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a1 b1 C in Model

A-508 -5335 62291.3 16.44 Hot Leg

SS-316 -7400 81088.4 16.44 Surge Line

INC-690 -3973.7 48627.9 11.26 SG tube 

𝑅𝑜

𝑅𝑖

𝑃𝑖

𝑃𝑜



Ref. NUREG 2195
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Mitigation
Procedure

APR1400/OPR1000

1 Injection into SG

2 Depressurize RCS

3 Injection into RCS

4 Injection into CNT

5
Mitigate fission product 

release

6 Control CNT condition

7 Control CNT hydrogen

8 Control SFP condition 
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# Vari
able

Description Base   
Case

Variation 
Range

PDF Notes

1 Cd Discharge Coefficient 0.13 0.12-0.14 Uniform Expanded from
NUREG-2195 (CE type)

2 F Mixing fraction 0.75 0.6-0.9 Uniform

3 R Recirculation ratio 1.1 1.0-2.0 Uniform

4 ADV ADV open delay after 
SAMG entry condition

1800s 0-1800s Uniform Maximum delay: 1800s for 
conservative analyses.

5 A Creep rupture area of 
hot leg and surge line

1** 0.5~2.0 Uniform Guillotine break area of SG 
(2x Cross section of SGT) 
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# Parameters Explanation

1 SG_rup SG tube rupture time (earlier one between SGA and SGB)

2 dt_HLSL_SG Delay from SG tube rupture to hot leg or surge line rupture

Accident 
start

SG tube
rupture

Hot leg
rupture

Surge line
rupture

SG_rup dt_HLSL_SG
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Description

Uncertainty Methodology Non-parametric

Number of Code run 93 (1st order Wilk’s formula, One sided)

Sampling methods Monte-Carlo

Probability & confidence levels 95% probability, 95% confidence level

Sensitivity analyses Pearson, Spearman
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Events Time(s(hr))

SBO occurs. 

Rx trips and MFW/RCP stops.

AFW supply on

0

AFW depleted 28,800 (8.0)

SG A dryout 39,392 (10.9) 

SG B dryout 39,500 (11.0)

POSRV(PRZ) open first 41,731 (11.6)

Core uncover start 47,901 (13.3)

Core Exit Temp = 650oC

SAMG procedure starts
49,300 (13.7)

Gap release starts 49,606 (13.8)

ADV open by operator 51,100 (14.2)

Creep rupture of SG B tube 56,391 (15.7)

Creep rupture of SG A tube 56,393 (15.7)

Creep rupture of hot leg 56,501 (15.7)

Safety injection starts 58,813 (16.3)

Calculation termination 60,000 (16.7)



13



14

PCC=
𝐶𝑜𝑣(𝑋,𝑌)

𝜎𝑋𝜎𝑌

Variable SG_rup dt_HLSL_SG
Cd -0.012 0.061
f -0.297 0.662
r 0.460 -0.328

ADV -0.005 0.079
A -0.188 0.178



SCC=
𝐶𝑜𝑣(𝑟𝑎𝑛𝑘(𝑋),𝑟𝑎𝑛𝑘(𝑌))

𝜎𝑟𝑎𝑛𝑘(𝑋)𝜎𝑟𝑎𝑛𝑘(𝑌

Variable SG_rup dt_HLSL_SG
Cd -0.039 0.075
f -0.317 0.679
r 0.444 -0.417

ADV -0.017 0.097
A -0.215 0.189
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