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Study on Time Delay between Loss of Offsite Power and Turbine Trip in Safety Analysis
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Abstract

The issue of time delay between turbine trip and loss of offsite power (LOOP) had
been discussed since the Construction Permit (CP) of YGN 3&4. In order to resolve this
issue in YGN 5&6, a long-term study on the no time delay between turbine trip and
LOOP was carried out as one of the administrative action items for the CP of YGN 5&6.
Assuming no time delay, the analysis results did not meet acceptance criteria in safety
analysis. In order to resolve this problem, eleven (11) improvements in safety analysis
were proposed. Applying the 11 improvements the safety analysis results showed that
the safety analysis criteria were met even without time delay. Additionally the analysis
of the grid stability and turbine coastdown test were carried out to demonstrate that
electricity could be supplied to reactor coolant pumps (RCPs) for three seconds after
turbine trip. The results showed that RCPs could run for at least 3 seconds after turbine
trip. Therefore, it is reasonable that three-second delay between turbine trip and LOOP
are assumed in Korean Standard Nuclear Power Plant safety analysis.
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3.1 (Baseline Analysis)
15
1 10
6
1.
15.1.2 Increasein FW Flow DNBR >1.3 1.1820
15.1.4 |0SGADV DNBR >1.3 1.1079
1515 MSLB EAB Dose < 3,000 mSv 2,310 mSv
1528 FWLB EAB Dose < 300 mSv 599 mSv
15.3.3 Single RCP Locked Rotor EAB Dose < 300 mSv 1,180 mSv
15.4.1 CEAW at Low Power DNBR >1.3 3.0375
15.4.2 CEAW at Power DNBR >1.3 1.3164
15.4.3 Single CEAW ROPM <116% 124%
15.4.8 CEA Ejection EAB Dose <750 mSv 337 mSv
No fuel fail
GIS< 300 mSv N/A*
15.6.3 SGTR EAB Dose PIS<3,000 mSv
Fuel fail
< 3,000 MSv 4,660 mSv
*
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15.1.2 Increasein FW Flow DNBR >1.3 1.3508
15.1.4 10SGADV DNBR >1.3 1.3321
15.2.8 FWLB EAB Dose < 300 mSv 90.5 mSv
15.3.3 Single RCP Locked Rotor EAB Dose < 300 mSv 47.9 mSv
15.4.3 Single CEAW EAB Dose < 300 mSv 15.2 mSv
GIS< 300 mSv GIS: 20.9 mSv
1563 SGTR EABDo®e | bisc3000msy | PIS: 95.8 msv
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4.2 (51

5
. (Power Ascension
Test, PAT) ( 15%)
TDAS, Mark-V

(PMS) SOE(Sequence of Events)

1) (Turbine Coastdown Test)

(Power Ascension Test, PAT)

15%
° Switchyard Primary Circuit Break
° 3
° 58.5Hz ( 97.5%)
5 0.5 6%
PMS SOE
7.2
5.
TDAS Mark- V PMS SOE
RCP () 7.26 7.688 7.213
75 ~ 78 MW 38 MW
97.5%
97.5%
(1.22 )
97.5% 6.05



TDAS 6.04
2)
7% 100% 6
97.5%
6 97.5% 3
3
6.
97.5% Speed (sec.)
(1,096MW ) 3.5% (38MW) 7% (76MW)
7.1%" 6.05 3.55
15% 7.23 4.25
30% 9.51 5.65
50% 12.60 7.55
80% 17.15 10.45
100% 20 11.85
* 15%
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Turbine Coastdown Test
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