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Advantages
. Enables low-pressure plant Transfers heat faster
Uses neutrons efficiently LWR ————
=~ ) ) g Sodium g 4 __FBR
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Heat transfer test Thermographic measurement
Neutrons produced in fission can be an on i nary Left: Water Sodium transfers heat faster
£i I db di £ P Right: Sodium than water.
efficiently used because sodium No need to pressurize it because .
moderates neutrons less than water does. .o boiling point of sodium is very Heat generated in a reactor core can be
efficiently removed.

Sodium is suitable for fast high (Lajb°“t 880° %) ik o g
spectrum reactor. se of sodium coolant enables us to adopt the compact,

high performance cooling system.

| Disadvantages (overcome by design)

Reacts with water and air Must be preheated to use
'Design measures
‘ /’must be taken to ‘
prevent chemical
reactlon because itis =ax
React:on w:th air  Reaction with water hlghly reactive. Soft solid state at

room temperature
Prevention and detection of leak is important.

Sodium
requires
preheat and
Liquid-state sodium heat retention.

can be used.
(melting point 98 °C)
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Safety Fundamental safety principles and
Goals common safety gozls for all Gen-1V
' systems
Safety A set of criteria reflecting GIF safety
—_— Design approach to achieve harmonized
e Criteria safety requirements of SFR system
. A set of guidelines on how to
Safety DESlgIl implement the design criteria and
Guidelines address SFR-specific safety topics
Country-speciﬂc Domestic regulations for design of
codes and reactor core, cooling system, and
other structures, systems, and

< 7 ANSERaardsE coroonents

» SDC (Phase I report, updated in 2018)
» SDG on Safety Approach and Design Conditions
» SDG on Key Structures, Systems and Components
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(Rev. 1)

The Safety Design Criterin Task Force (SDC-TF)

OF ihe Generation IV International Forum
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(https://www.gen-4.org/gif/jcms/c_93020/safety-design-criteria)
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Level 1: Normal Operation

Level 2: AOO

Prevention of Core
Damage

Mitigation of Core
Damage

‘ Level 5: Offsite Emergency Response
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(https://www.gen-4.org/gif/jcms/c_93020/safety-design-criteria)
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: SDG on Safety
Systems Safety features Focal points SDC Approach
irE T S 1. Fuel design to wlthstan_d hlgh tem.p.erature, high inner v
of core fuels pressure, and high radiation conditions
2. Core design to keep the core coolability v v
Reactor Core systems 3. Active reactor shutdown v v
y 4. Reactor shutdown using inherent reactivity feedback and
. . - . v v
Reactivity control passive reactivity reduction
5. Prevention of significant energy release during a core
: . v v
damage accident, In-Vessel Retention
Integrity maintenance of 6. Component design to withstand high temperature and v
components low pressure conditions
. 7. Cover gas and its boundary v
Primary coolant system
8. Measures to keep the reactor level v v
Coolant systems - - - -
Measures against chemical |9. Measures against sodium leakage v
reactions of sodium 10. Measures against sodium-water reaction v
Decay heat removal 11. Application of natural circulation of sodium v v
Y 12. Reliability maintenance (diversity and redundancy) v v
. s EHE el 13. Formation of containment boundary and loads on it v
Containment systems load factors
Containment boundary 14. Containment function of secondary coolant system v






