

20. HanopHbin KonnexTop

21. KaHan noHM3auMoHHOW Kamepbl
22. TexHONOrUYECKWA KaHan

23. KaHan aBapuAHOM 33WMThI

24. KaHan KOMNEHCHPYIOLLEro CTePXHA
25. Kanan cTepHa aBTOMaTMYECKOro
perynMpoBaHus

26. HyryHHbie cekuymmn

14. OxnampeHue GeToHHoro ocHoBanuAa 27. OnopHbliA cTaH
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1. Reactor core

2. Upper reflector

3. Radial reflector

4. Lower reflector

5. Reactor jacket

6. Lower plate

7. Upper plate

8. Water shielding

9. Upper concrete shielding

10. Lower row of shielding plates
11. Upper row of shielding plates
12. Cooling of water shielding

13. Lower plate cooling

14. Concrete base stand cooling

15. Riser of reflector cooling
system

16. Neutron shielding

17. Cast iron units

18. Support ring

19. Outlet plenum

20. High pressure plenum
21. lonization chamber channel
22.Technological channel
23. Safety system channel
24. Shim rod channel

25. Control rod channel

26. Cast iron sections

27. Support block




TypbuHa u reHepaTtop peaktopa A3C
Turbine and generator of the NPP
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MoMewieHne NOANMTOYHBLIX HacocoB. BugHbl paGoque MecCTa MHXeHepa-MexaHWKa U onepartopa
HaCOCHOro yana

Replenishing pumps room. Working places of Mechanical Engineer and Operator of the pumping
station are shown




Ponb lNepsoin B mupe ADC B pA3BUTUM ATOMHON IHEPTETUKK

N MEXXAYHAPOAHOTO COTPYAHMYECTBA
The Role of the World’s First NPP in the Development of Nuclear Power
And International Cooperation

MNpeacepatens Komnccum no atomHon aveprum CLUA [x. MakkoyH Ha MNepeoit A3C. 1958 r. CneBa
Hanpaso: [1.M. OBeukun, A.WU. NleiinyHckuin, k. MakkoyH, IM.H. Ywakos, J1.A. KoueTkos

J. McKeown, Chairman of the US Atomic Energy Commission at the First NPP, 1958 From left to right:
D.M. Ovechkin, Al. Leipunsky, J. McKeown, G.N. Ushakov, L.A Kotchetkov

Cnpasa Haneso: WU.B. KypuaTtos, [Ix. Makkoyn, B.C. EMensaHoB
From right to left: L.V. Kurchatov, J. McKeown, V.S. Emelyanov




Ponb Mepeoit B Mupe A3C B pa3BUTUM aTOMHON IHEPreTUKU U MEXAYHAPOAHOr0 COTPYAHWYECTBa
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BcTpeua npaButenscTBeHHOR generauun Mnauw.
Buixoaat k. Hepy, W. Fangm, [1.1. BnoxuHues (cnpasa, B cBeTnom KocTiome). 1955 r.

The visit of Governmental delegation from India.
J. Nehru, I. Gandhi and D.I. Blokhintsev [in light suit, on the right),

Mpe3sungent UHpoHesun A. CykapHo fenaeT 3anuck 0 BnevaTheHuax,
nony4eHHbix npu noceweHuu MNepeoin A3C. 1956 .

A Sukarno, President of Indonesia is inscribing on his impression of the visit to the First NPP, 1956




The Role of the World's First NPP in the Development of Nuclear Power and International Cooperation

MNpuem penerauun [leMmokpaTuyeckoi pecnybnuku BoeTHam.

Cnpasa Haneso: [.WU. BnoxuHues, E.M. Cnasckmii, (?), Xo LWn Mun. 1955 r.
Visit of delegation of Democratic Republic of Vietnam.

From right to left: D.I. Blokhintsev, E.P. Slavsky, (?], Ho Chi Minh, 1955

s

g

Denerauus CesepHoit Kopeu: Kum Mp Cen (B ueHTpe) n apyrve roctu cnywatoT pacckas o MNepsoit A3C.
KpaiHuii cnesa E.NM. Cnasckuin. CepeguHa 1950-x rr.

Delegation of Northern Korea: Kim Ir Sen [in the center] and other guests are listening to the story
about the First NPP. E.P. Slavsky is leftmost. Mid 1950-ies.




Ponb MNepgoit B Mupe A3C B pa3BUTUM aTOMHOW IHEPreTUKM U MEXAYHAPOAHOI0 COTPYAHUYECTBa
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Mpuem peneraunu lOrocnasmu. 1954 r.
Cnesa Hanpago: .M. Manenkos, M.I". MepeyxuH, Mocun Bpos Tuto

Reception of the Yugoslavian Delegation. 1954.
From left to right: G.M. Malenkov, M.G. Pervukhin, Josip Broz Tito

Mpunuy Caynoeckoin Apasumn Paxp anb-Peitcan Anb Paxpan nocne nocewenus A3C. 1962 r.
Fahd el-Feisal, the Prince of the Saudi Arabia after his visit to the NPP, 1962




The Role of the World's First NPP in the Development of Nuclear Power and International Cooperation

pynna Hemeukux ctaxepo. c nepeoi A3C I[P «PaitHcbepr». 6-i cnpasa . AkkepmaHH (pykosogutens
rpynnei), 8- — J1.A. KoueTtkoB (rnaeHbin nHxerep Mepsoit AIC). 1961 r.

The group of the German trainees from the first GDR NPP “Reinsberg”. G. Akkermann (Head of the group)
is the 6 from the right, and L.A Kotchetkov [Chief Engineer of the First NPP) is the 8 from the right, 1961

Y

KuTaickmne ctaxepol. 1960 .
Chinese trainees, 1960




Pone MNepeoi 8 Mupe A3C B pa3BUTUM aTOMHOW IHEPTeTUKKU U MEXAYHAPOLHOro COTPYAHUYECTBa

MTanbaHCKWe NapnaMeHTapum AenaioT 3anuck B KHure novetHbix roctei Mepeoin A3C. 1959 r.

Representatives of the Italian Parliament are inscribing in the Book of Honorable Guests of the First
NPP, 1959

MNapnamenTckas generayua aHbl BO rnaBe ¢ MUHUCTPOM 3KOHOMUKHM
Koarto BoTaHo (kpaitnui cnpasa)l. 1960 r.

Ghana Parliament delegation headed by Kodto Botano,

the Minister of Economy (rightmost), 1960




The Role of the World's First NPP in the Development of Nuclear Power and International Cooperation

"MaBHbIAM peaakTop aHrNKMIACKOro XypHana no aToMHoi 3Hepruun [1. Loy 3a nynsToM ynpasneHus
Mepeoin A3C. 1961 r.

J. Show, Editor in Chief of the English Nuclear Energy Magazine at the control board
of the First NPP, 1961

MNpuem generaunm MHAMACKUX y4EHbIX
BO rnase c npepcepnateneM Komuteta
No aToMHOW 3Hepruu UHaum

Xomu 1. Baba. 1960 .

BHuMmaHue roctei npusnek
TeNNOBLIAENAOWMUA INEMEHT
TONNMBHOIO KaHana B Bbipe3e
rpapMToBOIA BTYNKH

Visit of delegation of Indian scientists
headed by H. Bhabha, the Chairman of
Atomic Energy Committee of India.
The attention of the guests was
attracted by the fuel element of the
fuel channel in the graphite sleeve
cutout, 1960




Ponb Mepsoit 8 Mupe A3C B pa3BUTUM aTOMHOM IHEPreTUKU U MEXOYHAPOAHOTO COTPYAHWYECTBa

[Heneratsl MockoBCKOro BceMUpHOro hpecTMBana MONOAEXM U CTYAEHTOB OKONO XPaHUNULLA
oTpaboTaHHbIX TONNMBHbLIX 3neMeHToB peakTopa A3C. 1957 r.

Delegates of Moscow All-world Festival of Youth and Students near the storage of spent fuel elements
of the NPP reactor, 1957

CryneHTbl Boicwero TexHuyeckoro yuunuwa [laHuu y rnasHoro exona e 3aanve A3C. 1962 r.
Students of High Technical College of Denmark at the main entrance of the NPP building, 1962
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MNepewiit npuesp . Cubopra e ®3N.
AMepuKaHCcKan peneraums

B LEHTPaNbHOM PEaKTOPHOM

3ane A3C. 1963 r.

The first visit of G. Seaborg
to the IPPE. American delegation in
the reactor hall. 1963

Npeactaeutenu KoMmuccapuata no aToMHOW 3Heprun OpaHuum Bo rnase C BEPXOBHbIM KOMUCCapoOM
®. NeppeHom Ha MNepeoi A3C. B ponu akckypcosoga — A.K. KpacuH. Koney 1950-x rr.

Delegation of CEA, France headed by F. Perrin, The Supreme Commissioner at the First NPP.
AK. Krasin is serving as a guide. Late 1950-ies




Ponb Mepeoit B Mupe A3C B pa3BUTMIM aTOMHOA IHEPIrETUKK U MEXAYHAPOAHOro COTPYAHWYECTBa

Knayc ®ykc (sTopoit cnpasal Bo rnaee aenerauvmn AP 8 ®3U. 1963 r. CamoMy 3HaMeHUTOMY
pa3sen4uky aToMHbix cekpetos CLUA, nepepaBaBwemy B 1943-1946 rr. coBeTckoi pa3eefke
nHdopmaumio u3 Jloc-Anamoca o nepeoi atoMHoi bombe, Bbinu NokasaHel BCe UcCneaoBaTeNbCKUE
peakTopbl ®3U

Klaus Fuchs (the second from the right] heading GDR delegation at the IPPE in 1963.

All research reactors of the IPPE were demonstrated to the most famous USA atomic secrets scout
who in 1943-1946 period forwarded information about the first American atomic bomb from

Los Alamos to the Soviet Secret Service

Buaut BoeHHoW generauum CLUA Visit of the US Army delegation
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l0.A. "'arapun Ha nynbTe ynpasnexus AIC. MoacHenun aaet B.IM. KoHoukuH. 1966 r.
Yu.A Gagarin at the control board of the NPP. V.G. Konochkin is making explanation. 1966

I.K. Xykos. MoscHenun paet I'.H. Ywakos. 1967 r.
G.K. Zhukov's visit. G.N. Ushakov is making explanations, 1967




MepBas ADC: HOOUAENHBIE BCTPEYN The First NPP: Jubilee Meetings

Cnesa Hanpago: A.W. YypuH, [.1. BnoxuHues, B.C. CeepbsHog, A.K. KpacuH,
[.M. OseukuH, U.T. Tabynesuny. 1974 r.

From left to right: Al. Churin, D.l. Blokhintsev, V.S. Severyanov, AK. Krasin,
D.M. Ovechkin, I.T. Tabulevich, 1974
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Cupnat cnesa Hanpaso: J1.A. Kouetkos, t0.A. Ceprees, 3.M. Kyposa, [1.M. OBe4kuH, M.E. MuHawuH,
b.T. lybosckuii, A.B. Kamaes, B.C. CesepbsHos; ctoaT: 0.WU. Opexos, I.B. Mep3anukun, M.H. Nlanuos,
H.W. Bop3os, A.B. Yuctunun, 9. PymaHues. 1974 r.

From left to right, sitting: L.A. Kotchetkov, Yu.A Sergeev, Z.M. Kurova, D.M. Ovechkin, M.E. Minashin,
B.G. Dubovsky, AV. Kamaev, V.S. Severyanov; standing: Yu.l. Orekhov, G.V. Merzlikin, M.N. Lantsov,
N.I. Borzov, AV. Chistilin, G.Ya. Rumyantsev, 1974




Mepeas A3C: wbuneiHeble BCTpeYM The First NPP: Jubilee Meetings
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Cnesa Hanpago: H.WU. Bop3os, M.H. Nanyoe, M.E. Munawwn, [.M. OseukuH, B.I". [lybosckuni
From left to right: N.I. Borzov, M.N. Lantsov, M.E. Minashin, D.M. Ovechkin, B.G. Dubovsky

Cnesa nanpaso: l.A. Hukonenko, 0.A. CyanunupiH, B.B. Manunuu, H0.A. CtyxHes, T.M. KonbixeHkoBa,
B.A Cemenos, 10.B. EBpoknmos, K.K. Opnos. 1994 r.

From left to right: P.A Nikolenko, 0.A Sudnitsyn, V.V. Malinin, Yu.A Stuzhnev, T.M. Kolyzhenkova,
B.A Semyonov, Yu.V. Evdokimov, K.K. Orlov, 1994




Peaktop lNepBon B Mupe A9 C OCTAHABAMBAETCAI HABCETAA. ..

Reacror of the First NPP is being Shur Down FOREVER. ..

MoMeHT ocTaHoBKM peakTopa: J1.A. KO4eTKOB HaXKMMaeT KHONKY aBapMHON 3aluUTLl peakTopa.
29 anpens 2002 r. Cnesa Hanpaso: B.C. be33ybues, B.B. Ky3uH, A.B. 3pogHukos, B.M. MNonnaeckui,
N.A. Kouyetkos, H0.A. CtyxHes, A.W. LUTeidypko; Ha MmecTe rnaBHoro onepatopa nyneta B.b. Ywakos

The point of reactor shutdown: L.A Kochetkov is pushing the button of reactor safety system,
29 April 2002 From left to right: V.S. Bezzubtsev, V.V. Kuzin, AV. Zrodnikov, V.M. Poplavsky,
L.A Kotchetkov, Yu.A Stuzhnev, Al. Shtyfurko. V.B. Ushakov is on the working place

of the Chief Operator of the control board

29 anpens 2002 r. 11 yacoe 31 MuH.
CaMonucel, NoKa3an CHUXeHue
HEUTPOHHOro NOTOKA B peakTope
L0 HyNnS

April 29, 2002, 11:31 a.m. recording
instrument showed decrease

of the neutron flux in the reactor
down to zero




Ha uepemonnm 3akpbitns ADC 29 anpeas 2002 r.
AT the Ceremony of Closing NPP on 29 April 2002

HavanbHuku MNepeoit A3C.
Cnesa Hanpaso:

AW. Wrbipypko,

H0.A. CtyxHes, B.I'.
KoHouKuH,

B.C. CeBepbsiHOB

Directors of the First NPP.
From left to right:

A.l. Shtyfurko,

Yu.A Stuzhney,

V.G. Konochkin,

V.S. Severyanov

CoTpyaHuku 1 BeTepaHbl A3C
NPP staff and veterans

CneBa Hanpaso:
C.A. BonoHKuH,
N.A. KoyeTKos,
H0.B. EBooKMMOB,
B.E. 3natos,
A.B. Kapnos,
B.A. KoHoBanos

From left to right:
S.A. Bolonkin,
L.A. Kotchetkov,
Yu.V. Evdokimoyv,
V.E. Epatov,

A.V. Karpov,

V.A. Konovalov




SIAEPHOrO TONAMBA B PEAKTOPE GOABLLE HET...
No More Nuclear Fuel in the Reactor

W3sneuyeHue nocnegHero WTaTHOro TexHonorudeckoro (tonnuexoro) kaHana
U3 AYenku peaktopa. 9 aBrycta 2002 r.
Withdrawal of the last standard technological (fuel) channel from the reactor, August 9, 2002

Bpurapa, npon3soAWBLIAN M3BNEYEHWE NOCNeAHEro TONNMBHOIO KaHana.
Cnesa Hanpago: B.U. Bpaxnukos, M.B. NonTtasckuia, H.WU. Wunkos, H.H. MopioHos,
A.10. KazaHnckuii, E.l'. Eropos, A.B. XXypuH, A.U. LUTbidypko

The team involved in withdrawing last fuel channel
From left to right: V.I. Brazhnikov, M.V. Poltavsky, N.I. Shchipkov, N.N. Goryunov,

AYu. Kazansky, E.G. Egorov, AV. Zhurin, Al. Shtyfurko




KonnekTtus Nepeoi A3C B rog 50-netuna. Anpens 2004 r The First NPP staff in the year of its 50 Anniversary, April 2002




lMepean B Mupe ADC — UCCAEAOBATEALCKAA OA3A
A CO3AAHMS S1DY HOBbLIX NOKOAEHWI

The World’s First NPP is a research basis for the development
of new Genererion NPP

)

PeakTopbl aTOMHbIX NOABOAHBIX NOAOK
npoekra 705

Benosapckas A3C, peaktopel AMB
Beloyarsk NPP, AMB reactors

Reactors of 705 project nuclear submarines
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Eunuﬁuncxaa AT3LL peaKTop 3rr| g
Bilibino co-generetion plant, EGP-6 reactor
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' g TPaHC NbHag 37
EERETIT
Transportable atomic power plant TES-3
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v _w.q--l
Wuemx aﬂﬂapm .
Nenudrpagckas A3C, PEMK

P f’or BOL and TOPAZ : spacecrits Leningrad NPP, RBMK




3a cosnaune Tlepsoft » mupe atomuoR saextpocranunu Imutpuio Heanosnuy Baoxunuesy, Huxoaaw
Autoroswuy Jloazexano, Angpeio Kanutonoswuy Kpacuny v Baaammupy Asexcanpposnsy Maasix npH-
cyxaena Jlewnnckas npemust. Own — nepsuie naypeatn JlenwnckoR mpemmun cpeam oOHHHCKHX yHYeHMX.

@)

-

HA CHHMKAX (caesa
nanpaso): axamemwx AH
CCCP 1. H. Baoxuuues,
axanemux AH CCCP H. A.

HNoasewans,, axanemmux
AH BCCP A. K. Kpacun,
Fepoit Coumaamcruveckoro
Tpyna, nox TEXHRYe-
CKHX Hayx, npodeccop
B. A. Maaux.

Cummxn w3 $oroapxwna OSSN,

BYOHU A3C

BAKOH‘H!.HCSI. eme oams, asaanatuf rox pabo-
v [Mepookt » mupe ASC. Kax. u sce npesuny-
muEe — 570 GWA roA HANpANCHNOro TPyaa, naogoTsopuodt
Hecaeposatensckoff  paGotu

Kaxue wle sagaun pewmawrcs cefiqac ma [Mepsal ASC?
Hurepecunie paloTsl MPOBOANTCH O MCMMTANNIO TONANE-
HNX KaH2108 € MATeHCHHKATOPAME Tenaoolmena. S
SKCOepPHMEHTH OGUIANT BOSMOXKHOCTS COAAAHNR NPAMO-
TOMHOrO peaKTopa, Ha neperpetom nape, ofAasanumerc npu
XopoweM K HUMEHTe DOAeInoro AeficTenm 3nayYHTEAMHO
Goaee npocroft vexsosorwdecxofl cxemofi, B Rananax peax.
TOpa STOT Npouecc, NPOUECC MOAHOrO HCNAPEHHA M NOJYYe-
HRR TeperpeToro NApa yXe OCYUleCTBAeH H  OCYWeCTBACH
snepade 8 mupe 8 s1om rofy. Cefluac paGorm pacuiMps-
I0TCH, CTABATCH HOBME MHTepeCHME SAJAYH; MCIWTHBA-
OTCA HOBHE KORCTPYKUMH KANAJNOB,

ﬂpoxuuluru WCCACROBANMA TENAOBMALAMOWNX Hae-

MEHTOR AJR peaxkTopoB- HHTErpasbHOTO THNA, BIATHMX 34
OCHOBY GAOUHMX TPANCNOPTAGCALHMX ATOMHMX SAeKTPO-
cranunft «Ceseps. [loaydenn xopomme pesyawTaTsl n. ro-
TOBATCA HOBLIC SKCMEPHMENTH. BHEMaHWe yne-
ARETCH  HCTILTAHMAM SACKTPOreHEepHpPYIOIMX KAHAAOB, B
ROTODHX HCCACAYIOTCA OTAGHbHME Y3AM, MATEpHAAM Aaw
peaxTopos npaMoro HpeoGpasosanna Axepofl smeprum »
saexTpuseckyio. Ha HeCKOABKHX SKCHEpHMENTANLHMX ner.
ARX HIYNAIOTCH HECTALUMOMAPMME DEXHMH STHX DEaKTOpOwm,
ONPEALANIOTCH ONTHMAABNME XAPAKTEPHCTHKN, NPOXOANT
pecypcHuie WenWTaRus Kamasos. Beayres pa&mg no co-
BEPWEHCTBOBANNIO AKTHBHMX 30H JAR PeaKTo HANOHR-
cxot AT3ILL o
Taxos, xanexo we nommmft, nepedens sKcnepumentas-
HHX pafoT, KOvOpMe peayTcs Ha cramuwy. OW camaerens.-
CTayer 0 ToM, WYy snavenwe [lepsof ASC zas cosercxof
atomHoll HAYKH B Texwnkm He manaer. Kpome Toro, orpom-
HYI0 POk MrPAET NPOZOAMAKWANCA HA NPOSKTHMX na-
paMeTpax sKcnayatauwa oGOpyAosamus: peakropa, TpyGo-
nposoaos, TvenaooGmemunxos. Kax papectmo, oammm ma
PAABHEX HANPABICHWA DASBHTHA ATOMNOR sSHepreTHKn

B Hamell CTpade ABARIOTCH TpaduTOBMe KanaabHhe ru-
TOPN ¢ eAWHNYNOR MomHOCTRIO Gaoxa » 1000 mer. Taxme
Gaokn Gyayr ycramasamsatscs Ha YepuoGumscxol, Kyp-
cxoft, Cmonencxoft ASC. Coppemennie ASC npoextupy-
OTCA Ha CPOK SKCTLAYATAUNE B 25—30 ser, m mAyman sne-
pean [lepsas aroMuan aaer BOAMOMHOCTS OGOCHOBANNN
MHOrHX NPHANNTHAAMANX NOHCTPYKTOPCKHX, pemiexni,

3a wctexmime roas Ha cTanmEM cHOPMHPOBAACH Wpen-
knft npowasofcreenanf xoasextas, Koctax ero cocramas-
10T M08u, xn&onmnne ua A3C l‘O‘Hl nycxa, 3vo P. I
Cokonos, A. M. Koastwenxos, B. A, Maaumes, 10. B.
Hovenunx.- H. I'. Apaatoes, B. A. Konwenos, H. B. I'epa-
cnmos, B. A, Ocundyx ® mmorse apyrwe. 2

Mepwan ASC scrynaer » csoe casayoilice AecATRIeTHE
Mepen xoAAEKTHBOM GTOAT HOBWE 3A4AYH, HANPABACKEME
HA COBCPWIEHCTBOBAKNE  SKCNEPUMEHTAASHMX Ycrpolicrs,
HA NOBMIIEHNE KYALTYPM HCcAcaoBanuil,

B, CEBEPbAHOB,

B. TPErYBOB,
corpysuuxn ®9H,

W3 Houepa-oﬁnuncxoﬁ ropdncnoﬁ rasetol «<Bnepén», noceawénHoro 20-netuio nycka Mepeoit A3C
From Obninsk newspaper “Vperyed”, dedicated to the 20" anniversary of the First Nuclear Power Plant start up
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MNoutoean mapka CCCP, BbinyweHHan B yecTb nycka [epeoin B Mupe A3C

Postage stamp of the USSR issued in honor of putting the First NPP
into operation

Mepsas A3C Ha repbe r. ObHuHCKa.
1956 — rog nonyyenns OBHMHCKOM CTaTyca ropoga

The First NPP on the emblem of Obninsk.
Obninsk was given the city status in 1956
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