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Abstract - The leading countries in nuclear technology development are concentrating their efforts on the
development of Sodium-cooled Fast Reactor, which is one of the Generation-IV nuclear reactor systems
characterized by a sustainability, an enhanced safety, proliferation resistance, and improved economics.
Especially, the Republic of Korea is developing a Sodium-cooled Fast Reactor equipped with metallic-fuel. This
type of fast reactor has superior inherent safety and passive safety characteristics. Further, sodium-cooled fast
reactors enable the reuse of spent fuel and the closing of fuel cycle, thus, it increases the sustainability of nuclear

energy. Many countries are planning the deployment of sodium-cooled fast reactors before 2050 in their energy
mix.
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Table 2. SFR ALl oA &

kel AR B z7] AR
Normal . .
) NO Startup/Hot standby/Power operation/Shutdown/Refueling
Operation
Single control rod withdrawal
Power -
. Single control rod drop
Transient Inadvertent acceleration/reduction of one primary pump speed
LOF Coastdown of one primary pump
Coastdown of all primary pump
AOO Loss of feedwater on all SGs
LOHS Loss of offsite power (<2hr) and turbine trip
Inadvertent acceleration/reduction of one primary pump speed
Local Faults | Fuel pin failures under normal and design basis fault condition
SG Small tube leak
Power Single control rod withdrawal at maximum speed
Transient Inadvertent opening of the steam bypass or steam line break
LOF Sudden seizure of one primary pump
Loss of offsite power (2hr<t<72hr)
Inadvertent actuation of the SWRPRS
LOHS - - -
Feedwater line break in one feedwater train
SG large tube leak
DBA Primary sodium leak in auxiliary system
Class 1 Boundary Leak in piping line 'from PHTS pump to core
Small secondary sodium leak
Leak Leakage of the cover gas circuit (air ingress)
Leakage through upper closure penetration seals
Overpower element(enrichment error)
Fuel loading error(FA loading in improper position)
Local Fault Design basis subassembly partial flow blockage
(less than 6-subchannel blockage)
Power SSE-induced reactivity insertion and pump trip
Transient (Single rod withdrawal with rod stop failure)
LOF DEG break in piping line from PHTS pump to core
DBA Loss of offsite power and Emergency diesel generator (more than 72 hr)
Class 2 Boundary Reactor vessel leak into the guard vessel
Leak
Local Fault | In-service external blockage
LOHS Large leak due to spontaneous ruptures of several tubes
Power . .
) Unprotected single rod withdrawal at power(ATWS)
Transient
Unprotected loss of power to all PHTS pumps
LOF Unprotected spurious one PHTS pump trip
Simultaneous seizure of all PHTS pumps
DEC Unprotected spurious one IHTS pump trip
LOHS Unprotected turbine trip
Unprotected loss of power to all IHTS pump trip
Unprotected loss of normal FW due to pump failure
SA LOHS Total loss of decay heat removal
SA TIB Total instantaneous inlet blockage

Journal of Energy Engineering, Vol. 23, No. 4 (2014)
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Table 3. SFR 3-& 7|5 o

Event Fuel/Clad PHTS Contai ;
Category Qualitative Criteria CDF Qualitative Criteria Temperature (DC) ontammen
No reduction of plant ASME Level B Maintain design
AOO o < 0.05 . ) . < 650
life time No corrective action required leakage rate*
A small fraction of fuel ASME Level C Maintain design
DBALI i ) < 0.05 < 675
pin failures Inspected leakage rate*
) ASME Level D Maintain design
DBA2 Pin coolable geometry | < 0.1 . < 730
Repair leakage rate*
Core coolability with ASME Level C Maintain design
DEC . . - < 730
in-vessel retention Vessel cannot be reused leakage rate*

* The reference pressure and temperature will be determined later.
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