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Sodium cooled Fast Reactor development Agency
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[ JWR [ JLWR+FR [ | FR 3 Ref:OECD/NEA Report (2006)

Total Generation Cost

Fuel Cycle Cost . . Uranium Consumption

HLW Volume Size of the HLW
(+ Spent Fuel) Repository
Che HE 2T HE
Decay Heat © TRU Loss
(after 200 y)

Artiv
(after 200 y)
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lechnical Difficulties to Realize Candidate FHs

-ngh Chrumlum Steel
..; G

-Material Corrosion
-Nitride Fuel
__ -Mitigation of CDAs
il D, N

Integrated Components (Pump / IHX)
-Mitigation of CDAs

\%-’%%&

-High Chromium Steel
-ASI& R

-3D Seismic Isolation
-Passive Safety Devises

-TiN Coated Nitride
Fuel Particles
-Fuel Assemblies

-3D Seismic Isolation
-High Temperature-

| _m Resistant Materials h X "696‘
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BN-600 2% 01

" With scrams © With power reduction

Average value: 3.76 events/year

M Average value: 0.60 events'year
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Develop-
ment of
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Eq. Diameter = 158 cm

Eq. Diameter = 253 ci

O Inner core F.A.
O Outer core F.A.

‘ Primary control rod

52

60

6

‘Secondary controlrod 3

90

102

313

Parameter

Core Power (MWI)

Inlet/outlet Temp. (°C)

Cycle length(EFPD)

Number of batch

Number of fuel assemblies

Enrichment of U (wt.%)

Heavy metal inventory (ton)

Average discharge burnup (MWd/kg)

Peak discharge burnup (MWd/kg)

Fast neutron flux (E > 1.0 MeV, #/cm?-sec)

Fast neutron fluence (E > 1.0 MeV, X102 n/cm?)
Average/Peak linear power density (W/cm)
Average/Peak volumetric power density (W/cm?®)
Peak cladding temperature (C), 20
Bundle/Core pressure drop (MPa)

Maximum flow rate kg/sec

392.2
390/545
290
4/5 (IC/0C)
52/60 (IC/OC)
19.2
7.33
66.1
104.7
1.44
2.88
159.7/323.7
213.4/432.5
629
0.306/0.423
235
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Double Rotating Plug, Fuel Transfer 2 PDHRS +2 ADHRS, Cold Pool DHX,
Port. EVTM or IBC DC Conduction Pump for ADHRS

Active DHRS has more than 50% of
passive decay heat removal capability

RV & GV (20cm gap), RV (H: 15.4m, D:
8.7m), Forged Solid Head Pool type, 4 IHX, 2 Mechanical Pump,

Redan (Peanut type )

¥

6 Primary CRs, 3 Secondary CRs

2 Loops, 2 SGs(single wall tube), 2

Passive shutdown feature was
- & EM Pumps, SWRPRS

implemented to secondary CRs

U-Zr Fuel, 112 FAs, ~90cm Height, SG Leak Detection System, Sodium Auxiliary System for PHTS / IHTS /
~290EFPD (Eq. core) DHRS, Primary / Intermediate Cover Gas Purification System

wey 2EVATAZAWARE 5,

e Reactor and auxiliary building house NSSS and associated equipment
@® Complies with the design criteria
for reduction of Internal and

external hazards

Reactor Building

Seismic isolation design

Common base mat

°
® Wraps around reactor building
°
®

Separation

K Auxiliary Building
- Sodium and non-sodium area -

- Radiation and non-radiation area m

® Divisional separation for 2 S/IG

@ Quadrant separation of DHRS (two passive and two active trains)

® Sufficient space for equipment Installation, replacement, and maintenance
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“»Large margin to boiling temperature with sodium coolant
-EF 2% 540 oC, AEH|S 883 oC

“*Pool design provides thermal inertia

*»Low stored Doppler reactivity due to high thermal conductivity

(hence, low temperature) of metal fuel
- SFR AT=~150 oC , PWR AT =900 oC
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Landmark Test of EBR-II (1986)

Loss-of-Flow without Scram Test in EBR-I]

1500 Loss-of-Heat-Sink without Scram Test
PREDICTION
e L ] MEASURED DATA
850
L] L PREDICTIONS
:;_i 200 A ®  MEASURED DATA
E 1200
=
B 1100 w
: .
s 1000 = §
e % 750
L . o o — & [} 'y
L ] 700 —
REACTOR INLET
$00 T T T T T
-100 0 100 200 300 400 500 850 -4
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500 0 500 1000 1500 2000 2500
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SBO without Decay Heat Removal

PGSFR STEADY-STATE
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OK 660
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