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Scale of NE Development in Total .
Electric Power Generation in the World GEMI“ ptemational Barriers for NE DeVElOpment GEN] I"m ernational
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Advantages of Closed Nuclear Fuel T iernations] . T liernations
Cycle (CNFC) vs. Open Nuclear GEN Y et NTP Requirements GENJY iestions
Fuel Cycle (ONFC):
= Technical safety of Nuclear Energy - elimination of accidents that require
* In minimization of fuel Yearly consumption of U per 1 GW-year (&) 170 tons Tton evacustion of the population
and RAW flows * Environmental safety of the nuclear fuel cycle - solving the problems of
= In lowering stored U consumption for 60 years per 1 GW(e) 10 000 tons 60 tons LLHLW (long-living high active waste) handling and SNF accumulation

SNF quantities

= Sustaina 5 v for a qy -
« In lowering stored Pu  Max power of NE with 600-700 thousand ~ 60-TOGW  600=700 GW ;“:m'f”“t" & fuel supply .ff’.' NL'? e“rIE”e;gy‘ ENFhC can Sfcﬁme“‘e "
quantities tons of natural U for60 years  for 1000 years asis for long-term provision of nuclear fuel (for thousands of years) wi

fuel raw materials

ELECR R == Hnerl e Rlic= RED’S";?SE" » Competitiveness of Nuclear Energy

RAW as fissile particles per 1GW-year 1ton Tton
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“Proryv” Project: Elimination of Accidents with ATDR (i ations Environmental Safety of NTP RN [ i
Loss of Heat Removal and Fast Neutron GEN!" erational RAW Burial y GE[:\]’IH intemnational
Acceleration - ]

. The reprocessing of spent nuclear fuel for the recycling of unburned uranium and
Integral layout of the reactor unit - allows localizing coolant leaks in the bulk of the reactor P 9 P yeing °

plutonium opens the possibility for solving the problem of waste of NE, provided that

body and ensuring conditions for efficient natural circulation optimal approaches to handling various components of LLHLW are selected
- Equilibrium dense
2 b fuel- It's shown that
L e o g equilibrium condition of a
=20 . S core in terms of reactivity
= = is reached fairly quickly
#| (5-8 years)

eactivity margin in
BREST with Mixed
- U-Pu nitride (MNIT)

#0 fuel. Special measures
allow stabilizing
reactivity for the whole
life cycle of Reactor Unit.
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Raw Material Stability of NTP- ARVE Iniermations Competitiveness Requirements AW Iniernational
Transfer to Closed NFC GEN‘W Forum of “Proryv” Project GEN,W Foum

All types of FR in CNFC allow changing the raw material base of Nuclear Energy The dec
from limited U-235 (0.7% of natural U) to practically unlimited U-238 (99.3%). FR e P
per 1 GW consumes 0.7 t of U per year, compared to 160 t of natural uranium for Frnmens == -l
WWER. Such raw material base opens prospects for large-scale use of NE for Unit power, MW(e)
solving problems of sustainable development. St :
Normal mode ratio p/ AW 03 /
‘ Energy potential of various types of raw material resources in Russia ‘ T rira D a0 ) s
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Possible Development Dynamics  GEX] JY lsiermational Further R&D Tasks of “Proryv” GEN niernational
: : ¥ Forum® : Iu ernational
of NE Structure in Russia - Project Forum-
A) Shaping of
Total Capacity ) perr?wargent 9 R&D of PDEC objects (until commissioning): R&D of IEC objects :
. rass —— =DCS, IM, MM, EM = Design project — justification of competifiveness of
- = o msn h A component NE * BREST: MCP tests, SG, coolant control tech, BFS,  CNFC with FR
e g . B)Full transfer to NTP mockup core items tests, RU equipment, materials = MNIT— experimental verification of 12% burnout and
i P : by 2100 with FR testing. is reprocessing
- domination = CNFC. = BN-1200 - finalizing R&D program
- = Development of FU equipment (ovens, presses, = BR-1200 — fulfillment of R&D program
Export of NPPs is distant manipulators). CNFC objects— fuifilment of R&D program
o foreseen at up to = RU processes R&D: reprocessing of SNF and RAW eneral systematic R&D:
treatment _
“ 100% level fro_m « MNIT fuel: . Norms and regulations
= internal capacity for = Development of fuel testing progran: justification of * Optimization of 2-component NE with CNFC and
. ~ WWER and 50-100% 6% bumout R 1o implement radioact et
* R . of o implement radicactive-equivalen
for FR, fuel, CNFC R&D on ODEC treatment of FM in CNFC
= Equilibrium Core F’hYS'C?‘ = Development of software codes for Reactor Unit,
= Operating reactor unit with lead coolant CNFC, Safety

= Optimizing pilot-industrial CNFC tech
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CONCLUSION GE[\]I International
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PRORYV Project provides the State Corporation "Rosatom" wn:h leadership in:
Construction of FR with inherent safety (deterministic exclusion of accidents requiring
evacuation of the population)

= Creation of dense MNIT fuel, optimal for Fast Reactors

= Final solution of the problem of SNF accumulation and radiation equivalent treatment of
radioactive waste

= Creation of the world's first pilot energy complex with FR and CNFC technologies
(PDEC)

The crisis of world nuclear power can be overcome by the creation between 2018-

2035 of the first industrial IEC (Industrial Energy Complex) based on Fast Reactors:
‘With BN-1200 reactor, if competitiveness with WWER will be confirmed by design
project

= With BR-1200, which is competitive with CCGT and RES

= Reduction of natural uranium consumption by 6 times and the growth rate of SNF
stocks with the introduction of FR

= Phased introduction of SNF reprocessing technologies when economic feasibility is
achieved (price of uranium raw materials and SNF storage)





