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Figure A 1: Hydrogen mass in containment for 2" Seal LOCA cases with 100%, 75% and 50% PARS efficiency
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Figure A 2. Hydrogen mass in containment for cases c1_1e and c3_4
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Hydrogen in containment and containment pressure for case ¢1_1
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Figure A 4: Hydrogen in containment, cases ¢3_8 and c3_13
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Figure A 5: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1, containment node 1)
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Figure A 6: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1, containment node 3)
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Figure A 7: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1, containment node 5)
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Figure A 8: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1, containment node 8)
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Figure A 9: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1, containment node 10)
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Figure A 10: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1, containment node 23)
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Figure A 11: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case ¢1_1a, containment node 1)
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Figure A 12: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1a, containment node 5)
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Figure A 13: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1a, containment node 10)
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Figure A 14: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1a, containment node 23)
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Figure A 15: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1aa, containment node 1)
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Figure A 16: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated

hydrogen concentration limit for flame acceleration (case c1_1aa, containment node 5)
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Figure A 17: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1aa, containment node 10)
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Figure A 18: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1aa, containment node 23)
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Figure A 19: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1e, containment node 1)
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Figure A 20: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1e, containment node 3)
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Figure A 21: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1e, containment node 5)
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Figure A 22: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1e, containment node 8)
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Figure A 23: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1e, containment node 10)
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Figure A 24: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_1e, containment node 23)
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Figure A 25: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_2, containment node 1)
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Figure A 26: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_2, containment node 3)
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Figure A 27: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_2, containment node 5)
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Figure A 28: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_2, containment node 6)
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Figure A 29: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_2, containment node 10)
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Figure A 30: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_2, containment node 23)
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Figure A 31: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_3, containment node 1)



AREVA NP Inc.

Response to Request for Additional Information No. 6

U.S. EPR Design Certification Application Page A-49
Case pra2_c1_3
P e I ______________________ " Node 5 flame acceleration limit I a
: : Node 5 oxygen conc
Node 5 steam conc
08 g —— S —— R
06 B O — Tt T CRCCTO Bt SIS -
04 |- | ' —
02 T | O S SO TP SOOI PSO ............................................. -
1§
0 | | | | |
0 50000 100000 150000 200000 250000

Figure A 32: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_3, containment node 5)



AREVA NP Inc.

Response to Request for Additional Information No. 6
U.S. EPR Design Certification Application Page A-50

Case pra2_c1_3

1 L [ I Node 8 flame acc]eleration limit — |
: Node 8 oxygen conc

Node 8 steam conc ------- .
0.8 lorrbdd R — A A S— -
0.6 11 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -
. = A AN S
0.2 |t ol T—— FE— e TOU— —

o L j i j j j
0 50000 100000 150000 200000 250000

Figure A 33: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_3, containment node 8)
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Figure A 34: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_3, containment node 10)
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Figure A 35: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_3, containment node 23)
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Figure A 36: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_6, containment node 1)
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Figure A 37: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated

hydrogen concentration limit for flame acceleration

(case c1_6, containment node 3)
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Figure A 38: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_6, containment node 5)
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Figure A 39: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_6, containment node 10)
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Figure A 40: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_6, containment node 23)



AREVA NP Inc.

Response to Request for Additional Information No. 6

U.S. EPR Design Certification Application Page A-58
Case pra2_c1_7
I l ________________________________________ l ______________________ Node 1 flame acceleration limit I |
; Node 1 oxygen conc
; Node 1 steam conc
|
(0 ) J) SCSUSUR———— I | W 2 AN S N N -
,f
0.6 Lo 1 S A— e A e emponsin -
0.4 Lot 108 A— S A— -
0072 Ut SO SO SOOI SO -
0 | | | | |
0 50000 100000 150000 200000 250000

Figure A 41: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7, containment node 1)
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Figure A 42: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7, containment node 5)
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Figure A 43: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7, containment node 8)
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Figure A 44: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7, containment node 10)
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Figure A 45: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7, containment node 23)
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Figure A 46: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7d, containment node 1)
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Figure A 47: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7d, containment node 5)
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Figure A 48: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7d, containment node 10)
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Figure A 49: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_7d, containment node 23)



AREVA NP Inc.

Response to Request for Additional Information No. 6

U.S. EPR Design Certification Application Page A-67
Case pra2_c1_7
"R P " Node 5 flame acceleration limit | |
' Node 5 oxygen conc
Node 5 steam conc -

01 ) R — ........................................ M ..................... ..... .
1 7 ) RCRei—— R— ..... e ........................................ ..... .
0.4 _ .............................. ........................................ ........................................ - ........................................ ........................................ . ..... il
0.2 Lo —— — . N— -

: | | | |
0 50000 100000 150000 200000 250000

Figure A 50: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_8, containment node 1)



AREVA NP Inc.

Response to Request for Additional Information No. 6
U.S. EPR Design Certification Application Page A-68

Case pra2_c1_8

N T L " Node 3 flame acceleration limit |

: 5 Node 3 oxygen conc

Node 3 steam conc
TR SO R— S S —— S S -
0.6 _ ........................................ ........................................ ........................................ ........................................ ..... 4
L ES - S S S S -
0.2 Lo A— S— A— [R— -

0 | | | | |

0 50000 100000 150000 200000 250000

Figure A 51: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_8, containment node 3)
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Figure A 52: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_8, containment node 5)
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Figure A 53: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_8, containment node 10)
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Figure A 54: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c1_8, containment node 23)
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Figure A 55: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1, containment node 1)
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Figure A 56: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1, containment node 5)
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Figure A 57: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1, containment node 8)
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Figure A 58: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1, containment node 10)
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Figure A 59: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1, containment node 23)
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Figure A 60: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1a, containment node 1)
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Figure A 61: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1a, containment node 5)
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Figure A 62: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1a, containment node 8)
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Figure A 63: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1a, containment node 10)
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Figure A 64: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_1a, containment node 23)



AREVA NP Inc.

Response to Request for Additional Information No. 6

U.S. EPR Design Certification Application Page A-82
Case pra2_c2_2

I ] _______________________________________ I ______________________ " Node 1 flame acceleration limit l n

: : Node 1 oxygen conc

Node 1 steam conc
0.8 b 10— ............ —————— ;...;.§,::;.:.;;.:;.....,._.._..;;.:;.::::..;;;.g;;:;::_
3 1o 1 A S ................................... ........................................ ........................................ ........................................ ..... -
04 |—<—1 1 |} I— S——— —-— S S -
02 b 1 O——— — S— R—— -

0 | 1 | | |

0 50000 100000 150000 200000 250000

Figure A 65: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_2, containment node 1)
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Figure A 66: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_2, containment node 5)
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Figure A 67: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_2, containment node 8)
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Figure A 68: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_2, containment node 10)
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Figure A 69: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_2, containment node 23)
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Figure A 70: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_3, containment node 1)
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Figure A 71: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_3, containment node 5)
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Figure A 72: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_3, containment node 8)
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Figure A 73: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_3, containment node 10)
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Figure A 74: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_3, containment node 23)



AREVA NP Inc.

Response to Request for Additional Information No. 6

U.S. EPR Design Certification Application Page A-92
Case pra2_c2_5
I I ________________________________________ l ______________________ ' Node 1 flame acceleration limit ] a
; Node 1 oxygen conc
: ; : Node 1 steam conc
i
0 R e N e pnpepguiy gy | e ]
06 — Bidickinaninnaidaasmnnsnsisssinnisisineisiilsitisraiesrsnisi sl sl sistis lias R SR A SRS R AR AR S R TS s e -
VT O S | ——— ........................................ ........................................ ........................................ ........................................ ..... -
7 s A—— T S— A— -
0 | | | I |
0 50000 100000 150000 200000 250000

Figure A 75: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_5, containment node 1)
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Figure A 76: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_5, containment node 5)
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Figure A 77: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c2_5, containment node 8)
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Figure A 78: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case ¢2_5, containment node 10)
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Figure A 79: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case ¢3_1a, containment node 1)
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Figure A 80: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c¢3_1a, containment node 3)
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Figure A 81: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c¢3_1a, containment node 5)
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Figure A 82: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case c¢3_1a, containment node 6)
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Figure A 83: Oxygen and steam concentrations (dimensionless) versus time (seconds) cross-plotted with calculated
hydrogen concentration limit for flame acceleration (case ¢3_1a, containment node 7)





