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Abstract

In case of the loss of Residual Heat Removal System (RHR) event during mid-loop operation, one of the
mitigation actions to prevent core uncovery is gravity makeup to the RCS. This study includes the mitigation
actions for gravity makeup to the RCS for 3-loop nuclear power plant, minimum gravity makeup flow for
prevention of core boiling and core uncovery and possible pass of gravity make up. Also, the evaluation of
minimum gravity makeup to prevent core boiling and core uncovery was performed using the
RELAPS5/MOD3.2.2beta code. The results of this study show that the minimum flow to prevent core
uncovery in case of cold leg injection (about 20m*hr) is too small to recover the core water level. So, our
conclusion is that the minimum flow to prevent core boiling (about 170m?hr) is enough to recover core

water level.
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(kg/s/ m*/hr)
()
444 (40 )* | 2667 (80 )* | 4889 (120 )* t
2 36.89/132.82 48.22/173.58 69.51/250.22 592/21.31
3 31.60/113.78 41.30/148.69 59.54/214.34 5.07/18.25
4 28.24/ 101.66 36.90/ 132.86 53.20/191.51 453/16.31
5 25.70/92.52 33.59/120.92 48.42/174.31 4.12/14.84
6 23.72/85.39 31.00/ 111.60 44.69 / 160.87 3.81/13.70
7 22.28/80.19 29.11/104.80 41.96/ 151.07 357/12.87
8 20.83/75.00 27.23/98.01 39.25/141.28 3.34/12.03
9 19.82/71.36 25.90/93.26 37.34/134.43 3.18/11.45
10 18.81/67.72 24.58 / 88.50 35.44/ 12757 3.02/10.86
11 18.18/ 65.46 23.77/ 85.56 34.26/123.33 2.92/10.50
12 17.56/63.21 22.95/82.61 33.08/119.08 2.82/10.14
13 16.93/60.96 22.13/ 79.67 31.90/114.84 2.72/9.78
15 16.31/58.70 21.31/76.72 30.72/110.59 2.62/9.42
17 15.68/ 56.45 20.49/73.78 29.54/106.35 2.52/9.06
20 14.89/ 53.62 19.46/ 70.07 28.06/101.01 2.39/8.60
25 13.73/49.42 17.94/ 64.59 25.86/93.11 2.20/7.93
30 12.34/ 44.42 16.12/58.05 23.24 / 83.68 1.98/7.13
* ) RWST
t)
2.
component (m)
PTRO0O1BA (RWST) - RIS010VB - RISO75VB FAI
1 - RISO76VP - RIS001PO (LHSI Pump) - RIS057VP 1508
- RISO59VP - RIS0O61IVPFAlI - RISO71VP '
- RIS008DI - RISO72VP - RCP122VP - ColdLegl
PTROO1BA (RWST) - RIS010VB - RISO75VB FAI
5 - RISO76VP - RIS001PO (LHSI Pump) - RISO57VP 98.4
- RISO59VP - RIS063VPFAI - RIS003DI ’
- RIS069VP - RCP320VP - HotLeg?2
PTROO1BA (RWST) - RIS050VB - RISO13VPFAI
. . RISOI7VP _ RCVO37VP _ RCV002PO (HHSI Pump) 2005
- RCVO040VP - RCV043VP - RISO20VPFAI - RIS026VP '
- RISO37VP - RIS040VP - RCP122VP - ColdLegl
PTROO1BA (RWST) - RIS010VB - RIS012VPFAI
4 - RISO11VP - RCVO036VP - RCV001PO (HHSI Pump) 1720
- RCVO039VP - RCV042VP - RIS021VPFAI '
- RIS043VP - RISO46VP - RCP120VP - HotlLegl




RWST RWST
) (Hour)
1 2
100.0 8.30 14.33 13.57
97.0 7.83 13.85 1311
94.3 7.40 13.39 12.68
90.0 6.73 12.65 11.99
80.0 5.16 10.76 10.22
70.0 3.59 8.55 8.15
60.0 2.02 5.77 5.55
50.0 0.45 1.36 143
4.
Parameter Value
PZR manway diameter 0.4064 m (16" 1.D.)

SG manway diameter

0.4064 m (16" 1.D.)

Cold leg break area

0.003832 m? (1% of the cold leg cross
sectional area)

Decay heat 11.189425 MWt (0.4032% of the nominal
core power, 2775 MWt)
RCS pressure 1 bar.a (= 0.101325 MPa)

RCS hot leg temperature

5722  (=330.37K)

RCS cold leg temperature

3121  (=304.36K)

RCS liquid level

Centerline of the hot leg

RCS boron concentration

1.3733 Wt% (= 2400 ppm)

Secondary pressure

1 bar.a (= 0.101325 MPa)

Secondary temperature

4889  (=322.04K)

Containment pressure

1 bar.a (= 0.101325 MPa)

RWST temperature

4889  (=322.04K)

RWST boron concentration

1.3733 Wt% (= 2400 ppm)
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