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ABSTRACT

NSSS (Nuclear Steam Supply System) and BOP (Balance of Plant) design works for PGSFR (Prototype Gen-IV
Sodium Fast Reactor) have been conducted in Korea. NSSS major components, e.g. reactor vessel, steam generator
and secondary sodium main pipes, are designed according to the rule of ASME boiler and pressure vessel code
division 5, in which DBA (Design by Analysis) methods are used in the stress assessments. However, there is
little discussions about detail rules for BOP piping design. In this paper, the detail methodologies of BOP piping
stress assessment are discussed including safety systems and non-safety system pipings. It is confirmed that KEPIC
MGE(ASME B31.1) and ASME BPV code division 5 HCB-3600 can be used in stress assessments of non-safety
pipes and class B pipes, respectively. However, class A pipe design according to ASME BPV code division 5
HBB-3200 has many difficulties applying to PGSFR BOP design. Finally, future development plan for class A
pipe stress assessment method is proposed in this paper.

Key Words : Sodium fast reactor (A&F114-2), BOP piping (BOP B|3), Stress assessment (-5-2%37}), Design by
analysis (34753 A))
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Table 1. PGSFR system design characteristics

NSSS designer KAERI
Reactor type Sodium-cooled Reactor
Thermal capacity 150 Mwe
Coolant Sodium
Primary Circulation Pool
System Pressure ~1 bar
System Temperature 390~545°C
Fuel Material U-Zr, U-TRU-Zr
Fuel Cycle ~10 Months

Emergency safety systems

Passive and Active

Residual heat removal
systems

Passive and Active

Design Life

60 years

New and Distinguishing
Features

Metallic fuel,
Pool type reactor,
RHRS feature which

accommodate SBO

Primary inert gas
process system

Primary sodium
purification system

Fig. 1 BOP systems of PGSFR (Draft)
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