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B «ATOMHbIIi peHeccaHo» TpebyeT 3¢peKTMBHOrO ynpasne-
HUA 3HAHUAMM 1 MHHOBALIMOHHbIX pa3paboToK, YTo HeMbIC-
nmmo 6e3 yCToiuMBOro NMpUTOKa BbICOKOKBaNUQuLMpoBaH-
HbIX KafipoB, MOAroTOBKa KOTOPbIX ABAETCA NPeAMETOM Ha-
LIMOHaNbHOI NONUTUKY B AAepHOIi 06nactu. Akagemuueckoe
o6pa3oBaHue — UI0XKHDII, [JJIMTENbHDIA U AOPOrOCTOALLMIA
npoLiecc, No3ToMy Ha AaHHOM Tane KOMMETEHTHOCTb Mof-
JepKUBaeTcA opraHu3aumeli KypcoB PasfivYHONO YPOBHS,
KoHdepeHLuii 1 ceMMHAPOB, a TaKXKe 3a cyeT 0byueHus, Tpe-
HUPOBKU U MOBbILLEHNA KBanudUKaLyum nepcoHana.

YMPABNEHWE AAEPHBIMU 3SHAHUAMHU

Crenupuyeckue /U1 si7IePHOI MJTU CBSI3AHHOU C HE Jie-
SITEIBHOCTU 3HAHWSI CETOHsI MPEACTABJISIOT cOO0U Hayd-
HbIE siJIEPHbIE 3HAHWS, HAKOIIJIEHHBIE B TEUEHUE CTOJICTUS, 1
MPaKTUYECKU OMBIT, TPUOOPETEHHBIH MOUTH 3a IMIECTh Jie-
caruetnii. PasBuTre snepHBIX 3HAHUI TTPONUCXOMIIIO TIPH
3HAYNTEIbHON TOCYAAPCTBEHHOH MOIEPIKKE, OJHAKO celi-
Jac HEKOTOPBIE 13 HUX KOMMEPUYECKH He BOCTPeOOBAHBI, IPY-
rrie He HaXOSIT MPUMEHEHUs NI HaXO/SITCSI B OrPaHUY€eH-
HOM JIOCTyTIe. 3a4acTyio OTCYTCTBYIOT a(PeKTUBHBIE MeXa-
HU3MBI TIepelaull 3HAHUH CJIelyIoeMy MOKOJIEeHUIo, 3Ha-
YUT, OMACHOCTH MOTEPU MOTEHIIMATBHO 3HAYUMBIX 3HAHUI
peasbHa [1].

AnepHble 3HAHNA OTJIMYAIOTCS BBICOKOH CJIOKHOCTBIO U
GOJIBIIMMY KalUTa/IbHbIMU 3aTpatamu. VX paspaboTka u co-
XpaHeHUe JIOJDKHBI PACCUUTHIBATHCS HA OUYEHb JJIUTEJIBHOE
Bpemst. OzHako JBoOICTBeHHAsT (MUPHAsS U JeCTPYKTUBHAS)
NPHUPOJIA SAEPHBIX TEXHOJIOTUIA, BHI3BIBAMOIIAs CEPhE3HYIO 00-
IIECTBEHHYI0 OOECIIOKOEHHOCTD, CAEP/KUBACT PasBUTHE 3Ha-
Huit [1].

B GyyiieM yBemunTcst IOTPeGHOCTD B SIIEPHBIX 3HAHUSIX
B CBSI3M CO CJIE/LYFOIIIMI BasKHBIMU OOCTOSITETHCTBAME:

— YCTIeNHast JJTTeNbHAst 1 Oe30macHast paboTta CyIecTBy-
IOTIHX SAEPHBIX 00BEKTOB M BO3MOKHBIN BHIBOJI MX 113 9KCILITY-
aTary,

— MPOEKTUPOBAHKE W CTPOUTETHCTBO HOBBIX SIIEPHBIX 0Ob-
€KTOB;

— MOBBIIIEHNE POCTA TPUMEHEHUST SIIEPHBIX TEXHOIOTUN
B HEDHEPrETHYECKIX 00JIaCTSIX, UTO TaK JKe Tpedyer obecrieve-
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® “Nuclear renaissance” demands efficient knowledge man-
agement and innovative development, which cannot be pos-
sible without a stable inflow of highly qualified personnel,
training of which is the subject of national policy in the nu-
dear industry. Academic education is a complex, lengthy and
costly process, accordingly, today competence is supported by
a range of training courses of various levels, conferences and
seminars, as well as by other means of advanced and contin-
ued training of personnel.

MANAGEMENT OF NUCLEAR KNOWLEDGE

Knowledge that is specific to nuclear or associated
industries is currently represented by scientific nuclear
knowledge accumulated over a full century, and practical
experience gained over nearly six decades. Nuclear knowl-
edge advanced with ample support from the state, but now
some of it has not found commercial application or access to
it is limited. Oftentimes, there are no effective mechanisms
for knowledge transfer to the next generation, meaning that
there is a real risk of potentially valuable knowledge being
lost for good [1].

Nuclear knowledge is highly complex and requires ma-
jor capital investment to obtain. Obtaining and keeping this
knowledge should be viewed as an extremely long-range task;
however, the dual (peaceful and military) nature of nuclear
technologies raises major public concerns, which hamper ad-
vancement of nuclear knowledge [1].

In the future, demand for nuclear knowledge is set to in-
crease in connection with the following important circum-
stances:

— successful long-term safe operation of existing nuclear
installations and their potential decommissioning;

— design and construction of new nuclear installations;

— expanding use of nuclear technologies for non-energy
applications, which equally requires assurance of safety and
availability of highly qualified personnel.

Conscious and competent use of intellectual resources lies
in the core of the new notion defined under the fancy term
“knowledge management” [2], the actual gist of which often
remains unclear.
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HUs GE30MACHOCTU U HAJIMYKSL BHICOKOKBAIU(DUIIUPOBAHHOTO
mepcoHasIa.

Oco3HaHHOe ¥ KOMIIETEHTHOE MCIIOJIb30BAHIE NHTEJIIEK-
TYaJIbHBIX PECYPCOB COCTABJISIET CYTh HOBOTO TIOHSITHUSI, OIIpe-
JIEJISIEMOTO «KPACHUBBIM U COBPEMEHHBIM TEPMUHOM — YIIPAB-
JIeHUe 3HAHUSIMI» |2], peasibHbIil CMBICJI KOTOPOTO 3a4acTyIO
OKAa3bIBACTCST HESICHBIM.

Ynpasienue 3HaAHUSIMU, cOTacHo ryoccapuio MATATO
— WHTETPUPOBAHHBIN, CHUCTEMHBIN TOAXO K WACHTU(UKA-
MM, TIOUCKY, TIPe0OPA30BAHII0, COXPAHEHHTO, PACIIPOCTPAHE-
HUTO W UCTIOTH30BAHUIO 3HAHUI OPTAHU3AIINH 1 ee TiepcoHaia
TS CO3MIAHMST KOJIJIEKTUBHOTO 3HAHNS, HATIPaBJICHHOTO Ha J10-
CTIKEHWE CHeIGIIecKuX 1eseil opragmu3ari. OHO BKITIO-
YaeT yIpasJieHHe TIePCOHATIOM, MH(POPMAITOHHEBIE T KOMMY-
HUKAIMOHHbIE TEXHOJIOTMH, METOAbl 0OPa0OTKU U CUCTEMbI
YTIPaBJIeHH JOKyMEHTaMH, KOPIIOPATHBHBIE 1 HAITMOHAIBHDIE
ctpareru [3]. TO UHTErpaIbHAS TUCIIATIIIHA € AJIEMEeHTaM’
CTPATErNYeCKOTO YIIPABJICHS, YIPaBJICHUS IEPCOHATIOM, Map-
KETHHTa, OPraHU3aI[IOHHOTO PAa3BUTHsI, 9KOHOMUKH, HHMOP-
MAaTUKH, TEOPUU CO3/IaHUsT MHMDOPMAIIMOHHBIX CUCTEM, WHHO-
BaI[MIOHHOTO MEHE/PKMEHTa U T.11. [4].

Kpome c6opa 1 coxpaHeH st HaAyYHbIX SHAHUIT 1 oTIpesierie-
HUS IPAKTUYECKUX YMEHUH, YIIpaBJIeHUe s/IePHBIMU 3HAHUS-
MU BKJTIOYAET YCTAHOBJIEHVE UX TIPHOPUTETOB C YUYETOM OXKHU-
JIAeMOTO BBIXO/Ia HA TIEHCHIO SKCIICPTOB, CO3/IAHIE MEXaHU3-
MOB JIJIsSI TIPUBJIEUEHNsT U 0OyUeHnsT GYAYIIIX CIEIHaTICTOB.
Ciofta BRITIOUAIOTCST pa3paboTKa 1 UCTIOb30BaHue a(h(heKTHB-
HBIX MEXAHU3MOB JIJIsT TIepeladll HeSIBHBIX 3HAHUIA, TTOCTOSTH-
HOE YCOBEPIIEHCTBOBAHKUE U BHEAPEHUE HOBBIX OOYYAIONIUX
mporpaMM. BaskHO# 4acTbio ympaBiieHNs SAepHBIMI 3HAHU-
SIMU SABJISICTCS] COXPAaHEeHNe HayIHO-TICC/Ie/IOBATEIBCKIX BO3-
MOKHOCTEl, 0OMeHa U Tiepe/iauu 3HaHUI U OIIbITa BO BpeMe-
HU (CJIeYIONIM TIOKOJIEHUSIM) U B IPOCTPAHCTBE (B pa3BUBa-
IoIMecs CTpaHbl), a Takke a(pheKTUBHOE TPUMEHEHNE CyIIle-
CTBYIONMX 3HAHUIT [IST CO3IAHST HOBBIX [5].

B jmoboii chepe 4enoBedecKol AEATeIbHOCTH BbICOKAS
KBaT(DUKAIUS SIBJISICTCS BEYIMM MTPOU3BOJCTBEHHBIM pe-
CYPCOM, TJIaBHBIM (haKTOPOM MaTepPUaIbHOTO JI0CTaTKa 1 00-
nectBeHHoro cratyca. Ho B siziepHOit cchepe corummkom BeICOKa
— KaK 9KOHOMIYECKH, TaK ¥ 9KOJOTHUECKN — TIIaTa 3a Olmb-
KW, BO3HUKAIOIIWE B pe3yJbTaTe yTepy 3HAHWN M MHMOPMA-
ITUH, HU3KOH KBATM(UKAIINH TIEPCOHATA. DTO BBIABUTACT BasK-
HBIiT IMITEPaTUB YIIPABJICHNS ANEPHBIMI 3HAHUAMU — obectie-
venne 6e30MacHOCTH (hYHKITMOHUPOBAHST OOBHEKTOB.

Cnenmamcetbr B obmacty obparmenust ¢ PAO posmkb 06-
JIaJIaTh IOCTATOYHBIMU 3HAHUSMHU (HAYYHBIMH, 00 OOBEKTE, OT-
XO/[aX U HPOLECCAX OOPAIIEHHsI ¢ HUMU ), YMEHUSIMHU, OLBITOM
11 KOMIIETEHTHOCTBIO.

OBPA30BAHWE W OBYYEHUE B OBJIACTU OBPALLEHWA C PAO

ObpazoBanue 1 o0ydenne B obsactu obpaienust ¢ PAO,
Kak 1 BO Bcell syiepHoli cepe, MMeeT MyJIBTUANCITATIINHAD-
Hyio npupozy. HeoGXoamMo usyyenne Takux peIMeToB, Kak
TEOJIOTHS, TPASKAAHCKOE CTPOUTEIHCTBO, TOPHOE JIEJI0, THAPO-
TeoJIoTHsl, XUMUsI, reoU3NKa, MEXaHNKA, BBIUYMCIUTEIbHAS
TexHuKa U T.21. Bosiee Toro, B 910l 06J1aCTH CYIIECTBYIOT TPY/I-
HOCTH JIOCTUKEHUSI HAYYHOIO, TEXHUYECKOro U JIaske o0iie-
CTBEHHOTO KOHCEHCYyca ([EHCTBUTEILHO, CTAHOBUTCS TPY/IHO
HOJIYUUTh OOIIECTBEHHOE 000PEHNE JIFOOTO PEAIbHOTO pe-
1eHust 1o 3axoporenuto PAO 6e3 hopmMaibHOT0 HayYHOTO J10-
KaszaresnbeTBa ero besonacHoct [1]).
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Kypcbl MATATS Ha YT MocHIO «Papor». MpakTnyeckoe 3aHATNE NO
npviemy n naeHTroUKaLMm oTpaboTaBLLIMX UCTOYHUKOB MOHU3MPYIO-
Lero usnyyeHns

IAEA workshop at Radon. Trainng of acceptance and identification of
spent ionizing sources

Knowledge management, according to the IAEA glossary,
is an integrated, systematic approach to identifying, managing
and sharing an organisation’s knowledge, and enabling persons
to create new knowledge collectively and thereby help achieve
the objectives of that organisation. It includes personnel man-
agement, information and communication technologies, docu-
ment processing methods and management systems, corporate
and national strategies [3]. It is an integrated discipline that
features elements of strategic management, human resource
management, marketing, organisational development, econo-
my, informatics, theory of informational system creation, in-
novative management, etc. [4].

In addition to collecting and keeping scientific knowledge
and identification of practical skills, management of nuclear
knowledge includes setting the priorities to take into account
the expected departure of retiring experts, and creating the
mechanisms for attracting and training future employees. This
includes development and utilisation of efficient mechanisms
for transfer of implicit knowledge, continual improvement
and introduction of new training programmes. An important
element of nuclear knowledge management is maintaining
the scientific research capabilities, exchange and transfer of
knowledge and experience in time (to the coming generations)
and in space (to the developing nations), as well as efficient ap-
plication of existing knowledge for the creation of new knowl-
edge [5].

In any human activity, high qualification of human re-
sources is the leading production resource, the key factor of
material well-being and social standing. But, in nuclear, the

ENVIRONMENTAL SAFETY
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AHamm3 COBPEMEHHOW CHUTyalliid B Tiepe/iavye 3HAHUN B
SITEPHON OBIACTH TIOKA3bIBAET, YTO HAYTHOE COOOIIECTBO, K
COXKAJIEHUIO, CTATIKUBACTCS C BO3PACTAIOIINMU TPYTHOCTSIMU.
ColajibHast ¥ MOJIATHYECKask 0OCTAaHOBKA U TIpeHedpekeHne
S7IEPHON 9HEPTEeTUKON BEIYT K OTCYTCTBUIO MOTHUBAIIUN Y MO-
JIOJIOTO TIOKOJIEHUS 3aHUMATBCS SJIEPHON TeMaTUKON. Takum
nosiokenneM zien B cepe 06pazoBannst 03a60UEHbI M HAIH-
OHAJTbHBIE TIPABUTETBCTBA, U MEKTYHAPOIHBIE OPTaHW3AIINN:
paspabaThIBAIOTCS TPOrPaMMbI 00Pa3oBaHUs U 00YYEHMs, T10-
OIIPSIETCS] UCCIIEI0BATEIBCKAST IESITEIbHOCTh YHUBEPCUTETOB
110 TIOUCKY PAIMOHAJIBHBIX perieHuit 1o usosisiinu PAO.

REATENIbHOCTb MATAT3 110 OBYYEHUIO U

NEPEAAYE AQEPHBIX SHAHUIA

Ympasinennie AAepHBIMA 3HAHUSAMH HAXOMUTCS B (POKY-
ce sanManmst MATATD. /leATeslbHOCTD areHTCTBA HATIpaBJIe-
Ha Ha cofieHiCTBIEe HOBBIM TTAPTHEPCKUM OTHOTICHUSAM MESKITY
TIPABUTE/ILCTBAMH, TTPOMBIIITIEHHOCTBIO U aKa/IeMIYECKIMMI
Kpyramu (HayIHO-FICCTEI0BATETLCKUMI 1 00PA30BaTEIbHbI-
MH YYPEK/CHISIMA) B TEIIX PACIIUPEHIS SACPHBIX 3HAHWI.
MATATD Takske mpuiaraeT yCHIHsT UIsT pa3paboTKI METOMIO-
JIOTHHY, PYKOBOJISIIIIUX MaTEPUAJIOB M IIPOrPAMMHBIX CPEJICTB,
YKPEIUIEHHsI CYIIECTBYIOIIE CUCTEMBI MO/ITOTOBKU Ka/[POB 1
006yueHs1, pa3pabOTKU HOBBIX CIIOCOO0B COXPAHEHHUsT SHAHMUIA
1 uHOpMAIINN.

Jluist pasButwst o6MeHa nHbopMalineii i paciipocTpaHeH st
SIIEPHBIX 3HAHUN OCYIIECTBIISIETCST Pa3pabOTKa HOBBIX U IO/I-
JiepsKaHne CyIIeCTBYIONMX CPE/ICTB YIIPABICHUST 3HAHUSIMU,
BKJIIOYast OTKPBITHIN BeG-cailT u 6asbl ganubix MATATD (Ha-
IIpUMep, TIopTaJI si7lepHBIX 3HaHMi ). /L1 achexTnBHOTO yTpas-
JeHust simepHbIMEA 3HaHmsiMA co3mara INIS (International
Nuclear Information System) — Bezyast MeKIyHapOIHAST WH-
(opmarmonnas cucrema B cepe MUPHOTO WCTIOB30BAHNS
ATOMHOIT 9HEPTUH ¢ HEOTPAHUYEHHBIM 0CTYTIOM. Pagpaborarn
UHTEPAKTUBHBIN yueOHbIH Kype «YiipaBieHue siepHbIMU 3Ha-
HUSIMIY, TIPEICTABIISTIONINE COO0H MYTBTUMEIUITHBIN TTaKeT
JUIsl CTPYKTYPUPOBAHHOTO M3YYEHUsT KaK IIPE/IMETa B 11EJI0M,
TaK 1 OT/IEJIbHbIX €70 YacTeil.

ITonarasich Ha HakorIeHHbIH onbiT ctpad, MATATS Bezter
AKTHBHYIO PabOTY 10 CO3/IAHIIO MEJK/LYHAPOHOI ceTr yueGHO-
TPEHUHTOBBIX [IEHTPOB Ha 6a3e OpraHu3alfiii, Yeil OIbIT 1 aB-

price — both economic and environmental — of a potential
mistake as a result of lost knowledge or information, or insuf-
ficient qualification of personnel, is too high. This creates an
important imperative for nuclear knowledge management and
assurance of safety of functioning installations.

Specialists in radwaste management must possess suf-
ficient knowledge (scientific knowledge, knowledge of the
site, its waste and treatment processes), skills, experience and
competence.

EDUCATION AND TRAINING IN RADWASTE MANAGEMENT

Education and training in radwaste management, as in
the entire nuclear sector, is of a multi-disciplinary nature. It
requires understanding of subjects such as geology, civil con-
struction, mining, hydrogeology, chemistry, geophysics, me-
chanics, computing, etc. Moreover, this field is plagued with
difficulty of reaching scientific, technical and even social con-
sensus (indeed, it is hard to obtain public acceptance of any
actual solution on a radwaste repository without formal scien-
tific proof of its safety [1]).

Analysis of the current situation with knowledge transfer
in nuclear applications provides evidence that unfortunately,
the scientific community is experiencing growing difficul-
ties. Social and political circumstances and neglect of nuclear
power lead to the loss of incentive for the young generation
to become involved with nuclear. This situation in nuclear
education raises great concern for both national governments
and international organisations: educational and training pro-
grammes are being prepared, and scientific research encour-
aged in universities with the objective of finding rational solu-
tions for radwaste isolation.

IAEA INVOLVEMENT WITH TRAINING AND

TRANSFER OF NUCLEAR KNOWLEDGE

Management of nuclear knowledge is in the focus of the
TAEA's attention. The Agency works to facilitate formation
of new partnerships between governments, the industry and
academic circles (scientific, research and educational institu-
tions) for the purpose of disseminating nuclear knowledge.
The TAEA is also participating in efforts to prepare the re-
quired methodologies, guidelines and software, reinforce the

= Co3paHue 3¢pPeKTUBHbIX U paboTaloLmX CMCTEM COXPaHEHUA 1 pacnpoCTPaHeHUA 3HaHUI NpeacTaBnseT
co60i1 CNoXKHYI0 I TPYA0EMKYI0 3agauy. iaepHoe coobLecTBo, 0co3HaBas Npobdnembl B 0651acTy 06pa3oBaHuA 1 Noa-
rOTOBKM KagpoB, MPeAnpUHNMAET YCUIVA NO NPEOAOSIEHNIO HEFraTUBHbIX TeHAeHUMI. Tak, B anpene 2010 roga Ha Mex-
OyHaponHOWN KoHpepeHUMn No MrupHomy atomy B Mapuke npe3naeHT OpaHuun Hukona Capkosu 3asaBui 0 CO3[aHNN
MeX[YyHapOAHOrO NHCTUTYTa aTOMHOW SHEPreTKX ANA NOArOTOBKM CNELNaNMCTOB MO MMPHOMY NCMOJIb30BaHUIO aTo-
Ma, B KOTOPOM OyAyT paboTaTb nyylive npenogaBaTenu 1 yyeHble. B IHaum 6yaet co3gaH HayuyHo-06pa3oBaTesbHbli
ALEPHbIV LIEHTP, KOTOPbIV OyaeT paboTaTb Npu noanepxke MATATS v apyrnx MHOCTPAHHbBIX MAPTHEPOB, O YEM 3aABUN
Ha cammuTe no sgepHo 6e3onacHocTu (anpenb 2010 roga) npembep-MnHUCTP MaHmoxaH CHHIX.

= Creation of effective and efficiently-operating systems for maintaining and disseminating knowledge is a
complex and labour-consuming task. The nuclear community, conscious of the problems in education and personnel
training, is trying to overcome the negative trends. For example, in April 2010, at an international conference on
peacefuel atom in Paris, the French President Nicolas Sarkozy announced the creation of the international institute of
nuclear power, which will train specialists for peaceful nuclear applications as taught by leading teachers and scientists.
India will create a nuclear science and education centre, which will be supported by the IAEA and a number of other
international partners, announcement of which at the nuclear safety summit (April 2010) was made by prime minister

Manmohan Singh.
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Nupektop [lenaptrameHta MATATS no TexHonoruam ATL n obpalleHnio ¢ otxoaamm XaHc
®Oopcctpem Ha 'Y MocHIMO «PagoH»
Director of IAEA's Department of fuel cycle and waste management division Hans
Forsstrem at Radon

topureT B 06JacTu TexHosoruii obpaiienust ¢ PAO nipusHatbl
MUPOBBIM COOOMIECTBOM, OOJIAIAIONINX TEXHUIECKON nH(ppa-
CTPYKTYPOU U crienuasuctaMu. [1epBbiM yCIEHbIM IEHTPOM
cerrt MATATS cran MesxyHapoaublii y4e6HO-TPEHUHTOBBIIL
1enTp MATATI na 6ase T'YII MocHIIO «Panon», opranuso-
BaHHBIN /IS PYCCKOTOBOPSIIIMX CIEIUATINCTOB CTPaH ObIBIIIE-
ro CCCP u Bocrounoii EBporbr. /I71s1 co3nanust iieHTpa Ha ce-
BEPOAMEPUKAHCKOM KOHTUHEHTE [/ CITEIIMATINCTOB U3 CTPAH
Hentpasbroit u Jlatunckoit Amepuku MATATO Beniet niepe-
rosopbl ¢ Hanmonanbroil ja6opatopueii 8 Casanua-Pusep
(CIITA). Ha acpukanckoM KOHTHHEHTE WIYT TIEPETOBOPHI C
IOxmH0-Adpukanckoil kopriopaleil Mo SepHoi HEPTuu
Necsa. B Kurtae MATATO murannpyeT co3fiaTh Takoi MEHTp
Ha Oaze Kutaiickoro uncrutyTta atoMHol sHepruu B [lexute.
Cosmanue 11eHTpoB /st crpad 3amazanoii Esporier, HOxHOM
Ameprkn n TUXOOKeaHCKOTO peruoHa — BOIpoc Ouskaiiie-
ro Gyy1iero.

MEXXAYHAPOOHDBIE KOHOEPEHLUN U CEMUHAPDI

Jlaxe HeGosbINAs MOAOOPKA NPOBEAEHHBIX HEJABHO Me-
POIIPUSATUI  KPACHOPEUUBO CBUIETEJILCTBYIOT O TOM, YTO
MATATS aktuBHO criocobGeTByeT 0GMEHY OIBITOM B 00IaCTH
obpamiennst ¢ PAO, yunThiBasi permoHajibHble 0COOEHHOCTH
CTpaH-YYaCTHHIL.

[maBHOI MeKITyHAPOIHOIT KOH(bEPEHITHElt 110 BceM aciek-
TaM YIpaBJIeHusT PAIMOAKTUBHBIMI MAaTePHATIAMU CUHTAETCST
MeskyHapo/Hast KOH(EPEHINs 110 06PAIEHII0 ¢ PaHoaK-
tuBHBIME oTxoMamu (Waste Management Conference, WM),
KoTopast exkeronHo npoojautcs B Apusone (CIIIA). Tak, B
mapre 2010 roga 36-a koHdeperims WM'10 cobpaa 0koio
1900 neseratos us Gosiee 40 crpan Mupa; Ha 80 TeXHUYECKHX
ceccnsix Kondepennun 6110 npezcTasieno Gomee 400 gokma-
10B. Bospioe BHUManme OBLTO YAETEHO TPYTIIOBOMY 00CY K-
JIEHUIO TIPOOJIEM BOCCTAHOBJICHMST OKPYKAIOIIEH Cpefibl, Opra-
nusoBannomy MATATO.

B okrsa6pe 2009 roma B Jlusepnyse (BemukoOpuTanust)
mpomuta XII Mesxmaynapoanas xoHbepeHIUs 10 BOCCTAHOB-
JIEHUIO OKPYJKAIoIIeil cpeibl M OOPAIIeHNo ¢ PajiOaKTUB-

Ne 22010

existing system of human resource management
and training, creation of new methods for main-
taining knowledge and information.

In order to facilitate information exchange and
dissemination of nuclear knowledge, efforts are
being made to support existing and develop new
means of knowledge management, including the
open-access IAEA website and databases (such
as the nuclear knowledge portal). To ensure ef-
fective nuclear knowledge management, the INIS
(International Nuclear Information System) has
been created — a leading international information
system in peaceful nuclear power applications with
unrestricted access. An interactive training course
“Management of nuclear knowledge” was devel-
oped, which is a multimedia package for structured
learning of both the whole subject and separate
parts thereof.

Relying upon the experience accumulated by
its member nations, the IAEA is actively work-
ing to create an international network of training
centres based on organisations whose experience
and authority in radwaste management technolo-
gies are widely recognised in the international community,
and which possess the necessary technical infrastructure and
specialists. First such successful centre in this IAEA network
became the IAEA International Training Centre at SUE STA
Radon Moscow, which was set up to be attended by Russian-
speaking specialists from the former Soviet Union countries
and Eastern Europe. The TAEA is currently in talks with
Savannah River National Laboratory of the United States
about the creation in North America of a similar centre for
specialists from Central and Latin America. In Africa, nego-
tiations are on-going with the South African Nuclear Energy
Corporation Necsa. In China, the IAEA is planning to estab-
lish a similar centre based on the Chinese Institute for Nuclear
Power in Beijing. Similar centres are also set to open for
Western Europe, South America and the Pacific in the nearest
future.

INTERNATIONAL CONFERENCES AND SEMINARS

Even a small selection of recent events provides ample evi-
dence of the IAEA's active role in facilitating exchange of rad-
waste management experience, taking into account regional
specifics of its member states.

The most important international conference that cov-
ers the entire range of aspects of management of radioactive
materials is considered the International Waste Management
Conference (WM), which is an annual event held in the state
of Arizona, United States. For instance, in March 2010, the
36th WM’10 conference attracted about 1,900 delegates from
over 40 countries; its 80 technical sessions featured more than
400 reports. Much attention was given to group discussions on
problems of environmental remediation, which were organised
by the IAEA.

In October 2009, the city of Liverpool (United Kingdom)
hosted the XII International Conference on Environmental
Remediationand Radioactive Waste Management (ICEM’09),
which gathered about 600 experts from all over the world. More
than 350 reports covered a wide range of issues in science and
technology, experience, politics and education, organisation

ENVIRONMENTAL SAFETY

53



IMABHAA TEMA: AlEPHOE ObPA30BAHUE 1 OBYYEHUE

ubivu orxogamu (ICEM’09), cobpasiias okosio 600 skciep-
TOB M3 pa3ubix crpai. bosiee 350 OKIAI0B OXBATHIIH HITUPO-
KW CIIEKTP BOMPOCOB HAYKW M TEXHWKH, TEXHOJOTIIECKO-
TO OTIBITA, TIOJTMTHKN U 0OPa30BAHIIsST, OPTAHU3AIINN 1 TIepe/ia-
uyn 3HaHWH B obmacti obpaierust ¢ PAO u BoccTaHOBIEHTST
okpyskaiolieii cpesibl. O0 akTyanIbHOCTH 00CY7KIaeMbIX BOIIPO-
COB CBHJICTEJIBCTBYIOT HAa3BaAHNS CECCHI: «3a/1a91 BOCCTAHOB-
JIEHUST OKPYsKaIoIel cpeapl», «[Ipobiembr oOparenst ¢ Hit3-
KO- M CPEJIHEAKTUBHBIMU OTXO/IaMU», « Mesx/yHapoiHas cetb
TI0 BBIBOJTY M3 9KCILTyaTaiun», «/leareasnocts MATATO no
00GpAIIIEHNIO ¢ PAJIMOAKTUBHBIMU OTXOIAMU TIEPE]] UX 3aX0PO-
HeHueM», «HarpaBieHns B MeHeIPKMEeHTe 3HAHUT».

KpynHoii momankoil st oOMeHa ONBITOM MEKLy Crie-
IUAJTIICTAMI PA3HBIX CTPAH CTAJIM PETMOHAJIBHBIE CEMUHADPDI
MATATD nHa Temy «MojtyIbHBIIT TIPOEKT YCTAHOBOK U COOPY-
SKEHWH 717151 00pabOTKM 1 XpaHeHUs HeOGOJIbIINX 0OHEMOB HI3-
KO- M CPEIHEAKTUBHBIX OTXO/I0B U BBINIE/IINX U3 YIIOTpedie-
HUS 3aKPBITBIX PAANOAKTUBHBIX MCTOUHUKOBY, TPOBE/ICHHBIC
B kontie 2008 roxa B Kummnese muist ctpan CHI na pycckom
aspike U B mioHe 2009 roma B EpeBane mist crpan Bocroumoit
EBponbr Ha anrmiickom. TTo ntoram ceMuHapoB GbL1 BRIpabo-
TaH TeXHUYECKUIl JOKYMEHT, HallpaB/ICHHbII Ha yJIydlleHue
MOJLYJIBHOTO TIPOEKTA.

PervonaibHbIil cCeMUHAP OMEPATOPOB MO OOPaIEeHnIo ¢
PAO nporen B anpesie 2010 rona B Jlobmsue (CioBemist).
[Tpu 06CysKAEHNI OTIINIA U CYIIECTBYIONIMX TIPAKTUK OOpaliie-
HUSI C PA3/IMYHBIMU OTXO/IAMY OCHOBHOU aKIIEHT CTABUJICS HA
KOPPEJISIIINY TIPOEKTOB SIIEPHBIX OGBEKTOB M TIOTOKOB OTXO/IOB,
06PasyoIMXCst TIPU BBIBOJIE U3 KCIITyaTalliH, a TAaK/Ke 60JIb-
mnx obbemax PAQ, noieskanmx cerperaiyy 1 Xapakrepusa-
MU TIepest iepepaboTKOM M 0CBOOOKIECHUEM OT Pajialii-
OHHOTO KOHTPOJIs. KpoMe Toro, yyacTHUKM ceMUHapa paccMo-
TPEJN BOIPOCHI 0OpaliieHnst ¢ «mpobiaeMubiMit» PAO, Taku-
MU KaK OTXOJIBI OT JIE3aKTHBAITIH, TSLKETHIE 1 00hEMHbBIE KOM-
TIOHEHTBI, OOBEKTHI CO CJOKHON TeOMETpHelt, A-3arpsIsHEHHOE
obopymosatue, JKPO cI0KHOTO cOCTaBa, YHUKAIBHBIE OT-
XOJibl (HATpuUil ¥ rpauT, «<MCTOPUYECKHE> OTXOJIbI, BKIIOUAsT
[JIAMbI, HOHHOOOMEHHBIE CMOJIBI U CMECH Pa3HOOOPa3HBIX
PAO). B nexmmsax MATATD nogdepKHYTO, YTO METO]] CaMO-
PAaCIIpOCTPAHSIONIErOCsT BLICOKOTEMIIEPATYPHOTO CUHTE3a, Ha-
3Bannbiii B iyGsmkanuu MATATD TECDOC-1521 «pycckum
CBC-niporieccom», MokeT GbITh 9()(HEKTUBHBIM PeleHueM
npobsiembl oGparteHust ¢ Hanbosiee aKTHBHON YacThio 00JTy-
YeHHOTO TpacduTa ypaH-rpaUTOBBIX PEAKTOPOB.

ONbITIryn MOCHMO «PAAOH»

HawuGosee pacripoctpareHHON (GopMoii stBysteTcst 00yye-
HYe BHYTPU TPEANPUSTHS, OI0OPEHHOE BCEM COOBIIECTBOM
crieruaicToB 1o obparternto ¢ PAO. X0Tst KOMIIETEHTHOCTD
MOJKET OBITH TOCTUTHYTA TOJBKO Ha HAYIHON OCHOBE B PAMKaX
BBICITIETO 0OPa30BaHsI, TEM He MeHee, JTOTOMHUTETbHOE 00-
yUeHne Ha MPOM3BOJICTBE CIIOCOOCTBYET Tepe/iade 3HaAHWH 1
OTTBITA CTAPITIETO TIOKOJIEHNS MOJIOZIESKH (XOTS ¥ 371eCh CyTIIe-
cTByeT mpobieMa 06ecTiedeH st KBATM(UITPOBAHHBIMI WH-
CTPYKTOPaMH B CBS3M CO CXEMOI paHHero yXofia Ha TEHCHIO,
JIefiCTBYIONIel BO MHOTHIX Opranu3ariax) [1].

Ha TYIT MocHITIO «Pamon» HakoruieH 3HAYUTETbHBIN
OIIBIT [0 OPraHU3AIUU OOYUYEHUsI CIELUAIUCTOB PA3JIUYHOIO
pouiisi U yPOBHSI, BKJIIOYAST TIEPCOHAJI OPraHOB PEryJIPO-
BaHWsl, pa3paboOTaHbl METOIOJOTHU PasJIMIHbIX (GopM 00yye-
HIS U ciioco0bl oneHKU ux addextusroctu. Ha ocrose muo-
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Pykosogutens Cekunn TexHonorun otxogos MATATS foktop UpeHa
Merne (TpeTbA cnieBa) Ha OTKPbITUN KYPCOB B Y4EOHO-TPEHNHIOBOM
LeHTpe «PagoHa»

Head of IAEA's waste technology division Irene Mele (third from the left) at
the workshop opening at Radon'’s training center

and transfer of knowledge in radwaste management and envi-
ronmental remediation. Just the titles of sessions provide proof
of the importance of issues that they covered: “Environmental
Remediation Objectives”, “Management of Low and Medium
Level Waste”, “International Decommissioning Network”,
“TAEA Activities in Management of Radioactive Waste Prior
to Disposal”, “Trends in Knowledge Management”.

Another important venue for exchange of experience be-
tween specialists from various countries is provided by the
regional TAEA-sponsored seminars on “Modular Design of
Installations and Facilities for Processing and Storage of
Small Amounts of Low and Medium Level Waste and Spent
Enclosed Radioactive Sources”, which took place towards the
end of 2008 in Kishinev for the former Soviet Union countries
in Russian and in June 2009 in Yerevan for Eastern European
countries in English. Resulting from the seminars, a technical
document was prepared aimed at provision of improvements
in the modular design.

A regional seminar of radwaste management operators
took place in April 2010 in Ljubljana, Slovenia. During its dis-
cussions on the existing options and practices of management
of various kinds of waste, the emphasis was placed on correla-
tion between nuclear site designs and waste flows generated
during decommissioning, as well as large amounts of radwaste
to be segregated and characterised prior to processing or re-
lease from radiation control. Apart from that, attendees to the
seminar also discussed management of “problematic” radwaste,
such as decontamination waste, heavy or large components,
objects of complex geometry, a-contaminated equipment, lig-
uid waste of complex compositions, unique waste (sodium and
graphite, “legacy” waste, which includes slime, ion-exchange
resins and mixes of various radwaste types). The TAEA lec-
tures underlined that the self-propagating high-temperature
synthesis method, dubbed “the Russian CBC-process” in the
TAEA publication TECDOC-1521, can be used as an effec-
tive solution for treating the highest-activity part of irradiated
graphite from uranium-fuelled graphite-moderated reactors.

RADON MOSCOW EXPERIENCE

The most common form of training, as acknowledged by
the entire radwaste management community, is in-house
training. Although formal competence can only be achieved
on a scientific basis as part of higher education, still, addition-

Ne22010



HIGHLIGHT: NUCLEAR EDUCATION AND TRAINING

TOJIETHEH TIPAKTUKU TIPOBEIEHUST OOydeHUsT cHOpMyTHpO-
BaH IEJIBIH DS/ BAKHBIX MTOJIOKEHUH, TIPITHUMAEMBIX BO BHU-
MaHue TPH OPraHu3aIiy yaeOHOTO TIpoIiecca B 061acTi obpa-
menusi ¢ PAO, ero 1ojirotoBke, mJIaHMpPOBAHNH 1 [TPOBEIEHN.
OGyueHne BKIFOYAET WCTOMB30BAHNE PA3TNUHBIX METOINYe-
CKUX TIPUEMOB, UTO OTIPEIETISIETCST KaK TIEJTHIO U TEMATUKOH 00-
YUEHHs, TaK 1 CTETIeHBIO TTOITOTOBICHHOCTH CJIyIaTeIeH, KBa-
Jmdukanmei mpenoaBaTesieil, HATMIMEM METOIMIECKNX Ma-
TEPUAJIOB M TEXHUYECKUX CPEJICTB ISl IPAKTHYECKUX TPEHMU-
POBOK 1 T.J1. [6].

B konie okrs6ps 2009 roga ampekrtop Jlenmapramenta
MATATS no texuonorumam ATI u obpawenuio ¢ orxoa-
mu Xatc Dopcerpem nocermst I'YIT MocHITIO «Pagons s
O3HAKOMJIEHUSI C €r0 TEXHUYECKOW OCHAIIEHHOCTBIO M Pa3pa-
6otkamn. OH OYEHD BBICOKO OIEHIIT TEXHUUYECKUIT 1 TEXHOJIO-
TUYCCKUI YPOBEHD TIPEATTPUSTHS F €TO CIICITUAIIIICTOB, U BBIPA-
3TJT YBEPEHHOCTB, UTO yCIelHoe coTpyanndectBo MATATI n
I'YIT MocHITO «Pagor» Gyer IpoaoKaThCst U pasBUBATH-
cs1 B OyLyIeM.

Hauwmmas ¢ 1999 roma #a 6aze T'YTT MocHITO «Pamoms
neiictByer MeskayHapoAHblii  y4eOHO-TPEHUHIOBBIA 1IEHTP
nox arugoit MATATO. MsnagaabHO TIPEITonaransoch, 4To
Y4YaCTHUKAMU KYyPCOB, CTRXKMPOBOK, HAYYHBIX BUBUTOB B PaM-
Kax PasMIHbIX TexHmdecKux mpoektoB MATATO cranyT crie-
tuasmcTel u3 pecirybuuk Goiiiero Coserckoro Corosza u Boc-
TOYHOEBPOTENCKUX CTPaH, MCTOPIMYECKU BOBIEUECHHBIX B che-
py Bimsitnst CCCP. Ceituac reorpadust yuacTHuKos 6osiee 06-
mpHa: 3a 12 j1etT hyHKIIMOHUPOBAHUS TIEHTPa 0Oy YEeHHUE POIIT-
i Gosee 450 cnenpanuctoB u3 36 crpan-unenos MATATD.
B nocaenanx kypcax MATATD, npotieanvx B yueGHOM TIeH-
tpe ['YII MocHITO «Pamon» ¢ 31 mas o 9 uionst 2010 roja,
npunsiio yuactue 15 crenmanucros uz 10 rocynapers. Ha ot-
KPBITHE KYyPCOB IIpHexasa PyKoBoANTe b CeKITIN TeXHOIOTHH
orxonoB MATATO nokrop Mpena Mese. Ona faia BBICOKYIO
OIIeHKY TPEHUHTOBBIM TIPOrPAMMAM U BBIPA3UJIA YBEPEHHOCTh
B nipozoskernu cotpyaandectBa MATATD u I'YII MocHIIO
«Pajion» B paMKax pa3/ImaHbIX IIPOEKTOB TEXHUYECKOIT KOOTTe-
parum.

Ha npeanpustuyt 1OHMMAIOT, YTO YCKOPEHHOE pa3BH-
THE aTOMHOI 9HEPTeTHKM HeH30€KHO TPUBEIET K yBeJye-
Huio 06beMoB PAQO, 3Hauur, Bo3pacreT oTpeGHOCTb B KOMIIE-
TEHTHOM TePCOHAJIE, OOIAAIONIEM HEOOXOMMMBIMI 3HAHWSI-
M 17151 9PPEKTUBHOTO 1 GE30IIACHOTO OOPAILIECHUS ¢ OTXOAA-
MM Ha Beex ATarnax. B aTux yeJoBUAX TeprogndeckoMy o0yye-
HUIO COTPYZIHUKOB JIOJIZKHO COMYTCTBOBATh HEMPEPhIBHOE 00-
HOBJIEHVE 3HAHUIL.
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al continued in-house training further facilitates transfer of
knowledge and experience possessed by the senior generation
to younger specialists (although this is also associated with the
problem of lack of qualified instructors, as in many companies
of the industry provisions are made for early retirement) [1].

SUE SIA Radon Moscow has accumulated considerable
experience of organisation of training for specialists of vari-
ous professions and levels (including regulatory personnel),
has produced methodologies for various forms of training and
methods for evaluation of effectiveness of training. On the ba-
sis of many years of practical experience in training, a whole
range of important provisions have been formulated, which
are to be taken into account for organisation of the training
process in radwaste management, its preparation, planning
and performance. Training provides for utilisation of various
methodological techniques, which depend on both the objec-
tive and subject of training, and the level of qualification of the
trainees and instructors, availability of training materials and
hardware for practical training, etc. [6].

In late October 2009, Hans Forsstrem, IAEA Director
for Nuclear Fuel Cycle and Waste Management, paid a visit
to SUE SIA Radon Moscow to get acquainted with its tech-
nological level and design developments. He praised the com-
pany's technical capabilities and qualifications of its staff.

Starting from 1999, SUE SIA Radon Moscow has been
operating its International Training Centre supported by
the TAEA. It was initially expected that trainees and interns
would come to attend training courses and scientific visits as
part of various IAEA-sponsored technical projects from the
former Soviet Union and Eastern Europe countries, histori-
cally under the influence of the Soviet Union. But now the
Centre's geography has expanded: over its 12 years of func-
tioning, training was provided by the Centre to more than
450 specialists from 36 TAEA member nations. During the
last TAEA workshop at the Centre, there were 15 partici-
pants from 10 countries. Head of IAEA’s waste technology
section Irene Miele visited the opening of the workshop. She
praised the company’s technical capabilities and qualifica-
tions of its staff, and said she was certain that successful co-
operation between the TAEA and SUE SIA Radon Moscow
would continue.

The company realises that expedited growth of nuclear
power will inevitably results in generation of increasing quan-
tities of radwaste, meaning that the demand will also rise for
competent personnel who possess the necessary knowledge for
efficient and safe management of waste at all stages of the nu-
clear cycle. In such circumstances, periodic training of person-
nel should be supported by continual renewal of knowledge.
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