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The Evaluation of the Relieving Capacity
for Overpressure Protection System of SMART
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Abstract

In this paper, the relieving capacity for overpressure protection system of SMART
was analyzed. The related requirements of 10 CFR 50.55a (c) (1), ASME Code, Sec.
III, NB-7000, NUREG-0800 were applied to the analysis. After the present analysis, it
was evaluated that the RCS peaking pressure is about 18.2 MPa, 107% of system
design pressure, and that it has 3% margin against the design requirement. Also,
after the additional analysis, it was evaluated that the open dead/stroke time of
POSRV has just a little effect on the peak pressure of PZR EC and MCP discharge.
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ADV Atmosphere Dump Valve (tf7]g = B)
ASME American Society of Mechanical Engineers (V]=7] 7 %}3])



APR-1400  Advanced Power Reactor 1400 (‘iL-F9A}F)

Aux. FW Auxiliary Feedwater (X 2w <)

CFR Code of Federal Regulations (7] 3Hf4] 2.74)

DBE Design Basis Event (7] 7]5A}aL)

PZR EC PZR End Cavity (7}}47] %4 3%§)

MCP Main Coolant Pump (57} A8 )

MSIV Main Steam Isolation Valve (F%7]Z2|¥ 1)

MSSV Main Steam Safety Valve (F%7]¢tdwH)

POSRV Pilot Operated Safety Relief Valve (3} gl -5t Ew )
PRHRS Passive Residual Heat Removal System (3% %<& A 7 A %)
RG Regulatory Guide (7]=r &= A4 2] %)

SMART System-Integrated Modular Advanced Reactor(’ i+ A})
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o 10 CFR 50.55a Codes and standards
(¢) Reactor coolant pressure boundary. (1) Components which are part of the
reactor coolant pressure boundary must meet the requirements for Class 1

components in Section III of the ASME Boiler and Pressure Vessel Code.
o ASME Code, Sec. III, NB-7000, Overpressure protection[Z]

- NB-7110, Scope
a) A system shall be protected from the consequences arising from the
application of conditions of pressure and coincident temperature that would
cause either the design pressure or the Service Limits specified in the
Design Specification to be exceeded.
b) Pressure relief devices are required when the operating conditions considered
in the Overpressure protection Report would cause the Service Limits

specified in the Design Specification to be exceed.

- NB-7120, Integrated overpressure protection
Overpressure protection of the components shall be provided by any of the
following as an integrated overpressure protection;
a) the use of pressure relief devices and associated pressure sensing elements;
b) the use of the reactor shutdown system;
c) a design without pressure relief devices that does not exceed the Service

Limits specified in the Design Specifications.

- NB-7311, Relieving capacity of pressure relief devices



b) The total relieving capacity shall be sufficient to prevent a rise in pressure of
more than 10% above the Design Pressure of any component within the
pressure-retaining boundary of the protected system under any expected
system pressure transient conditions as summarizes in the Overpressure

Protection Report.
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Table 1. RCS Design Parameter
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Figure 1. SMART RCS Schematic Diagram
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Figure 2. SMART MMS Model
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Figure 3. Gas Cylinder and PZR EC
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Pressure vs. POSRV Capacity
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Figure 4. PZR EC and RCS Peaking Pressure (for Base Case)
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Figure 5. Relieving Flow Rate (for Base Case)
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