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Main Characteristics of the GEX qu ermational Main Characteristics of The GENi\v“““‘L“'J'“'
BN- 600 Power Unit (1/2) Forum* BN-600 Power Unit (2/2) O Forum®
i TS Centrifugal, one stage
600 Raotating speed, rpm 250-970
3 (primary and secondary circuits - sodium, 3 circuit - steam-water) Once-through, section & modular, 8 sactions (3x8=24 modules)
30 (extended to 40) Inlet/outlet sodium temperature, °C 518/328
Inlet/outlet water/steam temperature, °C 241/507
Pool-type Life steam pressure, MPa
¢ the bottom (Centrifugal, one stage
Cold sockam Rotating speed, rpm 250-750
Standa rd
2% P Mw 210
25000 WS,
Uranium dioxide paliets Primary and sacondary circuits Normal oparation system. Bypass with AHX on loop Ng5 of secondary circuit
111 Third circuit Steam generator-deaerator, emergency feedwater pumps
2058 2 rotating plugs, vertical refueling mechanism
1030 Elevators with guide ramp
Shell-and-tube design, secondary sodium flowing on the tube side In-vessel storage, sodium and water pools

Steam-gas-water
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Load Factor of Beloyarsk NPP Inie " Beloyarsk NPP 34 Power Unit =
3rd Power Unit with BN-600 Reactor GENI" e with BN-600 Reactor (1/4) GEFSW
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Beloyarsk NPP 31 Power Unit

GEN' International Characteristics of Intercircuit Leaks GEN' Intemational
1 Farn - . .
with BN-600 Reactor (3/4) _*W Forum in BN-600 Power Unit SG Modules Forum~
The main characteristes of farge sodlum <3l 2t B1v6%0  Neoflak
Emlﬂ_ﬁ " Camir ey Py
occurred at the early stage of "
the BN-600 reactor operation
130180 Sodium reception system  loni were mostly small leaks Module
oest e sest oy * In 21 leaks the amount of Date of leak 240680 04.07.80 24.08.80 08.09.80 201080 09.0681 19.01.82 2207.83 061184 101184 24.02.85 240191
Ronimation telosine. sodium leaked didn’t 01- 0.0062-
p— S r— ke exceed 10 L {from 0.1 to Leak rate, g/s 0026 (U 00915 0203 oO¥ 140 250 5 03 0.02 014 a6
311280 56 drainage ine Elactric heating Manufacture defects 600 kg 101). e
| e Sectric heating, w0k * In6 other leaks the amount of escaped into @ we 7 o018 om 4 203 27 18 075 013 83
purification systam N pipaine sodium leaked was 30, 50, 2 circuit, kg
Orainaga lina of ' ’ 300, 600, 650 and 1000 L. £V — Evaporator, SH - Superheater, RH — Reheater

06.05.54 Personnel “"“‘"fl::::.":‘:': ore 850 ke bothan =) ‘
= . “dm\r' — PTIT T = o *® Evaluating all the deviations from normal operating mode that took place during the BN-600

e experience in sodium leaks outside and inter-circuit leaks in 56 was gained at the operation, including those connected with sodium leaks, it should be emphasized that none of them
early stage of the BN-600 operation (when the personnel mastered the SFR technology, % S 3 SRR v
tested and optimized the design solutions, adjusted operation modes, detected defects resulted in any radiation impact on the population and environment. By the off-site impact criteria,

in manufacture of equipment.) all of them are below the International Nuclear Event Scale, and, therefore, are insignificant.
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Key Results of BN-600 AWVl niemational  Key Results of BN-600 T T ——
Power Unit Operation (1/2) GEIEIJ F]LEI'LLEI\}FH ! Power Unit Operation (2/2) GE':rl Lrermation

Forum
. Durmg the operation of the BN-600 power unit, the fo||Dng gca\s were = During the entire period of its operation (as of the end of 2017, 265 707 hours in critical state),
achieved: BN-600 produced more than 147.4 billion kWh of electrical energy, making a notable contribution

into the Urals power supply as one of the most cost-effective and eco-friendly power units:
* Amount of gaseous radioactive products emission to the atmosphere, as a rule, does not

Long-term endurance tests of large-size equipment operating in sodium.

* Mastering the sodium technology on an industrial scale. exceed 1% of the acceptable level.
+ Development and optimization of operating modes * Amount of solid and liquid radioactive waste is also minimal, not exceeding 50 m* per year.
. X ‘ . . . * Personnel radiation exposure is lower than the average level existing in the nuclear industry.
: Maste.rmg the technology of replacement and repa\r-cf snd\un:1 equipment including = One of the most important results obtained during the BN-600 operation is the fact that the
the D.”malr\’ c(;mponents (pumps, steam generators, intermediate heat exchangers, design parameters for sodium large-scale equipment operation period and life time have been
rotating plugs).

achieved and even exceeded.

Reaching the acceptable level of fuel burnup. = During the period of industrial operation the BN-600 reactor demonstrated high safety and

reliability characteristics and thus solved its task which was to industrially justify the reliability and
safety of the SFR technology and, specifically, the technology of sedium coclant.
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Principal Stages of BN-800 GEN]\ innaticrol Principal Stages of BN-800 GENT IaSirationel
Construction and Commissioning (1/3)~" "\ _## Forum® Construction and Commissioning(3/3) ¥ Forum*

Power unit No. 4 with BN-800 reactor, 2014

Power unit N

= The BN-800 reactor design is to a significant extent a logical development of the BN-600 T s
reactor and contains its main design, scientific and engineering solutions. Nevertheless, '
the BN-800 design has a number of conceptually new things that differ it from the BN-600
reactor.

*® The principal differences are the following:

* A passive emergency shut-down system with hydraulically suspended rods; /A iy .

* A special sodium cavity over the core to reduce sodium void reactivity effect; The view of the reactor pit under construction  Mounting of the reacts

* A core catcher in the low part of the reactor vessel to collect and retain core debris under the
conditions of heavy accidents;

* A decay heat removal system dissipating heat outside through air heat exchangers connected to the
secondary circuit at the SG by-pass;

* One turbine generator for all the three heat-removal loops;

* In SG sections a reheater module is eliminated (now it is steam reheating), so each SG section
comprises an evaporator module and a primary superheater module.

ith BN-800 reactor, 2008.
» ==

essel bottoms

The view of power unit No. 4 with BN-800 during the daytime and at night
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CONCLUSION GE[\VJ/I V] Inicmational

Forum-~

® The overview of the experience in operation of power units with
BN-600 and BN-800 reactors and, particularly, the results of
successful and stable operation of the third power unit at the
Beloyask NPP, presented in these slides, makes it possible to draw a
conclusion about the industrial development of SFR technology and,
in particular, sodium technology.

® The experience gained in the course of BN-600 operation formed
the basis for designing high-power sodium fast reactor BN-1200.






