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SAD Project Objectives
% Coupling all major components of ADS;

K.+ control and monitoring;

Experiments on core neutronics, reactivity

feedbacks, transmutation reaction rates
=T
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Experimental Program %\\

* Qualification of subcriticality monitoring, experiments
with PNG;

* Transmutation reactions rates, integral cross sections
and spectral indices measurements;
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Participating Organizations
ISTC project #2267 was started at Nov 2003

* JINR - leading organization, scientific supervisor;

* GSPI-the

QL
P
—

esigner;
NIKIET - subcritical blanket and target designer;
VINIINIVL - the developer of 2 fuel elemen

* IA “Mayak” - manufacturer of the fuel;

ISTC project #2267 was
completed at Feb. 2006
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Foreign Collaborators

% Forschungszentrum Karlsruhe - FZK, Institut fiir
Reaktorsicherheit, Dr. Cornelis Broeders:;

% Centro de Investigaciones Energéticas
Medioambientales y Technologies - CIEMAT , Dr.

Enrique Miguel Gonzalez Romero;
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Subcritical Blanket/ neutronics

Calculated K . 0.9515

Neutron lifetime 2.410°s

Fission power 27.6 kW

Averaged neutron flux 1.7-10"2 1/(cm?-s)

Peak factor of heat generation (height) 1.21
Heat generation in SAD parts:

Fuel 25.96 kW
Target (neutron and photon from fissions) 97.3 W
Core cladding 204.3 W
Side Pb reflector 565.4 W
B,C 2046 W
Concrete 7711 W
Pu decay ~250 W
Fuel
Max power density 18 Wiem?
‘ Max flux of fast neutrons (E> 0,1 MeV) 2.4-10"2 1/(cm?[S)

X ', Max fluence of fast neutrons (19000 houss) . Q,Q"l 0'° 1/cm?
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Subcritical BIanke’r/desugn

Top cover

Lower reﬂector

Exp. Chan.

Lead Target

AC cooling

Lower support frame

Target cooling
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Subcritical Blanket/calculations
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Subcritical Blanket Configuration

Numober of cells for FAS

Number of loaded FAs

Nurnoer of loacded Pb prisrns

fuel loading (UO,-Pu0,)
cdensity of fuel

PuO, content in fuel

U enrichrnent

Height of fuel
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Target/neutronics N

Proton beam

Energy 660 MeV
Beam power 1 kW
Target
neutron generation 12.95 n/p
total neutron leakage from target 12.73 nlp
side neutron leakage from target 12.22 n/p
total energy of leakage neutrons 103.2 MeV/p
total heat generation 840 W
neutron source for blanket 1.14300" n/s
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Fire accident in April 2005
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% Komwccus pemnna: nerus TonmusHEIX Tabnetok 311.307.001

®ENEPAJIbHOE ATEHTCTBO 1. TlpussTh mpencTaBneHHbIE peByHI,TaTEI 110 M3TOTOBJIEHHIO ONBITHONW mapTyy Bote «OTpaboTKa pEKHUMOB HITOTOBICE]
10 ATOMHOW 3HEPTHH Tabnerox. oit yctanoBkE SAD B NpOH3BOACTBCHEE

QEJEPAINBHOE FOCYJAPCTBEHE 2
S I aCYRAPCTBEN OWSIN mpencTaBuTh NONy4YCHHBIE SKCIIEpUMEHTANbHbIE NaHHBE (Macca W

"IIPOM3BOJACTBEHHOE BBICOTA TOIIMBHOrO CT0J0a) I'1aBHOMY KOHCTpYKTOpY ycTaHoBkd SAD ans

OBBE.H,‘HE HE YTOYHEHHS [1ApAMETPOB YCTAHOBKH. | ra0lIeTOK ONEITHOM NAPTMH NpEICTABIEHEI
Ty sy eaasea s 3. [TonmydeHHBIe pe3yIbTaThl YCNOJIB30BATE Npu pazpaborke PKJI Ha TBouI.
oxgggﬁﬁii%%ﬁﬁ;&é;glwg |4. 1:1—0_ MafK ﬁnpi)Bef:TH ﬂOHOHHrIiI:enLHbie HCCIIeIOBAHHUS C TaﬁﬂeTKaMHl
Parameter according to Design VY Results BT
specifications 311.307.001 value Numbers of agglomeration sample
1520 16 18 20/1 21 | 22/30 ) 23/2
> . ] 0
HMO?SISGSS;“R of U and Pu sum, %, 87.6 87.90  88.14 |87.96 |87.90 88.28|88.30 88.20
5” mass share to Uand Pusum, | o0 05 13010199 7(30.04|30.13 29.81 | 30.08 30.11
0
1.98
Oxygen ratio 19800, [ 199 1 199 | 1.99 | 1.99 | 1.97 | 1.99 | -
1.99
. 3 | . 10.39]10.22 1 10.3610.22 | 10.25|10.23 | 10.25
Density, g/sm 102=10-6 11543 1030|1041 | 1025 1033 | 1033 | 10.29
Fuel column height, mm 580£10 580 | 586 | 578 | 580 @ 580 | 586 | 580
Fuel column weight, g 16013 154.6 (157.1) 155.7[153.6 152.6|155.6 154.0
— _ ==
Ellgi 1e,1r1tles mass share, 7o, not 0.005 - 0.03 Less than design value for all elements
Geometry
Diameter, mm 5950 Within limits for all pellets
Height, mm 7-9

- OTYETHAS JOKyMEHTAIHA TEXHHYECKOTO el A.¥1. bOOBLICH




Fuel: what happened since Jan 2006
\

expzrimzntal batcn of tnz tuzl pzllets vigs
zexaminzd, rzcommendations wzrz mads
ror pzllets control rzcnniques.

- 600 kg of UO, were delivered in April

2006 to "Mayak” and ceramics properties
of the material were tested

Worring dzsign for Ttzst tuzl glzments ane
fuzl asszmolies was completed
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Financing issues: SAD budge’?

AV W

SAD Cost Assessment (full costs), Russian kroubles extrapolated to Dec. 20

o . Equipment
Equipment, work Building work Installation work procurement & |Other work Tot
(BW) (W) :
manufacturing
Multiplying blanket, including working design and automatic control 7 281,60 66 954,07 38 814,86 113 3
1]system
2|Beam transport line 2 460,00 27 338,60 29 798,6
3|Building construction 115 128,00 115 128,
4|Fuel temporary storage equipment (doors, containers etc.) 2 137,99 29 005,86 3114
5|Blanket and target cooling system 4 103,28 16 789,50 20 892,78
6]Air flow system for radiation control system 110,70 553,50 684,20
7|Detection system for nonhermetic FE 147,60 4 858,50 1.230,00] 6 236,10
8|Fuel elements manufacturing and delivery 0,00 51 931,22 0,00] 51 931922
9|Physical security system 17 718,15 22 715,64 9 539,88 49 97367
10]FE storage room equipping, FA production line creation 24,60 2 214,00 2 238J60
11]Radiation control system 412,05 20 295,00 20 704,05
12|Hoisting devices 467,40 5043,00 5 510,40
13|Geodesical support 1 414,50 2 191,86 3 606%86
14|Special television 2 428,02 2428,
Auxiligry systems (Yvatgr supply,. sewgr, heating, ventilation, 211314 5 248,41 11 869,50 19 231
15)electricity, communication and signalling)
16]Land improvement 487,08 ,08
Subtotal: 117 728,22 40 111,78 263 410,90 51 776,60 473 027,50
Rise in the cost of the installation work in winter time, 1,5% from
17l8W and w 1 765,92 601,68 2 36x,60
18)Premium for the commissiioning 2 367,60] 2 36460
gragy buildings and structures, 1,8% from BW and IW 2 119,11 722,01 0,00} 2 841,12
32 841,00] 32 841,00
1 313,641| 1 31864
[ er building works - 0,2% from subtotal 946,05 946J05
R YW benising, 0,8% from subtotal 3 784,22 3 784y22
@sts, 3% from subtotal 3 531,85 1 3 7 902,33 1 553,30} 14 ,82
Total: 125 145, 42 638,82 271 313,22 94 582,42 533 679,56




Financing issues: SC meeting Sept. 2005
Statement of “

Joint Institute for Nuclear Research (JINR)

on the scientific working programme of the Sub-critical Assembly Dubna (SAD)
project, in close co-operation with the Domain DM2 ECATS activities of the
European sponsored integrated project EUROTRANS.

|
The JINR representatives assume that the project can be realised providing that JINR

and DM2 ECATS of EUROTRANS fund SAD project at the level 1/3 each under the
condition that another 1/3 of the necessary funding will be provided by ISTC.At presen
time JINR is ready to take responsibility on 1.2 M Euro funding, having in mind thatthe
rest of the funds necessary to cover 1/3 of the project cost will be covered by e
collaboration that will be created in Russia.

Cost split for the SAD project funding numbers are in M Euro

Year ECATS ISTC JINR
Budget Collaboration
2006 1.7 0.8 0.1 *
2007 + 0.6 (in kind 1.5 0.1 *
2008 contribution) 0.4 0.5 *
2009 0.5 *
* Numbers to be clarified after creation of the collaboration
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Financing issues: ISTC - EUROTRANS - JINR - AFK meeting May 2006

Minutes of the
JINR-AFK-ISTC-EUROTRANS
Meeting

on May 23-24 2006
at AFK Headquaters Moscow Russia

Denis Muratov summarized the AFK Sistema position: The involvement of AFK Sistema in
SAD/XT-ADS' allows for the engagement in a unigue project which realizes the first-ever
experimental coupling of a proton accelerator, a spallation target and a sub-critical blanket,
and the extension to the commercial development of this technology.

'SAD/XT-ADS' is considered to be a two step project:

+ Step one: realization of the SAD installation at JINR Dubna with physical start-up by
2009 (first protons on target and core) as a proof of principle experiment.

Step two: realization of a semi-industrial demonstrator facility for nuclear waste
transmutation (XT-ADS). Its design and construction is on a time schedule between 5
and 10 years from now.

The involvement of AFK Sistema is conditioned on the setting up of a business plan
(including these two steps), which is approved by the funding organisations. This business
plan shall be developed within two months from now.
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Financing issues: ISTC - EUROTRANS - JINR - AFK meeting May 2006

Minutes of the
JINR-AFK-ISTC-EUROTRANS
Meeting

on May 23-24 2006
at AFK Headquaters Moscow Russia

SAD Cost Assessment:

Moscow, Russian Federation
May 24, 2006
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'{ ,[/ lenis Muratov Valery Shvetsov  / Lev Tocheny Joachim U. Knebel
AFK Sistema JINR ISTC EUROTRANS

( plan, for 6ommunicationus, and the ;ﬁrep%ration of the project prc')posals.

All participants to the meeting agree to increase the funding capabilities.
A



Interaction with RosAtom R
- Official letter from JINR Director to the Chairman
of Scientific-Technical Council #3 of RosAtom with

SAD application was sent in the end of 2005. No /
answer.

— > .

SAD report at the Scientitic-Tecnnical Council of
NIZIET - Nov. 2005, Positive resolution,
recommendation for JINR and NIZIET Yo apply To |
RosAtom administration with requzst to dzrinz Agency
0osition on SAD projzct. In progress.
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Conclusion

* Fuel technology developed, materials are at
"Mayak”

* We have (still) at least one Russian coinvestor -
AFK "Sistema” ready to support near 30% of the
project cost

» This support depends crucially from RosAtom (eve
non financial) approval of that coinvesting

So the future of the SAD project now is in
hands of RosAtom and
European partners
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