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A Sensitivity Analysis on the Idealized Coastdown Characteristics of

the Main Circulation Pump for SMART Integral Reactor Design
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Abstract

An analysis on the effects of coastdown characteristics of the main circulation pump (MCP) on reactor
safety was carried out for SMART basic design. The MCPs are of canned motor type and have small
inertia. In accidents where power to MCP is lost due to loss of power or reactor trip, the rapid coastdown
characteristics of MCPs have a significant impact on the safety. In this study, a sensitivity analysis was
carried out for the case of reactor trip with instantaneous loss of AC power to the MCPs for full power
operating condition. The analysis was carried out using the Digital Analysis Method (DAM) which is
currently being developed. In the DAM, TASS/SMR system code and MATRA sub-channel analysis code is
used for DNBR (Departure from Nucleate Boiling Ratio) calculation. KAERI developed SR-1 correlation
was applied as the CHF correlation in the DNBR calculation. ROPM (Required Over-Power Margin) of

18% was applied. Idealized MCP coastdown characteristics is suggested from the results.
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Time (sec) Event Comment

0.0 Reactor Trip Signal Generation Initiating Event

MCP Coastdown begins

0.0 Turbine Valve Close Complete in 0.3 sec

Main Feedwater/Steam Isolation Complete in 10 sec (10%/sec reduction)

0.5 CEA Drop Begins 0.5 sec coil holding delay (8 second full insertion)
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Case Initial Pump Speed 1% Pump Speed Reduction 2" Pump Speed Reduction
1 100% @ 0.0 sec 0% @ 5.0 sec -
2 100% @ 0.0 sec 10% @ 4.5 sec 0% @ 15 sec
3 100% @ 0.0 sec 20% @ 4.0 sec 0% @ 15 sec
4 100% @ 0.0 sec 30% @ 3.5 sec 0% @ 15 sec
s 5 100% @ 0.0 sec 40% @ 3.0 sec 0% @ 15 sec
rou
L P 6 100% @ 0.0 sec 50% @ 2.5 sec 0% @ 15 sec
7 100% @ 0.0 sec 60% @ 2.0 sec 0% @ 15 sec
8 100% @ 0.0 sec 70% @ 1.5 sec 0% @ 15 sec
9 100% @ 0.0 sec 80% @ 1.0 sec 0% @ 15 sec
10 100% @ 0.0 sec 90% @ 0.5 sec 0% @ 15 sec
1 100% @ 0.0 sec 100% @ 0.0 sec 0% @ 15 sec
* 100% @ 0.0 sec 50% @ 2.5 sec 0% @ 15 sec
12 100% @ 0.0 sec 60% @ 2.5 sec 0% @ 15 sec
Group | 13 100% @ 0.0 sec 70% @ 2.5 sec 0% @ 15 sec
2 14 100% @ 0.0 sec 80% @ 2.5 sec 0% @ 15 sec
15 100% @ 0.0 sec 90% @ 2.5 sec 0% @ 15 sec
16 100% @ 0.0 sec 100% @ 2.5 sec 0% @ 15 sec
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1 4 1.317 5 1.385 6 1.456*
7 1.494 8 1.551 9 1.618
10 1.664 11 1.709




12 1.519 13 1.608 14 1.682
15 1.764 16 1.840
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Az | =) | serigd | wases Mcp

Case =8 %) | 2=%(C) (Mpa) (% nom)

1 100 270 15.0 100 "

2 102 265 14.75 103 il

3 102 265 1475 97 PZR . NIl
4 102 265 15.25 103 )
5 102 265 15.25 97

6 102 275 14.75 103

7 102 275 14.75 97 1

8 102 275 15.25 103 SG —{

9 102 275 15.25 97

10 98 265 14.75 103

11 98 265 14.75 97 N

12 9% 265 15.25 103 CORE—o_ __LL | !

13 98 265 15.25 97 N =
14 98 275 14.75 103 N AN N
15 98 275 14.75 97

16 98 275 15.25 103

17 98 275 15.25 97
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Analysis Trip Setpoint
Actual Trip Setpoint LCO : Limiting Condition for Operation

LSSS: Limiting Safety System Settings
ROPM : Required Over-Power Margin DNBR 74}
SL : Safety Limit

- DNBR, LPD(Linear Power Density)
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