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Investigation of the Effect of Reactor Shutdown and
Pressurizer Safety Valve on SMART ATWS
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Abstract

In the SMART ATWS condition, the effects of the reactor shutdown by a diverse
protection system and pressurizer safety valves (PS5Vs) on the system have been
analyzed with the TASS/SMR code. The loss of feedwater (LOFW), single control rod
assembly withdrawal and control rod assembly bank withdrawal, which induce the
increase in the primary system pressure, have been considered as the initiating event in
the analyses. According to the analysis result related to the LOFW as the initiating
event of the ATWS, the primary pressure has been maintained within the acceptance
criteria if the reactor can be established or 2 of 3 PSVs can be operable. In the single
control rod assembly withdrawal event, the primary pressure can be maintained within
the acceptance criteria regardless of the establishment of the reactor trip, the operability
of the PSVs and reactivity withdrawal rate. However, in the control rod assembly bank
withdrawal event, whether the acceptance criteria is satisfied or not is considerably
affected by the establishment of the reactor trip, the operability of the PSVs and
reactivity withdrawal rate.
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Case # Reactor Trip PSV Ll 587
Case 1 @) 3 Most FTC & Least MDC ul-£
Case 2 0 0 Most FTC & Least MDC bl
Case 3 x 3 Most FTC & Least MDC i
Case 4 x 3 Most FTC & Most MDC bl
Case 5 X 2 Most FTC & Least MDC ul-£
Case 6 x x Most FTC & Least MDC EqkE

¥ 4. daAA o) AT N ZALAA el F Cases
Case | Reactor Trip | PSV S E Q&S Eles 7=

Case 1 O O 1018 pcm in 2 sec Least FTC & Least MDC ul-£

Case 2 O O 1018 pcm in 20 sec Least FTC & Least MDC ul-£

Case 3 O X 1018 pcm in 2 sec Least FTC & Least MDC ul-£

Case 4 O X 1018 pcm in 20 sec Least FTC & Least MDC ul-£

Case 5 X O 1018 pcm in 2 sec Least FTC & Least MDC ul-£

Case 6 X O 1018 pcm in 10 sec Least FTC & Least MDC ul-£

Case 7 X O 1018 pcm in 20 sec Least FTC & Least MDC ul-£

Case 8 X X 1018 pcm in 2 sec Least FTC & Least MDC ul-£

3 5 Aol e A FA T JAEAIA] 12 ¥l Cases
Case | Reactor Trip | PSV S E Q&S El SRS

Case 1 o O | 3758 pcm in 25.6 sec | Least FTC & Least MDC =

Case 2 O O 3758 pem in 22.0 sec Least FTC & Least MDC =

Case 3 o O | 3758 pcm in 19.0 sec | Least FTC & Least MDC =

Case 4 o O | 3758 pcm in 18.0 sec | Least FTC & Least MDC Lok

Case 5 O X 3758 pem in 25.6 sec Least FTC & Least MDC =

Case 6 x O | 3758 pcm in 25.6 sec | Least FTC & Least MDC Lok

Case 7 x O | 3758 pem in 25.6 sec | Least FTC & Most MDC =

Case 8 x x | 3758 pem in 25.6 sec | Least FTC & Least MDC Lok

Case 9 x x 3758 pem in 25.6 sec | Least FTC & Most MDC Lok
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Nodalization of TASS/SMR for SMART
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b Pressure at Core Node
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