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®  [ocynapcTBeHHasa Kom-

naHus DBE 6bina ocHOBaHa

B 1979 ropy no uHuUuMaTU-

Be depepanbHOro npaButTenbCcTBa [epMaHum B KayecTBe
JKCKJTI03UBHOTO MOCTaBLYMKAa KOMMNEKCHbIX YCUIYr no
CO3J1aHMI0 U SKCTTyaTaLum XpaHWIuLLY 0TX0A0B aTOMHO
npombiwneHHoctu. DBE npepctaBnsAeT paHHble yuiy-
rm OepepanbHOMyY areHTCTBY MO paAuaLMOHHOI 3awuTe
(BfS), pmeiicTBytowemy ot umeHn pepepanbHoro MuHu-
CTepCTBa 3aluTbl OKpY»KaloLLeil cpeabl, OXpaHbl Npupo-
Ibl n apgepHoii 6e3onacHoctu (BMU) n Hecywemy oTBeT-
CTBEHHOCTb 3a OpPraHM3aLuio COOPYXKeHUA U dKCmlyaTa-
uuio reonornyeckux xpauunuuy PAO.

B 2000 rozay Geima cospana kommanust DBE Technology
— nouepuee npemmnpusitue, 100% axiiuii KOTOPOro MPUHAJ-
aexut DBE. Ero sagadeil ABisgeTcs ucmnoib3oBanye yHU-
KQJIbHBIX BO3MOKHOCTEH M OIbITA KOMIIAHMM HA OTedve-
CTBEHHOM M MEX/[yHAaPOJHOM KOMMEPUECKUX PBIHKaX.
Ceroznnst DBE Technology akkymyaupyeT ombIT HayIHbIX
UCCIIeIOBAHUI U WH)KEHEPHbIe HABBIKH, MPUOOPETEHHbIE
3a 30 JsieT peanmsannuy HEMENKOH MPOTPAMMBbI 3aXOPOHE-
HUS SIZIEPHBIX OTXO/IOB.

3AXOPOHEHWE PAO B TEPMAHUU

B nacrosiee Bpems B lepmanuu BemyTcsl TPU TIPOEK-
Ta TIO0 3aXOPOHEHUIO PAINOAKTUBHBIX OTXOJ0B C He3Ha-
YUTEJIBHBIM OCTATOYHBIM TEILJIOBBIeNeHNEM (TLIONIAIKN
«Komnpazy, «Acce» nu «Mopciebens ) u onut st PAO ¢ BbI-
COKHM YPOBHEM TEIIOBBIIEJIEHNsT U OTPabOTABIIETO A/ep-
Horo ToruBa («Topaeben»). I[Lnomanka «Koupan» (6biB-
U JKeJe3HbIN PYJIHUK) JIUIIEH3UPOBaHa U B HACTOsIIee
BpeMsi TOTOBUTCS K TIPUEMY HU3KO- Y CPEITHEAKTUBHBIX OT-
XOJI0B, KOTOPBIN so/keH Hayathest B 2013 romy. O6beKThI
«Acce» nu «Mopcieber» Haxo[IATCS B CTaJliid KOHCEPBa-
1Y B COOTBETCTBUH C HEMEIIKUM aTOMHBIM 3aKOHOATEb-
crBoM. Ha o6bekre «Topiebers mocie IecaTHIETHETO Tie-
pepbiBa BO306GHOBJIEHBI PAbOTHI IO XapaKTepU3aIiy TLI0-
TIIAIKTL.

DBE neceT oTBeTCTBEHHOCTD 32 MPOEKTUPOBAHUE, CO-
opy:KeHUe U IKCITyartanuio HeMellknx xpanwauir PAO,
BKmouas 00bekThl «Konpazny», « Mopceneben» u B Oyayme,
BO3MOKHO, «[opreben». Xpanunuiie «Acce» paHee Kiac-
cuUIIPOBAIOCH KaK MCCIE0BATEIbCKAS TIIOMIAIKA, CO-
OTBETCTBEHHO, OHO He IMOMAJIAeT O IOPUINIECKYIO OTBET-
crBentoctb BfS u He akciuryarupyercs komianueii DBE.
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® [n 1979 the German Com-

pany for the Construction

and Operation of Waste Re-
positories (DBE) was specifically founded by the German
federal government as an exclusive engineering service
provider for nuclear waste repositories. DBE provides
these services to the Federal Office for Radiation Protec-
tion (BfS), which on behalf of the Federal Minister of the
Environment, Nature Conservation and Nuclear Safety
(BMU) is responsible for the construction and operation
of geologic repositories for radioactive waste.

In 2000 DBE Technology was purposefully estab-
lished, as a 100-percent owned subsidiary of DBE in order
to concentrate and expand the company’s unique capabili-
ties and make these available to others in both national
and international markets. Today, DBE Technology pro-
vides the engineering and scientific skills garnered from
over 30 years of hands-on, innovative experience in the
German nuclear waste disposal program.

GERMAN RADIOACTIVE WASTE DISPOSAL

There are currently three radioactive waste repository
projects for waste with negligible heat generation (Konrad,
Asse and Morsleben) and one for heat generating wastes
and spent nuclear fuel (Gorleben) in Germany. Konrad,
the site of a former iron ore mine, has been licensed and
is currently being converted to receive low-level waste
(LLW) and intermediate-level waste (ILW), nominally
beginning in 2013. The facilities at Asse and Morsleben
for wastes with negligible heat generation (i.e., LLW and
ILW) are being closed in accordance with German atomic
law. At Gorleben site characterization activities have been
restarted.

DBE is responsible for the design, construction, and
operation of repositories for radioactive waste in Germany,
including the Konrad, Morsleben, and the potential facili-
ty at Gorleben. Asse was previously classified as a research
facility and thus did not fall under the purview of the BfS
and therefore DBE’s area of legal authority.

REPOSITORIES FOR WASTE

WITH NEGLIGIBLE HEAT GENERATION

In Germany, research and experimental work on LLW
disposal began with the initiation of the research facility
at the former Asse salt mine in 1967. Experimental work
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XPAHWJINLLA OTX0A0B
CHESHAYMTENIbHBIM
OCTATOYHBIM
TENNOBbIAENEHUEM

C cosmanmeM nccae0BaTesn-
cKoro o0beKkTa B ObIBIIEM CO-
JgHoM pyaHuke «Acce» B 1967
rony B lepmanuu Havaauch uc-
CJIeIOBATEJIbCKUE U IKCIIEPUMEH-
TajbHble pabOTBI 110 3aXOPOHE-
uuio HAO. DkcniepuMeHTaIbHbIE
paborer 10 3axoponenuio CAO
OBLIM HauaThbl 371eCh JeTtoMm 1972
rO/Ia U MPOJIOJIKAUCH BILIOTH 10
OKOHYAHUS 3arPy3KU XPAHUJIUIIA
B 1978 rony; B 061IEl CIOKHOCTH
ObLn 3arpyskennl 125787 ynako-
Bok ¢ PAO (HZM, 2010). C ce-
pemunier 1980-x ro0B U 10 KOH-
1na XX Bexka DBE yuactBoBana B
N3YYeHWW BO3AECHCTBUA TEILIO-
Boizieiernss PAO Ha kamMeHHYIO
COJIb, UTPAIOIIYIO POJIb BMeIa-
1o1Iel Topo/bl Ha Tiommazke «Accey. VccnenoBanus Bbi-
HOJTHSIINCH B YIIyOJEHHBIX y4acTKax XPaHUJINIIA, B COOT-
BETCTBHU C IPUHATON B [epMannu KOHIIENIUel 3aX0poHe-
HUS OTXO/IOB TAKOTO TUIIA, HA YAAJECHUU OT AEUCTBYIOIINUX
YYaCTKOB XPaHEHUS.

Paborb! Ha mromaake «Mopceaebern» ObLIN HauaThl elle
Bo BpemeHa I'/[P u nocse Boccoeaunenus lepmannu Bo3-
obnosensl cunamu DBE nox manzopom BfS. 3a Bpems
akcIuryaraiuu oobekra B 1971-1998 rogax B Hem ObLIO 3a-
XOPOHEHO B 0011eil ciokHocTH 0K0J10 36800 M® pagnoak-
TUBHDBIX OTXOJ0B, B TOM 4ncJie mpumepao 6600 orpaboras-
IIUX 3aKPBITHIX PaJMOaKTUBHBIX McTouHnkos (Wernicke,
2006). 3asiBKa Ha TIOJIYYEHME JUIIEH3UU HA KOHCEPBAIIHIO
o0ObeKTa HampaBJeHa B PErYJIUPYIONIMH OpraH, B HACTOSI-
1iee BpeMs OJKUJIAeTCS ee yTBEePIKAeHue.

Paborbr 1o mpoekry «Konpan» (puc. 1) Havanuch B
1982 rony. DBE moaroroBusia 3asgBKy Ha TOJyYeHHE JIH-
[EH3UM C KOMILJIEKTOM JOKYMEHTAIUM, B TOM YHCJIE pa-
6OYNM MPOEKTOM BCEX HAA3EMHBIX ¥ IOA3EMHBIX COOPY-
JKEHUH, TEeXHOJOTHYECKOro 000pyAoBaHUs IJisi obpaile-
HUsI, TPAHCTIOPTUPOBKHU U 3aXOPOHEHUS OTXOIOB, TEXHO-
JIOTUYECKUM PErJIaMeHTOM U OOOCHOBAHUSAME (E30I1aCHO-
ctu (NMU, 2002). JIutensus 6bira Beiana 26 mapra 2007
rojJa; B HaCTosIIee BpeMs UAYT paboThl 110 mepenpoduim-
POBAHUIO HTOTO GBIBIIETO PYAHUKA B 0OBEKT 3aXOPOHEHMUSI

PAO.

—

MPOEKT XPAHWIULLA ANA PAO C BbICOKUM

TENNOBLIAENEHUEM

B 1977 romy mnomaaka <«IlopmeGen» Oblia BBIOpa-
Ha /Ui JAJTbHENIIero m3ydeHnus B KavyecTBe BO3MOXKHO-
ro MecTa 3axoponennsi PAO ¢ BBICOKUM TeTLIOBbBIIeIeHN-
eMm. IToce ocnoBanus komnanuu DBE Obiia Havara mim-
pokomaciiTabHast IporpaMMa UCCIeA0BaHUI TTOBEPXHOCTH
atoii repputopuu. [losyuuB moI0KUTEIbHBIE PE3YJIBTATHI,
criertnasiictsl DBE cripoekTuposaiu u noctpousnu B 1986
roxy passenounyto maxry. C 2000 mo 2010 rox paboTsl Ha
IJIOMa/IKe OBIIN MPUOCTAHOBJIEHBI B PE3yJbTaTe BBEJICH-
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Puc. 1. CTBon N2 1 6biBLUEN XKene3HOPYAHON WaxTbl Ha niowaake «<KoHpaa»
Fig. 1. Former Mining Facilities at the Konrad Shaft 1 Site (Bollingerfehr et al., 2008)

on remotely handled ITLW disposal started in the summer
of 1972 and continued until waste disposal practices were
ended in 1978, by which time 125,787 waste packages had
been stored (HZM 2010). From the mid 1980’s to the end
of the 20th century DBE was involved in studying the
effects of heat-generating waste on salt, as a host-rock
formation at Asse. The studies were conducted in deeper
regions of the repository, consistent with the German con-
cept for disposal for these waste, and away from storage
areas.

The Morsleben facility was initiated under the former
German Democratic Republic and was assumed by the
BfS after reunification and assigned to DBE. During its’
period of operation from 1971 through 1998 a total of
about 36,800 m?® of radioactive waste, including about
6,600 spent sealed radiation sources, was disposed of in
the facility (Wernicke 2006). The license application for
permanent closure has been submitted to the licensing au-
thority and is currently awaiting approval.

Development of the Konrad repository (Fig. 1) project
started in 1982. DBE prepared the license application and
supporting documents, including the detailed design of all
surface and underground facilities; waste handling, trans-
portation, and disposal equipment and procedures; and
preparation of the operational safety documents (NMU
2002). The facility received final approval on March 26,
2007 and the conversion process of the former iron ore
mine is currently ongoing.

REPOSITORY PROJECT FOR HEAT GENERATING WASTE

Following the selection of the Gorleben site in 1977
for investigation as a potential repository for heat gener-
ating waste, and the establishment of DBE, a comprehen-
sive surface-based investigative program was initiated.
Based on the positive indications from these studies, an
exploration mine was designed and constructed by DBE
in 1986. From 2000 through 2010 investigative activities
at Gorleben were suspended by the federal government as
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1. Bxoa B 3panue N1/ Entrance building 1
2. T3U n cywmnbHoe oTaenexme
Heating plant and dry rooms
3. OducHble n counanbHble 06bEKTbI
Offices and social buildings
[axa Ne1/ Shaft 1
Bxoa B 3nanme N2 / Entrance building 2
[llaxTa N2 / Shaft 2
Cknap B3pblBYaTbIX BelLECTB v 060pyAoBaHNA
Magazine and equipment storage
TonnuBoxpanunuwe / Fuef storage
9. HacocHas cTaHuus (MICNoNb30BaHHOI 1 YMCTON BOJbI)
Pumping station (fresh and waste water)
10. Mepenatumk aneKkTpoToKa
Electric power transmission
11. [ipeHax<HaA HacoCHaA CTaHLmA
Drain water pumping station
12. Meteoctanuua / Weather monitoring station
13. Juddy3op (pacnbinutens, BEHTUNALMOHHAA peLUeTKa)
Diffusor
14. Bxog B waxty N22 / Shaft hall shaft 2
15. Pa3rpy3ouHas craHuma / Shipment - arrival
16. TexHuyecKme nomeLLieHna v nabopatopuu
Technical offices, laboraties
17. OcywuTenbHoe nomewenue / Drying hall
18. Xene3HogopoxHoe nonotHo / Rrailway

N o s

oo

21. BeHTUNALMOHHAA BbITAXHAA YCTaHOBKA
Exhaust air building surface facilities
22. Bxop B 3paHue N3 / Entrance building 3

23.Bxop B waxty N°1/ Shaft hall shaft 1

24. 0Trpy3ka 2o6biToit conu / Salt shipment - departure  pmm cywecTylowye / existing

25. [apaxHble oTaeneHns, GpuKkLMOHHaA nebeaka
Garages/ friction hoist

26. QuncTHble NOMeLLeHWs, Cknaj kabenbHoro 06opyaoBaHuA
Cleaning hall/ storage for equipment to pull over new ropes

27. Mactepckue u cknagbl setaneit / Workshop and spareparts

Om 100 m

I HoBble / new
[ nnaxupyemble / planed while exploration

Puc. 2. ImetoLmeca n nnaHmpyemble HaseMHble COOPYeHUA Ha noluaake «fopnebeH»
Fig. 2. Current and Planned Surface Facilities at the Gorleben Repository Site (Engelmann and Filbert 1998)

HOTO (De/epaJbHBIM PABUTENBCTBOM MOPATOPHUS HA HUC-
careoBaHus Takoro poza. B oxtatpe 2010 roga Bozo6HOB-
JIEHBI PaBOTHI 0 XapaKTePU3AIUH TLIOMAAKI U TIOATOTOB-
Ke JINTIEH3UOHHOU 3asBKU.

Eme B 1980-1990-x romax nHa miomanke «lopiebers»
OBLIO  BBITIOJIHEHO MHOKECTBO MCCJE0OBAHUN  COJISTHO-
ro cBoga. /o BBemeHUsT MOpPATOpHUs, TIOMUMO IO3EMHO-
IO MCCJIEI0BATENBCKOTO 00BEKTA, 3/1eCh TaKkKe ObLIO IMo-
CTPOCHO MHOKECTBO HA3eMHBIX COOpYy:KeHuii (puc. 2).
YHUKaIbHOCTD TJIONAIKA COCTOUT B TOM, YTO 3HAUUTEb-
Hast 4acTh paboT 110 ee XapaKTePU3aIn 1 CO3aHUI0 Ha3eM-
HO¥ MHGPACTPYKTYPHI y:Ke BbIMoaHeHa. VI3 Bcex muromia-
JIOK, KOTOPBIE B HACTOATIEE BPEMS PACCMATPUBAIOTCS IS
pasmenienust o6bekToB 3axoporenuss PAO, <«Topieben»
MO-TIPEKHEMY OCTaeTcst OMHON u3 Hanbojiee TeXHUYECKU
Pa3BUTHIX.

YYACTUE B MEXKAYHAPOAHBIX MPOEKTAX

[ToMuMO oOTBITA, TOJYYEHHOTO B PE3yJIbTAaTe BBIMOJI-
HEHUsT COOCTBEHHBIX MTPOEKTOB M COBMECTHBIX MCCIIEN0BA-
TEJBCKUX MPOTPAMM B TIOI3EMHBIX JabopaTopusx «MoH-
Teppu» n «Bype» (ITUHUCTDBIE U APTUILITMTOBBIC TTOPOJIBI),
a Takxe «Ipumsenn» u «Ecno» (rpanut), DBE Technology
paspaborana psii KOHIEMIII TeOTOTHUECKUX XPAHHIUII]
JI7TST PA3HBIX BU/IOB OTXO/IOB B PA3JIMYHBIX BMETIAIOTINX TT0-
pomax. CoBMECTHO € POCCHICKUMI TapTHEPAMU KOMITAHUS
HpUHSJIA yyacTHe B HPOpabOTKe KOHIENIUii 3aXOpoHe-
nust BAO B kpucTa/imuecKuxX mopoiax v MPUMOBEPXHOCT-
noro 3axoponenus HAO B rannucteix gopmarax. DBE
Technology 3akiouniia KOHTpaKTbl ¢ ATEHTCTBOM 110 00-
PaIEeHNIO ¢ PaIMOAKTUBHBIMK OTXOJIAMHU 1 060TalleHHbIMU
nensmmmucs marepuanamu berbrun (ONDRAF/NIRAS)
M KaHAJICKUM ATEHTCTBOM T10 0OPAIEHHIO C sIePHBIMU OT-
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part of the research moratorium. Site characterization and
licensing activities were restarted in October of 2010.

Already in the 1980s and 1990s, considerable effort
had been invested in the investigations of the Gorleben
salt dome. In addition to the subsurface research facility
much of the surface installations were also completed pri-
or to the imposition of the moratorium (Fig. 2). For this
reason the facility at Gorleben is unique in that much of
the site characterization and surface infrastructure work
has already been completed. Gorleben remains one of the
most technically advanced potential repository sites cur-
rently under consideration.

INTERNATIONAL PROJECT EXPERIENCE

In combination with in-house expertise and experiences
gained in research projects conducted in the underground
laboratory facilities at Mont Terri and Bure (clay and clay-
stone) and at Grimsel and Aspd (granite), DBE Technology
has developed geologic disposal concepts for various waste
forms in differing host rocks. Together with their Russian
partners the company has developed mature concepts for
both HLW repositories in crystalline rock and for near-
surface disposal of LLW in clay. DBE Technology has
been contracted by the Belgian Agency for Management
of Radioactive Waste and Enriched Fissile Materials
(ONDRAF/NIRAS) and by the Canadian Nuclear Waste
Management Organization (NWMO) to review and opti-
mize their repository concepts for clay and limestone, re-
spectively.

Since its founding DBE Technology has provided ex-
pert support to an extensive list of international partners,
including, the Czech Republic, France, Japan, Romania,
Slovenia, and the Ukraine, among others.
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1
ke

Puc. 3. YncneHHaa mogenb Ana pacyeToB: pa3mepbl U Mmatepumans / Fig. 3. Numerical Model
used for THM Calculations — Model Dimensions and Materials (Wolf et al., 2009)

xogamn (NWMO) ra oxasanne cofeficTBUSA B ONTHUMU3a-
nun KoHTen i 3axopoHenus PAO, coOTBeTCTBEHHO, B
TIMHUCTBIX (POPMAITUSIX U U3BECTHSIKOBBIX MTOPO/IAX.

Co BpeMmenu cBoero ocHoBauusi kKommnanus DBE
Technology okasbiBasia 9KCIIEPTHBIE YCIYTU LEJAOMY PSILY
HapTHEPOB U3 3apyOesKHBIX CTPaH, B TOM Yncie 13 Yexuw,
Opaniun, Anonnn, Pymbinnn, CiioBennn, YKpPauHbl U T.11.

MOAENWPOBAHUE OBBHEKTOB 3AXOPOHEHUA

Kommanug DBE Technology ucnonbsyer nporpamm-
merii maker TOUGH2, a Taxke apyroe mporpamMMmHoe ooe-
criederre (B TOM 4ucie COOCTBEHHbIE PazpadOTKW) sk
CO3/IaHNST COBPEMEHHBIX KOMITBIOTEPHBIX MOJIeJiel, OIn-
CHIBAIOIIMX PA3JMYHbIE CJIOKHBIE THUIPOTEOJOTHUYECKUE
MIPOTIECCHI, TTPOTEKAIONINE KAaK B €CTECTBEHHBIX, TaK W B
HapyIIeHHBbIX YCJAOBUAX. B uX 4mcie Murpamus rasoo-
OpasHbIX M KUIAKUX CPE]l, MPOIECChl U MEXaHU3MBbI TIepe-
HOCA PAJMOAKTUBHBIX YaCTHUIl, TEPMOXUMUYECKUE B3a-
UMOJIENICTBUST TIPUPOIHBIX U TEXHOTEHHBIX MaTEpPUAJIOB
u T.7. Takue mapameTpsbl, Kak yCTOMYMBOCTb TeOJOrnye-
CKOIl CpeJibl, MeXaHMYecKasi IPOYHOCTD, CElICMUYECKUE pe-
aKI[UU U COCTHIKOBAHHOCTb BXOJHBIX OTBEPCTUH BbIpabo-
TOK, KOHTPOJUPYIOTCS CIHEIUATUCTaMI KOMIIAHUU B Ha-
TYPHBIX YCJIOBUSX, a 3aTeM aHATU3UPY-
I0TCS HAYYHO-TEXHUYECKUM IepPCOoHa-
JIOM ¢ ucrosb3oBanneM koga FLAC3d,
a TakyKe JIPYyroro IMpOTpaMMHOro obe-
CIIEYEHMs, B TOM YHCJIe COOCTBEHHO-
ro. Ha pucynke 3 mpejicTaBjien mpumep
TPEXMEPHOH YHCIEHHONH KOMIIbIOTEp-
HOW MOJIeJI, MCTIOJIh3YEeMO JIJIsT OTTH-
MU3AINH TEIJIOBOTO PEXNMA XPaHEHUS
B rimHUCTON (opmanmu. PesysbraTh
MOJIEJTUPOBAHUS TIPOIIECCOB OIlEHMBA-
I0TCST ¥ aHAJIM3UPYIOTCS C YUETOM ecTe-
CTBEHHBIX CBOWCTB ITOPOJIBI U XapaKTe-
PUCTUK WHKEHEPHBIX GapbepoB U CH-
CTeM XPaHWJININA; B PE3yJIbTaTe JaeTcs
MPOTHO3 OOIIeN CUTYaI[Mi Ha TLIOMIA-
ke. /lms MomennpoBaHUS BO3MOKHBIX
PaAMAIMIOHHBIX BO3/EHCTBUII Ha JIiO-
Jefl ¥ OKPY’KaIoNIyI0 TMPUPOAHYIO cpe-
Ny B HOPMAJIbHBIX M aBapUUHBIX yCJIO-
BUSIX MCIOJIB3YETCS MPOTPAMMHBIN TTa-

ket GoldSim.
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MODELLING OF REPOSITORY SYSTEMS

DBE Technology uses TOUGH2 and
other commercial and proprietary soft-
ware to develop state-of-the-art computer
models used to understand, describe, and
simulate complex hydrogeologic processes
under both natural and perturbed condi-
tions; including gaseous- and liquid-phase
migration, and radionuclide transport proc-
esses and mechanisms; thermo-chemical
interactions between natural and intro-
duced materials; and other related proc-
esses. Rock stability, mechanical strength,
seismic responses, and convergence of tun-
nel openings are monitored in the field and
evaluated by DBE Technology scientific
staff using FLAC3d as well as other commercial and pro-
prietary codes. Figure 3 presents an example of a 3D nu-
merical model used for optimizing the thermal design for
a repository in clay. Process model results are abstracted
and evaluated in conjunction with the natural features
and engineered structures and systems of the repository
as part of total system performance assessments using
GoldSim to simulate potential radioactive doses to hu-
mans and the environment under both expected and un-
likely event scenarios.

REPOSITORY SYSTEMS AND EQUIPMENT

DEVELOPMENT

The German Atomic Energy Act and related regula-
tions require that only proven technologies be considered
in repository designs and submitted as part of a license ap-
plication. Starting with the conceptual repository design,
design requirements for all required systems and compo-
nents are developed, constructed at a 1:1 scale, and itera-
tively tested through completion of the final design and
approval of the license application. DBE together with
DBE Technology have devised and conducted several
one to one scale tests to demonstrate the feasibility and

Punc. 4. LLlaxTHble NOABEMHIKM BbICOKOW rpy30nogbeMHoCTH ([0 85 T)
Fig. 4. Shaft-Hoisting Equipment for Heavy Payloads (up to 85 tonnes) (Biurrun et al., 2010)
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Puc. 5. VicnbiTaTenbHbIi CTEHA 1 ONbITHBIN 06paseL; MacluTabom 1:1 cUCTEMbI TPAHCMOPTUPOBKM 11 YCTaHOB-
kn PAO Ha 3axopoHeHwe / Fig. 5. Development and Test-bed of 1:1 Scale Prototype for Waste Transportation and

Emplacement Machine (Bollingerfehr et al., 2010)

MPOEKTUPOBAHUE CUCTEM U O6OPYAOBAHUA

ANA XPAHUULY,

3aKkoH 06 aTOMHOI SHEPrUH, PUHATHINA TPABUTEIBCTBOM
TepMaHni, ¥ COOTBETCTBYIOIIME HOPMATMBHbBIC IOKYMEH-
ThI [IPELYCMATPUBAIOT, YTO HPOEKTHI OOBEKTOB 3aXOPOHEHUS
PAO 10715kHbBI OBITH OCHOBAHBI TOJBKO Ha HOJHOCTBIO arpo-
GUPOBAHHBIX TEXHOJIOTUAX. ITO O3HAYAET, YTO MPOLIECC HAYM-
HaeTcst ¢ pa3pabOTKU KOHIENTYaIbHOTO TIPOEKTa, 3aTeM BbI-
HOJIHAETCS PaboUMil IPOEKT cHCTEM 1 06OPYIOBAHIsL, TIOTOM
UX [POUBBOJICTBO M MOHTaxK B Macinrabe 1:1 ¢ nocaemyronm-
MU UTEPATUBHBIMU MCIIBITAHUAMU U KOPPEKTUPOBKOU I1pO-
€KTa, M JIMIIb MOCJIE 3TOTO MPOMCXOANT BbIAAYa JUIEH3NMU.
DBE Bmecre ¢ DBE Technology paspaGorana n Bbimosnuia
HEJTBIA Pl TTOJTHOMACIITAOHBIX OTIBITHBIX 00PasIOB HOBOTO
TEXHOJIOTMYECKOTO 060PYI0BAHYs, KOTOPbIE UCIIOJIb30BAJIUCH
JUIsE TIOATBEPSKICHIST BO3BMOKHOCTH €0 IPOM3BOACTBA U (e3-
OIACHOCTH IKCIUTyaTalii Ha obbekrax saxopoHenus PAO.
Hanpumep, 6bLin pazpaGoTatbl YHUKAIbHBIE IHAXTHDIE Ob-
€MHUKH TPY30IOILEMHOCTHIO 10 85 T (puc. 4), a TAKKe CHCTe-
Ma ISl TPAHCHIOPTHPOBKK yIIaKOBOK ¢ PAO M MX yCTaHOBKH
Ha 3aXOPOHEHKE B BEPTHKAIbHbIE CKBKUHbI (PUC. 5).

ok ok

Tepmanust obsaaer 3HAYUTENBHBIME HAPaOOTKAMN
B M3YYEHNHU BCEX JKU3HEHHBIX I[MKJIOB OOBEKTOB 3aX0PO-
nennst PAO. Kak crexncrue, kommanuss DBE Technology
MMeeT HEeOCPe/CTBEHHDII MPAKTUYECKNUN ONBIT B BbITIOJ-
HEHUU TPOEKTUPOBAHUS, COOPY)KEHUs, IKCILUIyaTalluu U
KOHcepBaruu Takux xpamminil. OHa Takke obramaer me-
PEIOBBIM OIILITOM B Pa3paboTKe, UCIBITAHUSAX M YCTAaHOBKE
MH)KEHEPHBIX CHCTEM XPAHEHMsI, KOTOPbIE IOJTHOCTBIO COOT-
BETCTBYIOT CBOICTBAM BMEIIAIONIMX UX €CTECTBEHHBIX I'e0-
JIOTMYECKUX CUCTEM M MHTETPUPOBAHBI B HUX.

DBE Technology nmeer HasmaskeHHbIE B3aUMOBBITOIHbIE
pabourie OTHOIIEHVSI C TIEJIBIM PSZI0M OPraHU3AIMH 1 KOMITa-
HUH, 3aHUMAIONIMXCsT 0OpAIEeHIEM € PaJINOAKTHBHBIME OT-
XOJIaMH, YYaCTBYET B MEK/LyHAPOIHBIX ITPOEKTAX M ITPOTpaM-
Max. KommaHust mpesiocTaBiisieT CBOM 3KCIEPTHBIE YCIyTH
MHOTHM 33Ka34MKaM, IIOCTOSIHHO pacIHIupsieT CHeKTP CBO-
X BO3MOKHOCTeHl M cepy TPUMEHEHHUs] CBOMX HAY4HO-
TEXHNYECKUX Pa3pabOTOK VISl PelieHust MpodJeM, CBSI3aH-
HBIX C OKOHYATETbHON U30JISIIIMEN PAIMOAKTUBHBIX OTXO/IOB.
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safety of new technolo-
gies for various repository
systems and components.
These include equipment
used in repository opera-
tions such as a first-of-its-
kind shaft hoisting systems
for loads of up to 85 tonnes
(Figure 4) and the trans-
port and emplacement
system shown in Figure 5
developed for emplacing
waste packages in vertical
boreholes.

k%

In Germany consider-
able experience has been
amassed in all phases of
the repository lifecycle. As a result DBE Technology
offers hands-on experience covering the entire range of
repository development, construction, operation, and
closure lifecycle. DBE Technology also offers advanced
experience in developing and testing engineered systems
for application in repository design and construction that
is fully integrated with the requirements of the natural
system.

DBE Technology has established excellent mutually-
beneficial working relations with numerous international
programs, institutions, companies, and organizations in-
volved in the filed of radioactive waste management. The
company provides its expert services to these organisa-
tions, while continually expanding its capabilities and fur-
ther advancing the application and development of scien-
tific and technological solutions related to the permanent
disposal of radioactive wastes.
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