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9A REPRESENTATIVE SEQUENCES

The representative sequences analyzed during the source term calculation are shown in this
appendix. Each release category has one or two release categories, as discussed in Section 9.0.
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9A.1 BOC (Mid-Level RWCU Line) Representative Sequence (BOCsd_nIN_R1)

RPV PRESSURE

Sequence: BOCSD_NIN_R1

8000000

7000000

6000000

PR 5000000
ES
su
RE

’P A 4000000

3000000

2000000

1000000

T

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0¢
TIME, S

Figure 9A-1a - BOCsd_nIN_R1 RPV Pressure

RPV WATER LEVELS

Sequence: BOCSD_NIN_R1

25 4

===CORE =—LOWER PLENUM — SHROUD

20

LEVEL, M

—1 \\

0 T T T

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-1b - BOCsd_nIN_R1 RPV Water Levels
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Temperature, K

Sequence: BOCSD_NIN_R1

3500 -

3000 rﬁ
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Core Temperature

2500

2000 -

1500

1000

1— Peak Core Temp — Avg Core Temp }7

500 *J

0 T

0.00E+00 5.00E+04

1.00E+05

1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-1c - BOCsd_nIN_R1 Core Temperature

Sequence: BOCSD_NIN_R1
25.0

20.0

DRYWELL WATER LEVELS

3.00E+0

15.0

—LOWER DW —GDCS POOL

10.0

5.0 4

|

0.0 T

0.00E+00 5.00E+04

1.00E+05

1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-1d - BOCsd_nIN_R1 Drywell Water Levels

9A-12
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CORE POWER AND PCC HEAT REMOVAL
Sequence: BOCSD_NIN_R1

6.00E+07 ~

5.00E+07

——DECAY HEAT —=-PCC HT REMOVAL

4.00E+07

w

3.00E+07 “~

POWER.

2.00E+07 -

1.00E+07

0.00E+00 )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-1e - BOCsd_nIN_R1 Core Power and PCC Heat Removal

SRV Gas Flow vs Time
Sequence: BOCSD_NIN_R1

2.00E+02 -
1.80E+02 - /\
1.60E+02

1.40E+02 / \

1.20E+02 -

1.00E+02 -

SRV Flow Rate, kg/s

8.00E+01

6.00E+01

4.00E+01

2.00E+01 J
/e

0.00E+00 — . o ‘ :
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-1f - BOCsd_nIN_R1 SRV Gas Low vs. Time

9A-13



DPV Flow Rate, kg/s

<

PRESSURE, P.

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: BOCSD_NIN_R1

1.60E+02 -

1.40E+02 -

1.20E+02

1.00E+02 -

8.00E+01

6.00E+01

4.00E+01

2.00E+01 4

0.00E+00
0.0E+00

T T » T > T T

6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03  4.2E+03  4.8E+03 5.4E+03

Time, s

Figure 9A-1g - BOCsd_nIN_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: BOCSD_NIN_R1

6.0E+03

6.6E+03

7.2E+0

350000

300000

250000

200000

150000

100000

50000 -

0
0.00E+00

5.00E+04 1,00E+05 1.50E+05 2.00E+05
TIME, S

Figure 9A-1h - BOCsd_nIN_R1 Drywell Pressure

9A-14

2.50E+05
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TEMPERATURE, K

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

Sequence: BOCSD_NIN_R1

900 1
800 -
700
600
500 ‘“
400
300 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S
Figure 9A-1i - BOCsd_nIN_R1 Lower Drywell Temperature
DW GAS TEMPERATURE
Sequence: BOCSD_NIN_R1
900 1
800
700
X
uj
['4
2
=
é 600 -
w
[
=
w
=
500
400 :I
*
300 T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-1j - BOCsd_nIN_R1 DW Gas Temperature
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Level, m

Fractional Mass

1.20E+00

1.00E+00

8.00E-01

6.00E-01

4.00E-01

2.00E-01

0.00E+00

0.0E+00

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00

0.0E+00

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: BOCSD_NIN_R1

!

Figure 9A-1k - BOCsd_nIN_R1 Noble Gas Release Fraction

2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05

Time, s

Csl Release Fraction

Sequence: BOCSD_NIN_R1

2.4E+05

2.2E+04 44E+04 6.6E+04 88E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05

Time, s

Figure 9A-11 - BOCsd_nIN_R1 CsI Release Fraction

9A-16
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HEAT REMOVAL, W

NEDO-33201 Rev 2

Downward Penetration (CCl)

Sequence: BOCSD_NIN_R1

0.40

0.35 A

0.30 A

——LWR DW —&— UPPR DW

0.10

0.05

0.00
0

21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600

Time, s

Figure 9A-1m - BOCsd_nIN_R1 Downward Penetration (CCI)

IC HEAT REMOVAL

Sequence: BOCSD_NIN_R1

1800000 -

259200

1600000
*

1400000 -

1200000

1000000

800000

600000 -

400000 -

200000 A

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-1m - BOCsd_nIN_R1 IC Heat Removal

9A-17
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Temperature, K

Level, m

Sequence: BOCSD_NIN_R1

500.0

NEDO-33201 Rev 2

Water Temperatures

450.0

—o— Lower Drywell

400.0

—#— Upper Suppression Pool
—&—Isolation Condenser Pool

~

350.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

0.0E+00 2.2E+04

4.4E+04

6.6E+04

8.8E+04

1.1E+05 1.3E+05
Time, s

1.5E+05

1.8E+05 2.0E+05 2.2E+05

Figure 9A-10 - BOCsd_nIN_R1 Water Temperatures

Sequence: BOCSD_NIN_R1

20.0

Wetwell Water Levels

18.0

——Downcomer

—=— Upper Suppression Pool

16.0

14.0

12.0 q

10.0 q

8.0 4

6.0

4.0

—— ion Pool Level M

2.4E+05

2.0 A

0.0

0.00E+00

5.00E+04

1.00E+05

1.50E+05
Time, s

2.00E+05 2.50E+05

Figure 9A-1p - BOCsd_nIN_R1 Wetwell Water Levels

9A-18
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Leak Rate, kg/s

NEDO-33201 Rev 2

Hydrogen Generation

Sequence: BOCSD_NIN_R1
400

350

300 {

100

50

0
0.00E+00 2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05

Time, s

Figure 9A-1q - BOCsd_nIN_R1 Hydrogen Generation

DW Leak/Failure Flow Rate
Sequence: BOCSD_NIN_R1

1.20E-03 -

1.00E-03 +

8.00E-04

6.00E-04

4.00E-04

2.00E-04 -

o + R

0.00E+00 T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+
Time, s

Figure 9A-1r - BOCsd_nIN_R1 DW Leak/Failure Flow Rate

9A-19



Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate
Sequence: BOCSD_NIN_R1

1.00E+00 1

9.00E-01 4

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

Flow Rate, kg/s

4.00E-01

3.00E-01

2.00E-01 4

1.00E-01

0.00E+00
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05 2.6E+0

Time, s

Figure 9A-1s - BOCsd_nIN_R1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: BOCSD_NIN_R1

0.9 -

0.8

—e—Downcomer —#— Lower Supp Pool —=— Upper Supp Pool

0.7

0.6 1

0.5

0.4

0.3 -

0.2

0.1 A

0.0 sl :
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+

Time, s

Figure 9A-1t- BOCsd_nIN_R1 Csl Fract in SP
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Fractional Mass

FLOW RATE, KG/S

Sequence: BOCSD_NIN_R1

1.0 q

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

0.9

0.8

0.7

0.6 -

0.5

1+ Lower Drywell —#— Upper Drywell }7

0.4

0.3 -

0.2

0.1

0.0 A ——

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s
Figure 9A-1u - BOCsd_nIN_R1 Csl Fraction in Upper Drywell
VB FLOW RATE
Sequence: BOCSD_NIN_R1

3.00E+00
2.50E+00 +
2.00E+00 -
1.50E+00
1.00E+00 i
5.00E-01 4
0.00E+00 " — sttt st L :

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+

TIME, S

Figure 9A-1v - BOCsd_nIN_R1 VB Flow Rate
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LEVEL, M

NEDO-33201 Rev 2

9A.2 BOC (Low-Level RWCU Line)
Representative Sequence BOCdr_nIN_R1

RPV PRESSURE

Sequence: BOCDR_NIN_R1

10000000 4

9000000 +

8000000

7000000

6000000

5000000 -

PRESSURE, PA

4000000

3000000

2000000

1000000 A

0

—~__r

0.00E+00

Sequence: BOCDR_NIN_R1

T
5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-2a - BOCdr_nIN_R1 RPV Pressure

RPV WATER LEVELS

25 4
=—CORE =—LOWER PLENUM — SHROUD

20

15 4
10 4

5

t

0 T T

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME,

Figure 9A-2b - BOCdr_nIN_R1 RPV Water Levels

9A-22
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Temperature, K

LEVEL, M

Sequence: BOCDR_NIN_R1

4500 -

4000

3500

3000

NEDO-33201 Rev 2

Core Temperature

—Peak Core Temp — Avg Core Temp

N

o

=]

S
L

N

=]

S

S
L

1500 -

1000

500 A

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-2¢ - BOCdr_nIN_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: BOCDR_NIN_R1

25.0 4

20.0

15.0

10.0

5.0 4

—LOWER DW —GDCS POOL

0.0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-2d - BOCdr_nIN_R1 Drywell Water Levels
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w

POWER.

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: BOCDR_NIN_R1

6.00E+07 -

5.00E+07

|

——DECAY HEAT —#-PCC HT REMOVAL

4.00E+07 \
\

3.00E+07

2.00E+07

1.00E+07

;

0.00E+00
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

3.00E+

Figure9A-2e - BOCdr_nIN_R1 Core Power and PCC Heat Removal

SRV Gas Flow vs Time

Sequence: BOCDR_NIN_R1

3.50E+02 -

3.00E+02

2.50E+02

kg/s

2.00E+02

1.50E+02

SRV Flow Rate,

1.00E+02 -

5.00E+01 -

!

0.00E+00
0.00E+00

1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03

Time, s

Figure 9A-2f - BOCdr_nIN_R1 SRV Gas Flow vs. Time

9A-24
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: BOCDR_NIN_R1

1.80E+02 -

1.60E+02 /\
1.40E+02

1.20E+02 -

1.00E+02

8.00E+01 / \
6.00E+01
4.00E+01 -

2.00E+01 A

0.00E+00 T T T T T T T T
0.0E+00 6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03

Time, s

Figure 9A-2g - BOCdr_nIN_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: BOCDR_NIN_R1

450000

7.2E+

400000

350000 -

300000 -

250000

200000

150000

100000 -

50000 -

0 T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

TIME, S

Figure 9A-2h - BOCdr_nIN_R1 Drywell Pressure

9A-25
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TEMPERATURE, K

TEMPERATURE, K

900 1

800 -

700

600

500

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

Sequence: BOCDR_NIN_R1

ey ——— N fhae e o
M” v
y

400

300

650

600

0.0E+00 2.2I;+04 4.4E+04 6.6I;+O4 8.8I;+O4 1.1 I;+05 1.3é+05 1.5E+05 1.8E+05 2.0é+05 2.2E+05 2.4I;+05
TIME, S
Figure 9A-2i - BOCdr_nIN_R1 Lower Drywell Temperature
DW GAS TEMPERATURE
Sequence: BOCDR_NIN_R1

550

3]

o

s}
L

I

o

=]
;

400

350

300

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-2j - BOCdr_nIN_R1 DW Gas Temperature
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Level, m

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: BOCDR_NIN_R1

3.00E-01

2.50E-01 4

2.00E-01 4

1.50E-01 -

1.00E-01 -

5.00E-02

0.00E+00 > T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 22E+05 24E+05

Time, s

Figure 9A-2k - BOCdr_nIN_R1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: BOCDR_NIN_R1

1.60E-01

1.40E-01

1.20E-01 -

1.00E-01 -

8.00E-02

6.00E-02 -

4.00E-02

2.00E-02

0.00E+00 T T T T T T T T

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-21 - BOCdr_nIN_R1 Csl Release Fraction
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Depth, m

HEAT REMOVAL, W

NEDO-33201 Rev 2

Sequence: BOCDR_NIN_R1 Downward Penetration (CClI)

0.40 -

0.35 4

——LWR DW —#-UPPR DW

0.30

0.25

0.15

0.10 4

0.05

0.00

21600

43200 64800 86400 108000 129600 151200 172800 194400 216000
Time, s

Figure 9A-2m - BOCdr_nIN_R1 Downward Penetration

IC HEAT REMOVAL

Sequence: BOCDR_NIN_R1

237600

259201

1800000

1600000 p

1400000

1200000

1000000 -

800000

600000 -

400000 -

200000 A1

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-2n - BOCdr_nIN_R1 IC Heat Removal
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Water Temperatures

Sequence: BOCDR_NIN_R1

500.0

450.0

—e—Lower Drywell

400.0

—m— Upper Suppression Pool

—a—Isolation Condenser Pool

350.0 1

300.0 -

Temperature, K
N
[
o
o

200.0

150.0

100.0

50.0

0.0

0.0E+00

2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05

Time, s

Figure 9A-20- BOCdr_nIN_R1 Water Temperatures

Wetwell Water Levels

Sequence: BOCDR_NIN_R1

20.0

18.0

16.0

—&— Downcomer

—#— Upper Suppression Pool

14.0

12.0

Level, m
S
o
|

8.0

6.0

—#— Supp! ion Pool Level M

2.0 A

0.0

2.4E+05

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-2p - BOCdr_nIN_R1 Wetwell Water Levels
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H2 Mass, kg

Leak Rate, kg/s

NEDO-33201 Rev 2

Hydrogen Generation

Sequence: BOCDR_NIN_R1

180 4

160

T&oe—o,

140

120 4

100 4

®
o

60

40 -

20 A

0

0.00E+00  2.20E+04

4.40E+04 6.60E+04 8.80E+04 1.10E+05

T T
1.32E+05  1.54E+05
Time, s

1.76E+05

1.98E+05

2.20E+05

Figure 9A-2q - BOCdr_nIN_R1 Hydrogen Generation

DW Leak/Failure Flow Rate

Sequence: BOCDR_NIN_R1

2.42E+05

1.00E+00

9.00E-01

8.00E-01 4

7.00E-01 4

6.00E-01

5.00E-01

4.00E-01

3.00E-01 4

2.00E-01 4

1.00E-01 -

0.00E+00
0.00E+00

5.00E+04 1.00E+05

1.50E+05
Time, s

2.00E+05

2.50E+05

Figure 9A-2r - BOCdr_nIN_R1 DW Leak/Failure Flow Rate
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1.00E+00 4

Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate
Sequence: BOCDR_NIN_R1

9.00E-01 4

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00 2.2E+04  4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05 2.6E+0

Time, s

Figure 9A-2s - BOCdr_nIN_R1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: BOCDR_NIN_R1

0.9

0.8

—&—Downcomer —#—Lower Supp Pool —#—Upper Supp Pool

0.7

0.6

0.5 4

0.4 4

0.3 4

0.2 4

0.1

0.0 L e e Ty,

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-2t - BOCdr_nIN_R1 Csl Fract in SP
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Fractional Mass

FLOW RATE, KG/S

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

Sequence: BOCDR_NIN_R1

1.0 q

0.9

0.8 1+Lower Drywell —s— Upper Drywell }7

0.7 4

0.6

0.5

0.4

0.3 4

0.2 4

0.1 1

0.0 w¥ T T )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-2u - BOCdr_nIN_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: BOCDR_NIN_R1

3.00E+00

2.50E+00 -

2.00E+00 -

1.50E+00

1.00E+00

5.00E-01

0.00E+00 - I I I‘ l

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-2v - BOCdr_nIN_R1 VB Flow Rate
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PRESSURE, PA

NEDO-33201 Rev 2

9A.3 Bypass Representative Sequence
Low Pressure (T_nIN_BYP_R1)

RPV PRESSURE
Sequence: T_nIN_BYP_R1
8000000 -
7000000
6000000
5000000
4000000
3000000
2000000
1000000
0 J—\—F
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S
Figure 9A-3a - T nIN_BYP_R1 RPV Pressure
RPV WATER LEVELS
Sequence: T_nIN_BYP_R1
25
=——CORE =—LOWER PLENUM — SHROUD
20 A
15
=
-
w
>
]
]
10
54
{
—! \__\
0 T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0:
TIME, S§

Figure 9A-3b - T nIN_BYP_R1 RPV Water Levels
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X

Temperature,

NEDO-33201 Rev 2

Core Temperature
Sequence: T_nIN_BYP_R1

3500

3000 -

2500 !—Peak Core Temp —Avg Core Temp }7

2000 -

o

=]

S
L

1000

500

0 T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s
Figure 9A-3c - T_nIN_BYP_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nIN_BYP_R1

25.0

3.00E+0:

20.0 —LOWER DW —GDCS POOL

/

=
i
w
=>
w
|
10.0
——

5.0

0.0 T T T T

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

TIME, S

Figure 9A-3d - T_nIN_BYP_R1 Drywell Water Levels
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CORE POWER AND PCC HEAT REMOVAL
Sequence: T_nIN_BYP_R1

6.00E+07 -

5.00E+07 -

——DECAY HEAT —#-PCC HT REMOVAL

4.00E+07

w

3.00E+07

POWER,

2.00E+07

1.00E+07 %

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0.
TIME, S

Figure 9A-3e - T nIN_BYP_R1 Core Power and PCC Heat Removal

SRV Gas Flow vs Time

Sequence: T_nIN_BYP_R1

3.00E+02

2.50E+02 -

2.00E+02

1.50E+02

SRV Flow Rate, kg/s

1.00E+02

5.00E+01

0.00E+00 T R ——

0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03
Time, s

Figure 9A-3f - T_nIN_BYP_R1 SRV Gas Flow vs Time
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DPV Flow Rate, kg/s

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T_nIN_BYP_R1

2.50E+02 -
2.00E+02
1.50E+02 -
1.00E+02
5.00E+01 1
0.00E+00 ‘ ‘ ‘ ‘ ‘ - : : : : ¢

0.0E+00  6.0E+02 12E+03 1.8E+03 24E+03 30E+03 36E+03 4.2E+03 4.8E+03 54E+03 6.0E+03 6.6E+03  7.2E+0

Time, s
Figure 9A-3g - T nIN_BYP_R1 DPV Gas Flow Rate
DRYWELL PRESSURE
Sequence: T_nIN_BYP_R1

250000

200000

150000
<
o
uj
[4
2
[7]
(7]
w
x e L I I

100000 - Yy 1] T [y el v

50000

0 T T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-3h - T nIN_BYP_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

900 -

800 -

700

600

500

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

Sequence: T_nIN_BYP_R1

400

@AW'WVMM

300 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S
Figure 9A-3i - T nIN_BYP_R1 Lower Drywell Temperature
DW GAS TEMPERATURE

Sequence: T_nIN_BYP_R1
1000 -
900 -
800
700
600
500
400

*
300 T T T T T T T T T T T

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-3j - T_nIN_BYP_R1 DW Gas Temperature
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Level, m

1.20E+00

1.00E+00 -

8.00E-01 4

6.00E-01 4

4.00E-01 -

2.00E-01

0.00E+00

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nIN_BYP_R1

0.0E+00

3.50E-01 4

3.00E-01

2.2E+04  4.4E+04 6.6E+04  8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05  2.2E+05 2.4E+05
Time, s

Figure 9A-3k - T nIN_BYP_RI1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: T_nIN_BYP_R1

2.50E-01 4

2.00E-01

1.50E-01 -

1.00E-01

5.00E-02

0.00E+00

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-31 - T_nIN_BYP_R1 CsI Release Fraction
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Depth, m

0.40

0.35

0.30

0.25

0.15

0.10

0.05

0.00

HEAT REMOVAL, W

Sequence: T_nIN_BYP_R1

NEDO-33201 Rev 2

Downward Penetration (CCl)

——LWR DW —=-UPPR DW
0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 259201
Time, s
Figure 9A-3m — T nIN_BYP_R1 Downward Penetration
IC HEAT REMOVAL
Sequence: T_nIN_BYP_R1

1800000
1600000 1
1400000
1200000 -
1000000 -

800000 -

600000 -

400000

200000 -

0 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-3n — T_nIN_BYP_R1 IC Heat Removal
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500.0

450.0

400.0

350.0 *V }f

300.0

Temperature, K
N
[
o
o

200.0

150.0

100.0

50.0

0.0

Sequence: T_nIN_BYP_R1

NEDO-33201 Rev 2

Water Temperatures

—o— Lower Drywell

—m— Upper Suppression Pool

—— Isolation Condenser Pool

0.0E+00 2.2E+04 4.4E+04 6.6E+04

Level, m

8.8E+04 1.1E+05 1.3E+05 1.5E+05

Time, s

1.8E+05

2.0E+05 2.2E+05 2.4E+05

Figure 9A-30 — T _nIN_BYP_R1 Water Temperature

Sequence: T_nIN_BYP_R1

20.0

18.0

Wetwell Water Levels

16.0

—&— Downcomer

—#— Upper Suppression Pool

14.0

12.0 -

10.0

8.0

6.0

—#— Supp! ion Pool Level M

2.0

0.0

0.00E+00

5.00E+04

1.00E+05

1.50E+05

Time, s

2.00E+05

2.50E+05

Figure 9A-3p — T_nIN_BYP_R1 Wetwell Water Levels
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Hydrogen Generation

Sequence: T_nIN_BYP_R1

350 1

300

250 -

[N]

o

]
L

H2 Mass, kg

N
a
o

100 4

0

0.00E+00 2.20E+04  4.40E+04 6.60E+04  8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05
Time, s
Figure 9A-3q — T nIN_BYP_RI1 Hydrogen Generation
DW Leak/Failure Flow Rate
Sequence: T_nIN_BYP_R1

6.00E+01 -

5.00E+01 1

4.00E+01
2 3.00E+01 A
=
g
®
o
-
[
2 2.00E+01

1.00E+01

P ~ [
0.00E+00 4 : : : ; : .
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
-1.00E+01 -
Time, s

Figure 9A-3r — T_nIN_BYP_R1 DW Leak/Failure Flow Rate
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Flow Rate, kg/s

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00

NEDO-33201 Rev 2

Wetwell Vent Flow Rate

Sequence: T_nIN_BYP_R1

0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05

0.9 4

0.8

0.7 4

0.6

0.5 4

Csl Fraction

0.4 4

0.3 4

0.2

Time, s
Figure 9A-3s — T nIN_BYP_R1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T_nIN_BYP_R1

——Downcomer —#— Lower Supp Pool —~—Upper Supp Pool

2.6E+0

0.1 4

0.0 =

e e —

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-3t — T_nIN_BYP_R1 Csl Fract in SP
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FLOW RATE, KG/S

Sequence: T_nIN_BYP_R1

1.0 q

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

0.9

0.8
0.7
0.6 4

0.5 4

N

Fractional Mass

1 —e— Lower Drywell —#— Upper Drywell }7

0.3 4

0.2 4

0.1

0.0 =¥
0.00E+00

Sequence: T_nIN_BYI
7.00E+00 -

5.00E+04 1.00E+05 1.50E+05
Time, s

Figure 9A-3u — T nIN_BYP_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

P_R1

2.00E+05

2.50E+05

3.00E+0:

6.00E+00

5.00E+00 -

4.00E+00

3.00E+00

2.00E+00

1.00E+00

0.00E+00
0.00E+00

5.00E+04 1.00E+05 1.50E+05
TIME, S

Figure 9A-3v—-T_nIN_BYP_R1 VB Flow Rate
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2.50E+05

3.00E+0



PRESSURE, PA

NEDO-33201 Rev 2

9A.4 Bypass RS (High Pressure) T nDP_nIN BYP_RI1

RPV PRESSURE

Sequence: T_nDP_nIN_BYP_R1

10000000 +
9000000 -
8000000
7000000 -
6000000 -
5000000 -
4000000 4
3000000 -
2000000 -

1000000 +

0 T T T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-4a - T nDP_nIN_BYP_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_nDP_nIN_BYP_R1

254

==CORE =—LOWER PLENUM — SHROUD

20

LEVEL, M

Llll_ o st
0 N

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, $

Figure 9A-4b - T_nDP_nIN_BYP_R1 RPV Water Levels

9A-44



Temperature, K

LEVEL, M

Sequence:!

3500 -

3000

: T_nDP_nIN_BYP_R1

NEDO-33201 Rev 2

Core Temperature

2500

2000 -

1500

1000

1— Peak Core Temp — Avg Core Temp }7

500

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-4c - T nDP_nIN_BYP_R1 Core Temperature

Sequence: T_nDP_nIN_BYP_R1

DRYWELL WATER LEVELS

25.0
20.0 }—LOWER DW —GDCS POOL — UPPER DW ’*
15.0 AN
10.0
5.0 q
\
0.0 \ T T \ |
0.00E+00 5.00E+04 1.00E+05 ‘IT?;IIEETZS 2.00E+05 2.50E+05 3.00E+0

Figure 9A-4d - T_nDP_nIN_BYP_RI1 Drywell Water Levels
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POWER, W

SRV Flow Rate, kg/s

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL
Sequence: T_nDP_nIN_BYP_R1

6.00E+07

5.00E+07

——DECAY HEAT —=-PCC HT REMOVAL

4.00E+07 \
N\

3.00E+07 \

2.00E+07 -

1.00E+07 i

0.00E+00 )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-4e - T nDP_nIN_BYP_R1 Core Power and PCC Heat Removal

SRV Gas Flow vs Time

Sequence: T_nDP_nIN_BYP_R1

1.40E+03

1.20E+03 -

1.00E+03 -

8.00E+02

6.00E+02

4.00E+02

2.00E+02 -

WW
0.00E+00 ‘) T T T T 7 l
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-4f - T_nDP_nIN_BYP_R1 SRV Gas Flow vs. Time
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DPV Gas Flow Rate

Sequence: T_nDP_nIN_BYP_R1

1.20E+03 1

1.00E+03 -

8.00E+02

6.00E+02

DPV Flow Rate, kg/s

4.00E+02

2.00E+02

0.00E+00 +
0.0E+00

* * * g *

6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03 7.2E+0
Time, s

Figure 9A-4¢g - T nDP_nIN_BYP_RI1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_nDP_nIN_BYP_R1

900000 +

800000 4

700000 -

600000

PA

- 500000 -

PRESSURE

400000 +

300000 -

200000 +

100000

\

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-4h - T nDP_nIN_BYP_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

900 -

800 -

700

600 -

500

400

300

Sequence: T_nDP_nIN_BYP_R1

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

/

0.0E+00 2.2E+04

700

650

600

550

500

450

400

350

300

Figure 9A-4i - T nDP_nIN_BYP_R1 Lower Drywell Temperature

4.4E+04

Sequence: T_nDP_nIN_BYP_R1

6.6E+04

8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05

TIME, S

DW GAS TEMPERATURE

2.4E+05

yul

—

R

0.0E+00 2.2E+04

4.4E+04

6.6E+04

8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05

TIME, S

Figure 9A-4j - T_nDP_nIN_BYP_R1 DW Gas Temperature
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Level, m

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nDP_nIN_BYP_R1

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

4.00E-01

3.00E-01 4

2.00E-01

1.00E-01 -

0.00E+00 >
0.0E+00  2.2E+04 4.4E+04 6.6E+04 88E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-4k - T nDP_nIN_BYP_R1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: T_nDP_nIN_BYP_R1

4.00E-02

3.50E-02 -

3.00E-02 j

2.50E-02 4

2.00E-02

1.50E-02

1.00E-02

5.00E-03 -

0.00E+00 > T T T T T T T T T T T 1
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 24E+05 26E+05 29E+0

Time, s

Figure 9A-41 - T_nDP_nIN_BYP_RI1 CsI Release Fraction
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Depth, m

HEAT REMOVAL, W

NEDO-33201 Rev 2

Sequence: T_nDP_nIN_BYP_R1 Downward Penetration (CClI)

0.40 -

0.35 -

——LWR DW —#-UPPR DW

0.30

0.25 -

0.20

0.15 4§ F

0.10 -

0.05

0.00 T T T
0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600

Time, s

Figure 9A-4m - T nDP_nIN_BYP_R1 Downward Penetration (CCI)

IC HEAT REMOVAL
Sequence: T_nDP_nIN_BYP_R1
1800000

)
259201

1600000 -
L3

1400000 -

1200000

1000000

800000 -

600000 -

400000

200000

0
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

TIME, S

Figure 9A-4n - T nDP_nIN_BYP_RI1 IC Heat Removal
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Temperature, K

Level, m

Sequence: T_nDP_nIN_BYP_R1

500.0 -

450.0

NEDO-33201 Rev 2

Water Temperatures

—— Lower Drywell

400.0

350.0 -

—=— Upper Suppression Pool

—&— Isolation Condenser Pool

300.0

250.0

200.0

150.0 4

100.0

50.0 -

0.0

0.0E+00

Sequence: T_nDP_nIN_BYP_R1

20.0 4

18.0

2.2E+04 4.4E+04

6.6E+04

8.8E+04

1.1E+05 1.3E+05 1.5E+05

Time, s

1.8E+05 2.0E+05 2.2E+05

Figure 9A-40 - T_nDP_nIN_BYP_R1 IC Water Temperatures

Wetwell Water Levels

16.0

—&—Downcomer

—=— Upper Suppression Pool

14.0 q

12.0 q

10.0 q

8.0

—— Suppression Pool Level M

2.0

0.0

2.4E+05

0.00E+00

5.00E+04

1.00E+05

T
1.50E+05
Time, s

2.00E+05 2.50E+05

Figure 9A-4p - T nDP_nIN_BYP_R1 Wetwell Water Levels
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Sequence: T_nDP_nIN_BYP_R1

600 -

500

400 -

H2 Mass, kg
w
o
o
|

NEDO-33201 Rev 2

Hydrogen Generation

-

200

100

0

0.00E+00 2.20E+04  4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05  2.42E+05
Time, s
Figure 9A-4q - T nDP_nIN_BYP_R1 Hydrogen Generation
DW Leak/Failure Flow Rate
Sequence: T_nDP_nIN_BYP_R1
2.50E+01
2.00E+01
1.50E+01
]
>
S
g
s
4
4
©
Q
-
1.00E+01
5.00E+00 4
0.00E+00 . . . .
0.00E+00 5.00E+04 1,00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-4r - T_nDP_nIN_BYP_R1 DW Leak/Failure Flow Rate
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Wetwell Vent Flow Rate

Sequence: T_nDP_nIN_BYP_R1

1.00E+00 1

9.00E-01 4

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

Flow Rate, kg/s

4.00E-01

3.00E-01

2.00E-01 4

1.00E-01

0.00E+00
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05

Time, s

Figure 9A-4s - T nDP_nIN_BYP_R1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T_nDP_nIN_BYP_R1

2.4E+05

2.6E+0

0.9

0.8 -

—e— Downcomer —#— Lower Supp Pool —#— Upper Supp Pool

0.7

Csl Fraction
o o
(4] o
| |

o
ES
L

0.3 4

0.2

0.0
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-4t - T_nDP_nIN_BYP_R1 Csl Fract in SP
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Fractional Mass

FLOW RATE, KG/S

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

Sequence: T_nDP_nIN_BYP_R1

1.0

0.9

0.8

0.7 -

0.6 -

1+ Lower Drywell —#— Upper Drywell }7

0.5

0.4

0.3

0.2

0.1 -

0.0 l@

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s
Figure 9A-4u - T_nDP_nIN_BYP_RI1 CslI Fraction in Upper Drywell
VB FLOW RATE
Sequence: T_nDP_nIN_BYP_R1

1.60E+01 1
1.40E+01 -
1.20E+01 -
1.00E+01
8.00E+00 -
6.00E+00 -
4.00E+00
2.00E+00 -
0.00E+00 l"‘ T — ; ; ;

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-4v - T nDP _nIN_BYP_R1 VB Flow Rate
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9A.5 Core Concrete Interaction (Dry) - High Pressure T nIN nD_ CCID R1

RPV PRESSURE

Sequence: T_nIN_nD_CCID_R1

10000000 +
9000000 -
8000000
7000000 -
6000000 -

5000000 -

PRESSURE, PA

4000000
3000000 -

2000000 -

1000000 M

0 - T T T T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-5a - T_nIN_nD_CCID_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_nIN_nD_CCID_R1

25

==CORE =—LOWER PLENUM — SHROUD

20

LEVEL, M

0 T T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+

TIME, S

Figure 9A-5b - T nIN_nD_CCID_R1 RPV Water Levels
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Core Temperature
Sequence: T_nIN_nD_CCID_R1

9000 -

8000 -

7000 -

—Peak Core Temp — Avg Core Temp

6000

o

=]

S

S
L

Temperature, K
N
o
o
o

3000 -

.

2000 -

1000 *U

0 T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-5¢ - T nIN nD_CCID_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nIN_nD_CCID_R1

25.0 4

20.0

—LOWER DW —GDCS POOL

15.0

10.0 q

LEVEL, M

5.0

N
0.0

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

5.0
TIME, S

Figure 9A-5d - T nIN_nD_CCID_R1 Drywell Water Levels
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POWER, W

SRV Flow Rate, kg/s

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL
Sequence: T_nIN_nD_CCID_R1

6.00E+07 -

5.00E+07 -

——DECAY HEAT —#-PCC HT REMOVAL

4.00E+07

3.00E+07 \

2.00E+07 -

1.00E+07 { T

0.00E+00 = )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-5¢ - T nIN nD_CCID_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_nIN_nD_CCID_R1

9.00E+02

8.00E+02
7.00E+02
6.00E+02
5.00E+02 -
4.00E+02 -
3.00E+02 -
2.00E+02

SN

0.00E+00 T enmbe- *
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-5f- T_nIN_nD_CCID_R1 SRV Gas Flow vs Time
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DPV Gas Flow Rate

Sequence: T_nIN_nD_CCID_R1

3.00E+02 -

2.50E+02

2.00E+02

1.50E+02 -

DPV Flow Rate, kg/s

1.00E+02

5.00E+01

e

0.00E+00 T T T T T N > T
0.0E+00  6.0E+02 1.2E+03 1.8E+03  24E+03  3.0E+03 3.6E+03  42E+03 4.8E+03 54E+03 6.0E+03  6.6E+03 7.2E+0

Time, s

Figure 9A-5¢ - T nIN _nD CCID_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_nIN_nD_CCID_R1

1400000

1200000 +

1000000 +

800000 1

600000

PRESSURE, PA

400000 -

200000 -

0 T T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-5h - T nIN_nD_CCID_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

1200

1100

1000

900

800

700

600

500

400

300

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE
Sequence: T_nIN_nD_CCID_R1

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

700 1

650

600 1

550 1

500

450

400

350

300

TIME, S

Figure 9A-5i - T nIN nD_CCID_R1 Lower Drywell Temperature

DW GAS TEMPERATURE

Sequence: T_nIN_nD_CCID_R1

g

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-5j - T_nIN_nD_CCID_R1 DW Gas Temperature
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Fractional Mass

Depth, m
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Csl Release Fraction
Sequence: T_nIN_nD_CCID_R1

7.00E-02

6.00E-02

5.00E-02 4

4.00E-02

3.00E-02

2.00E-02 4

1.00E-02 /

/—

0.00E+00 T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-51- T nIN nD_ CCID_RI1 Csl Release Fraction

Sequence: T_nIN_nD_CCID_R1 Downward Penetration (CCI)

4.50 -

4.00 /
——LWR DW —=—UPPR DW |

3.50

3.00 //

2.50 4

2.00 4

1.50

1.00 -

0.50 -

0.00
0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 259201
Time, s

Figure 9A-5m - T nIN_nD_CCID_R1 Downward Penetration
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HEAT REMOVAL, W

Temperature, K

NEDO-33201 Rev 2

IC HEAT REMOVAL
Sequence: T_nIN_nD_CCID_R1
1800000

1600000 p

1400000

1200000 -

1000000

800000

600000

400000 A

200000 -

0
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

TIME, S
Figure 9A-5n - T nIN nD_CCID_R1 ICS Heat Removal

Water Temperatures
Sequence: T_nIN_nD_CCID_R1

500.0 ‘ ‘

450.0 —&—Lower Drywell

—m— Upper Suppression Pool

—&—Isolation Condenser Pool

400.0 -

350.0

3.00E+0

300.0

250.0

200.0

150.0

100.0

50.0

0.0 T T T T T T T T

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05
Time, s

Figure 9A-50 - T_nIN_nD_CCID_R1 Water Temperatures
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Level, m

kgls

Leak Rate,

NEDO-33201 Rev 2

Wetwell Water Levels

Sequence: T_nIN_nD_CCID_R1

20.0

——Downcomer

—=— Upper Suppression Pool

16.0

14.0

12.0

o
S}
.

8.0 4

6.0 §

A= - |

—— ion Pool Level M

4.0

2.0 A

0.0
0.00

2.00E:

1.80E

1.60E

1.40E

1.20E

1.00E+01

8.00E+00 -

6.00E+00 -

4.00E+00 -

2.00E+00 -

0.00E+00

E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-S5p - T nIN nD_CCID_R1 Wetwell Water Levels

DW Leak/Failure Flow Rate

Sequence: T_nIN_nD_CCID_R1

3.00E+0

+01

+01

+01 -

+01

+01

\.o-—-\ o — g

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-5r - T_nIN_nD_CCID_R1 DW Leak/Failure Flow Rate
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1.00E+00 4

Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate

Sequence: T_nIN_nD_CCID_R1

9.00E-01 4

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00

2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-5s - T nIN_nD_CCID_R1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T_nIN_nD_CCID_R1

2.6E+0

0.9

0.8

0.7

0.6

0.5 4

0.4 4

0.3 4

0.2 4

0.1

—&—Downcomer —#—Lower Supp Pool —#—Upper Supp Pool

0.0 IA T

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-5t - T_nIN_nD_CCID_R1 Csl Fract in SP
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Fractional Mass

FLOW RATE, KG/S

Sequence: T_nIN_nD_CCID_R1

1.0 q

0.9

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

0.8
0.7 4
0.6
0.5

0.4 -

0.3 ﬂ

1+ Lower Drywell —=— Upper Drywell }7

0.2 4

0.1 4

0.0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-5u - T nIN nD CCID_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: T_nIN_nD_CCID_R1

3.00E+0

8.00E+00

7.00E+00

6.00E+00 -

5.00E+00 -

4.00E+00

3.00E+00

2.00E+00 -

1.00E+00

0.00E+00 -
0.00E+00

.

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-5v - T_nIN_nD_CCID_R1 VB Flow Rate
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Level, m

Sequence: T_nIN_nD_CCID_R1

NEDO-33201 Rev 2

Hydrogen Generation

450

400 -

350

300 A

250 A

H2 Mass, kg

200 -

150 4

100

50 q

0

0.00E+00

2.20E+04 4.40E+04 6.60E+04

8.80E+04

1.10E+05

1.32E+05

Time, s

1.54E+05

1.76E+05

1.98E+05

2.20E+05  2.42E+05

Figure 9A-5w - T_nIN_nD_CCID_R1 Hydrogen Generation

Sequence: T_nDP_nIN_nD_CCID_R1

1.20E+00

1.00E+00

8.00E-01 -

6.00E-01

4.00E-01

2.00E-01 4

Noble Gas Release Fraction

0.00E+00
0.0E+00

2.2E+04  4.4E+04 6.6E+04

8.8E+04

1.1E+05

1.3E+05
Time, s

1.5E+05

1.8E+05

2.0E+05

2.2E+05

2.4E+05

Figure 9A-5x - T_nIN_nD_CCID_R1 Noble Gas Release Fraction
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9A.6 Core Concrete Interaction (Dry) — High Pressure T nDP_nIN nD CCID R1

RPV PRESSURE

Sequence: T_nDP_nIN_nD_CCID_R1

10000000 +
9000000 -
8000000
7000000 -
6000000 -

5000000 -

PRESSURE, PA

4000000 4
3000000 -

2000000 -

1000000 + /\
A

0 T T T T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-6a - T_nDP_nIN_nD_CCID_R1 RPYV Pressure

RPV WATER LEVELS

Sequence: T_nDP_nIN_nD_CCID_R1

25

=CORE =—LOWER PLENUM — SHROUD

20

LEVEL, M

I

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-6b - T nDP_nIN_nD_CCID_R1 RPV Water Levels
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Sequence: T_nDP_nIN_nD_CCID_R1

3500 -

3000

,_1‘4

NEDO-33201 Rev 2

Core Temperature

2500

K

~. 2000 -

Temperature,

N
3
=]
]

!— Peak Core Temp —Avg Core Temp }7

1000

500

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0¢

Time, s

Figure 9A-6¢ - T_nDP_nIN_nD_CCID_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nDP_nIN_nD_CCID_R1

25.0

20.0

15.0

10.0

LEVEL, M

—LOWER DW —GDCS POOL

5.0

0.0

[——————

0.00E+00

-5.0 -

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-6d - T_nDP_nIN_nD_CCID_R1 Drywell Water Levels
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CORE POWER AND PCC HEAT REMOVAL
Sequence: T_nDP_nIN_nD_CCID_R1

6.00E+07 -

5.00E+07

——DECAY HEAT —#-PCC HT REMOVAL

4.00E+07

3.00E+07

POWER, W

2.00E+07 +

1.00E+07 s

0.00E+00 # )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-6e - T nDP_nIN nD CCID_R1 Core Power and PCC Heat Removal

SRV Gas Flow vs Time

Sequence: T_nDP_nIN_nD_CCID_R1

1.40E+03

1.20E+03 4

1.00E+03

kgls

¢ 8.00E+02

6.00E+02

SRV Flow Rate.

4.00E+02 -

2.00E+02

«M
0.00E+00 ! ! ! e »
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-6f - T nDP nIN nD_ CCID_R1 SRB Gas Flow vs Time
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PRESSURE, PA

TEMPERATURE, K

NEDO-33201 Rev 2

DRYWELL PRESSURE

Sequence: T_nDP_nIN_nD_CCID_R1

1400000

1200000 +

1000000 4

800000 -

600000

400000 +

200000 l
J- . N

0 T T T )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-6g - T nDP_nIN nD_CCID_R1 Drywell Pressure

LOWER DRYWELL TEMPERATURE

Sequence: T_nDP_nIN_nD_CCID_R1

1500

el

1300 4

1100 4

900

700

500

|-

300 T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-6h - T_nDP_nIN_nD_CCID_R1 Lower Drywell Temperature

9A-69



TEMPERATURE, K

Level, m

NEDO-33201 Rev 2

DW GAS TEMPERATURE

Sequence: T_nDP_nIN_nD_CCID_R1
1300 -

1200

1100 -

1000
900 -
800
700
600 1

500 ‘I
A anade wd

400

*
300 T T T T T T T T T

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-6i - T nDP_nIN nD CCID_R1 DW Gas Temperature
Noble Gas Release Fraction

Sequence: T_nDP_nIN_nD_CCID_R1
1.20E+00 -

——Kr

1.00E+00 -

8.00E-01 i

6.00E-01 -

4.00E-01

2.00E-01

0.00E+00 T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 22E+05 24E+05

Time, s

Figure 9A-6j- T_nDP_nIN_nD_CCID_R1 Noble Gas Release Fraction
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Csl Release Fraction
Sequence: T_nDP_nIN_nD_CCID_R1

4.00E-01 -
3.50E-01 |
3.00E-01 /
2.50E-01
n
3
=
2 2.00E-01
S
w
1.50E-01 1
1.00E-01
5.00E-02 |
0.00E+00
0.0E+00  22E+04  4.4E+04  6.6E+04 8.8E+04  1.1E+05  1.3E+05  15E+05 1.8E+05 2.0E+05 22E+05  24E+05
Time, s
Figure 9A-6k - T nDP_nIN nD CCID_RI1 Csl Release Fraction
Sequence: T_nDP_nIN_nD_CCID_R1 Downward Penetration (CCl)
7.00 -
6.00 -

[~—LWR DW —=-UPPR DW//
5.00 /

_—
4.00 /

3.00 +

Depth, m

2.00 4

1.00 -

0.00

0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 259201
Time, s

Figure 9A-61 - T_nDP_nIN_nD_CCID_R1 Downward Penetration (CCI)
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HEAT REMOVAL, W

Temperature, K

NEDO-33201 Rev 2

IC HEAT REMOVAL
Sequence: T_nDP_nIN_nD_CCID_R1
1800000 -

1600000 p
1400000
1200000
1000000
800000 -
600000 -
400000 -

200000 -

0 ,
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0¢
TIME, S

Figure 9A-6m - T _nDP_nIN_nD_CCID_R1 ICS Heat Removal

Water Temperatures
Sequence: T_nDP_nIN_nD_CCID_R1

500.0

—e— Lower Drywell
450.0 rywe

—=—Upper Suppression Pool

—4—Isolation Condenser Pool

400.0 z s

350.0 1

300.0 4

250.0 1

200.0 4

150.0

100.0

50.0 1

0.0 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-6n - T nDP_nIN_nD_CCID_R1 Water Temperatures
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Level, m

H2 Mass, kg

NEDO-33201 Rev 2

Wetwell Water Levels

Sequence: T_nDP_nIN_nD_CCID_R1

20.0

16.0

14.0

12.0 q

o
o
.

8.0

6.0

—— Downcomer

—=— Upper Suppression Pool

—— Suppression Pool Level M

4.0

2.0

0.0
0.00E+00

T T
5.00E+04 1.00E+05 1.50E+05
Time, s

2.00E+05 2.50E+05

Figure 9A-60 - T nDP nIN nD_ CCID _R1 6 Wetwell Water Levels

Hydrogen Generation

Sequence: T_nDP_nIN_nD_CCID_R1

3.00E+

600

400 -

500 F

w
o
]

200 1

100 +

0
0.00E+00

2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05
Time, s

1.54E+05

1.76E+05 1.98E+05 2.20E+05

2.42E+05

Figure 9A-6p - T nDP_nIN_nD_CCID_R1 Hydrogen Generation
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DW Leak/Failure Flow Rate
Sequence: T_nDP_nIN_nD_CCID_R1

1.40E+01 4

1.20E+01 4

1.00E+01 4

8.00E+00 -

6.00E+00

Leak Rate, kg/s

4.00E+00 -

et b

0.00E+00 T T )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-6q - T nDP_nIN nD CCID_R1 DW Leak/Failure Flow Rate

Wetwell Vent Flow Rate

Sequence: T_nDP_nIN_nD_CCID_R1

1.00E+00

9.00E-01

8.00E-01 4

7.00E-01 4

6.00E-01

5.00E-01

Flow Rate, kg/s

4.00E-01

3.00E-01 4

2.00E-01 4

1.00E-01 -

0.00E+00
0.0E+00  2.2E+04 4.3E+04 6.5E+04  8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05  2.2E+05  24E+05  2.6E+0

Time, s

Figure 9A-6r - T_nDP_nIN_nD_CCID_R1 Wetwell Vent Flow Rate

9A-74



Csl Fraction

Fractional Mass

NEDO-33201 Rev 2

Csl Fract in SP

Sequence: T_nDP_nIN_nD_CCID_R1

0.9 4

0.8

—e—Downcomer —#—Lower Supp Pool =~ Upper Supp Pool

0.7 4§

o
o

o
&)

=]
'S
L

0.3 4

0.2 4

0.1 4

}'P——-—##F

0.0 )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-6s - T nDP_nIN_nD CCID_R1 Csl Fract in SP

Csl Fraction in Upper Drywell

Sequence: T_nDP_nIN_nD_CCID_R1

1.0

0.9 4

08 1+ Lower Drywell —=— Upper Drywell }7

0.7 4

o
=)
.

o
3
|

o
~
\

0.3

0.2 4

o g |

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-6t - T_nDP_nIN_nD_CCID_R1 Csl Fraction in Upper Drywell
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VB FLOW RATE

Sequence: T_nDP_nIN_nD_CCID_R1

1.20E+01 4

1.00E+01 4

8.00E+00 -

6.00E+00 -

FLOW RATE, KG/S

4.00E+00

2.00E+00

0.00E+00 -
0.00E+00

b

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-6u - T nDP_nIN nD CCID_R1 VB Flow Rate

DPV Gas Flow Rate

Sequence: T_nDP_nIN_nD_CCID_R1

1.20E+03

1.00E+03

3.00E+0

8.00E+02

6.00E+02

DPV Flow Rate, kg/s

4.00E+02

2.00E+02

0.00E+00
0.0E+00

* g T *

6.0E+02 1.2E+03 1.8E+03  2.4E+03  3.0E+03  3.6E+03  4.2E+03 4.8E+03 54E+03 6.0E+03  6.6E+03

Time, s

Figure 9A-6v — T _nDP_nIN_nD_CCID_R1 DPV Flow Rate
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9A.7 Core Concrete Interaction (Wet) — Low Pressure T_nIN_CCIW_R1

PRESSURE, PA

LEVEL, M

RPV PRESSURE
Sequence: T_nIN_CCIW_R1
10000000
9000000 -
8000000
7000000
6000000
5000000
4000000
3000000 -
2000000
1000000 M¥
0+ T T T T T l
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S
.
Figure 9A-7a - T_nIN_CCIW_R1 RPV Pressure
RPV WATER LEVELS
Sequence: T_nIN_CCIW_R1
25 4 ‘
‘—CORE === OWER PLENUM ——SHROUD
20 A
15
10 N
]
54
j ‘\\
0 T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+

TIME, S

Figure 9A-7b - T_nIN_CCIW_R1 RPV Water Level
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POWER, W

Temperature, K

Sequence: T_nIN_CCIW_R1

6000

5000

4000 4

3000

Core Temperature

NEDO-33201 Rev 2

——Peak Core Temp —— Avg Core Temp

2000

1000 fd

0

0.00E+00

5.00E+04

1.00E+05

1.50E+05
Time, s

2.00E+05 2.50E+05

Figure 9A-7c - T_nIN_CCIW_R1 Core Temperature

CORE POWER AND PCC HEAT REMOVAL

Sequence: T_nIN_CCIW_R1

6.00E+07

5.00E+07 -

4.00E+07 -

3.00E+07 -

2.00E+07 -

1.00E+07 -

0.00E+00 #
0.00E+00

\\

—e—DECAY HEAT —#—PCC HT REMOVAL

3.00E+0

5.00E+04

1.00E+05

1.50E+05
TIME, S

2.00E+05 2.50E+05

3.00E+0

Figure 9A-7d - T_nIN_CCIW_R1 Core Power and PCC Heat Removal
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9.00E+02 4

8.00E+02 §

7.00E+02

6.00E+02

SRV Flow Rate, kg/s

3.00E+02 1

2.00E+02 4

1.00E+02

0.00E+00

Sequence: T_nIN_CCIW_R1

NEDO-33201 Rev 2

SRV Gas Flow vs Time

5.00E+02

4.00E+02 1

— N\

N

0.00E+00 1.00E+03

2.00E+02 4

1.80E+02

1.60E+02

1.40E+02

1.20E+02

DPV Flow Rate, kg/s

6.00E+01 4

4.00E+01

2.00E+01 4

0.00E+00

Figure 9A-7e - T_nIN_CCIW_R1 SRV Gas Flow vs Time

Sequence: T_nIN_CCIW_R1

2.00E+03

3.00E+03

4.00E+03

Time, s

DPV Gas Flow Rate

5.00E+03

6.00E+03

7.00E+03

R

1.00E+02 4

8.00E+01 1

o

N

0.0E+00 6.0E+02 1.2E+03

Figure 9A-7f — T_nIN_CCIW_R1 DPV Gas Flow Rate

1.8E+03

2.4E+03 3.0E+03

3.6E+03
Time, s
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TEMPERATURE, K

PRESSURE, PA

NEDO-33201 Rev 2

DRYWELL PRESSURE
Sequence: T_nIN_CCIW_R1
1400000 -

1200000 -
1000000 -
800000 §

600000 /

400000 -

200000

0 T T T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-7g - T_nIN_CCIW_R1 Drywell Pressure

LOWER DRYWELL TEMPERATURE

Sequence: T_nIN_CCIW_R1
1000

900

800 q

700

600 M \
=1 W%

300 T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-7h - T_nIN_CCIW_R1 Lower Drywell Temperature
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TEMPERATURE, K

Fractional Mass

NEDO-33201 Rev 2

DW GAS TEMPERATURE

Sequence: T_nIN_CCIW_R1

650

600 -

550 4

500 4

450

400

350 7

g

300
0.0E+00

2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-7i - T nIN_CCIW_R1 DW Gas Temperature

Noble Gas Release Fraction

Sequence: T_nIN_CCIW_R1

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01 q

0.00E+00
0.0E+00

2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-7j - T _nIN_CCIW_R1 Noble Gas Release Fraction
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Fractional Mass
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Csl Release Fraction
Sequence: T_nIN_CCIW_R1

1.80E-05 4

1.60E-05 /
1.40E-05 /

1.20E-05

1.00E-05 4

8.00E-06 -

6.00E-06 1

4.00E-06

2.00E-06

. /’

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-7k - T_nIN_CCIW_R1 Csl Release Fraction

Sequence: T_nIN_CCIW_R1 Downward Penetration (CCI)

4.00

3.50 -

—e—LWR DW —=— UPPR DW

~

3.00 -

\

2.00 4/
1.50
1.00 4
0.50
0.00
0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 25920
Time, s

Figure 9A-71 - T_nIN_CCIW_R1 Downward Penetration (CCI)
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HEAT REMOVAL, W

Temperature, K

NEDO-33201 Rev 2

IC HEAT REMOVAL

Sequence: T_nIN_CCIW_R1
1800000 -

1600000 p

1400000

1200000

1000000

800000

600000

400000 -

200000

0 |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-7m - T_nIN_CCIW_R1 ICS Heat Removal

Water Temperatures

Sequence: T_nIN_CCIW_R1
500.0

A —— Lower Drywell
450.0 \ —=— Upper Suppression Pool
—&— Isolation Condenser Pool

400.0 -

350.0 4

300.0

4
250.0 q

200.0

150.0 4

100.0

50.0 q

0.0 T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-7n - T_nIN_CCIW_R1 Water Temperature
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Wetwell Water Levels

Sequence: T_nIN_CCIW_R1

20.0

18.0

o
o

Level, m
5 B ®
o o o

I
o

o
o

Y e

——Downcomer

—=—Upper Suppression Pool

—— Suppression Pool Level M

W

2.0 -

0.0

0.00E+00

5.00E+04 1.00E+05 1.50E+05
Time, s

2.00E+05

2.50E+05

Figure 9A-70 - T nIN_CCIW_R1 Wetwell Water Levels

Hydrogen Generation

Sequence: T_nIN_CCIW_R1

500

450 -

H2 Mass, kg
N w w B
13 S & S
o o o (=}

N
S
S

@
S

1=}
15y

50 1

0

3.00E+0

0.00E+00

2.20E+04

4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05
Time, s

1.54E+05

1.76E+05 1.98E+05

2.20E+05

Figure 9A-7p - T nIN_CCIW_R1 Hydrogen Generation
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Leak Rate, kg/s

Flow Rate, kg/s

NEDO-33201 Rev 2

DW Leak/Failure Flow Rate

Sequence: T_nIN_CCIW_R1

3.00E+01 §

2.50E+01

2.00E+01 4

1.50E+01

1.00E+01

5.00E+00 4

0.00E+00
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-7q - T nIN_CCIW_R1 DW Leak/Failure Row Rate

Wetwell Vent Flow Rate

Sequence: T_nIN_CCIW_R1

1.00E+00

9.00E-01 4

8.00E-01 -

7.00E-01 1

6.00E-01 1

5.00E-01 1

4.00E-01

3.00E-01 -

2.00E-01 1

1.00E-01

0.00E+00

3.00E+0

0.0E+00

2.2E+04

4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05

Time, s

Figure 9A-7r - T nIN_CCIW_R1 Wetwell Vent Flow Rate
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Csl Fraction

Fractional Mass

Sequence: T_nIN_CCIW_R1

0.9

0.8

NEDO-33201 Rev 2

Csl Fract in SP

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0 ¢
0.00E+00

—e— Downcomer —#— Lower Supp Pool =% Upper Supp Pool

5.00E+04 1.00E+05

1.50E+05

Time, s

2.00E+05 2.50E+05 3.00E+0

Figure 9A-7s - T nIN_CCIW_RI1 Csl Fract in SP

Sequence: T_nIN_CCIW_R1

1.0 4

0.9

0.8

Csl Fraction in Upper Drywell

1+ Lower Drywell —#— Upper Drywell }7

0.7

0.6

0.5

0.4

0.3

0.2

0.1

- -

0.0 &
0.00E+00

5.00E+04 1.00E+05

1.50E+05

Time, s

2.00E+05 2.50E+05 3.00E+0

Figure 9A-7t - T _nIN_CCIW_R1 Csl Fraction in Upper Drywell
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FLOW RATE, KG/S

NEDO-33201 Rev 2

VB FLOW RATE

Sequence: T_nIN_CCIW_R1

3.50E+00 4

3.00E+00 §

2.50E+00 -

2.00E+00 §

1.50E+00

1.00E+00

5.00E-01 1

0.00E+00 -
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-7u - T_nIN_CCIW_R1 VB Flow Rate
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9A.8 Core Concrete Interaction (Wet) — High Pressure T nDP_nIN_CCIW_R1

RPV PRESSURE

Sequence: T_nDP_nIN_CCIW_R1

10000000 +
9000000 -
8000000
7000000 -
6000000 -

5000000 -

PRESSURE, PA

4000000 4
3000000 -

2000000 -

1000000 - A

0 T T T T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-8a - T_nDP_nIN_CCIW_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_nDP_nIN_CCIW_R1

25

=CORE =—LOWER PLENUM — SHROUD

20

LEVEL, M

A

0 T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-8b - T_nDP_nIN_CCIW_R1 RPV Water Levels
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Sequence: T_nDP_nIN_CCIW_R1

NEDO-33201 Rev 2

Core Temperature

3500 -
3000 rﬂ
2500 E—Peak Core Temp — Avg Core Temp }7
X 2000 |
g
=
k<
o
o
5
@ 1500
1000
500
0 : : ‘
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s
Figure 9A-8c - T nDP_nIN_CCIW_R1 Core Temperature
DRYWELL WATER LEVELS
Sequence: T_nDP_nIN_CCIW_R1
25.0 -
20.0 [—LOWER DW — GDCS POOL — UPPER DW | —
15.0 -
=
g
w
>
w
-
10.0 -
0.0 ; ; ‘ ‘
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-8d - T_nDP_nIN_CCIW_R1 Drywell Water Levels
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CORE POWER AND PCC HEAT REMOVAL
Sequence: T_nDP_nIN_CCIW_R1

6.00E+07 -

5.00E+07

——DECAY HEAT —#-PCC HT REMOVAL

4.00E+07

3.00E+07

POWER, W

2.00E+07 +

1.00E+07 " T

0.00E+00 & oG ———— .S

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-8¢ - T nDP_nIN_CCIW_R1 Core Power and PCC Heat Removal

SRV Gas Flow vs Time

Sequence: T_nDP_nIN_CCIW_R1

1.40E+03

1.20E+03 4

1.00E+03

kgls

8.00E+02

6.00E+02

SRV Flow Rate.

4.00E+02 -

2.00E+02

0.00E+00 T T T Pt »>
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-8f - T_nDP_nIN_CCIW_R1 SRV Gas Flow vs. Time
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T_nDP_nIN_CCIW_R1

1.20E+03 4

1.00E+03 4

8.00E+02

6.00E+02

4.00E+02

2.00E+02

0.00E+00 * + * > T * T
0.0E+00  6.0E+02 1.2E+03 1.8E+03  24E+03  3.0E+03 3.6E+03  4.2E+03 4.8E+03 54E+03 6.0E+03  6.6E+03 7.2E+0

Time, s

Figure 9A-8¢ - T nDP_nIN_CCIW_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_nDP_nIN_CCIW_R1

1600000

1400000

1200000 +

1000000 +

800000

600000 -

400000 +

200000 l

0 T T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-8h - T_nDP_nIN_CCIW_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

Sequence: T_nDP_nIN_CCIW_R1

1100 4

1000 4

900

800 -

700

600

500

400 -

300 T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-8i - T nDP_nIN_CCIW_R1 Lower Drywell Temperature

DW GAS TEMPERATURE

Sequence: T_nDP_nIN_CCIW_R1
900 1

800
700

600

500 ’ L M

400 1

4

300 T T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-8j - T_nDP_nIN_CCIW_R1 DW Gas Temperature
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Release Fraction

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nDP_nIN_CCIW_R1

9.00E-01

8.00E-01

,/——_-

7.00E-01

/

6.00E-01

5.00E-01

4.00E-01

3.00E-01 4

2.00E-01 4

1.00E-01 -

0.00E+00
0.0E+00

2.2E+04 4.4E+04 6.6E+04  8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05  2.4E+05

Time, s

Figure 9A-8k - T nDP_nIN_CCIW_R1 Noble Gas Release Fraction

Csl Release Fraction

Sequence: T_nDP_nIN_CCIW_R1

1.20E-02

1.00E-02 -

8.00E-03 +

6.00E-03

4.00E-03 -

2.00E-03 4

R
—_—

0.00E+00
0.0E+00

2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-81 - T_nDP_nIN_CCIW_R1 Csl Release Fraction
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Depth, m

HEAT REMOVAL, W

Sequence: T_nDP_nIN_CCIW_R1

5.00

4.50

4.00

NEDO-33201 Rev 2

Downward Penetration (CClI)

3.50 4

3.00 4

[~+—LWR DW —=—UPPR DW

/

2.50

2.00 4

1.50

/

/

0.50

[

0.00
0

21600 43200

64800

86400

108000 129600 151200
Time, s

172800 194400

216000

237600

259201

Figure 9A-8m - T nDP_nIN_CCIW_R1 Downward Penetration (CCI)

Sequence: T_nDP_nIN_CCIW_R1

IC HEAT REMOVAL

1800000

1600000 p

1400000

1200000

1000000 -

800000

600000

400000 -

200000 A

0
0.00E+00

5.00E+04

1.00E+05

1.50E+05
TIME, S

2.00E+05

2.50E+05

Figure 9A-8n - T_nDP_nIN_CCIW_R1 ICS Heat Removal
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Water Temperatures
Sequence: T_nDP_nIN_CCIW_R1

500.0

450.0 A —o—Lower Drywell
.| \ —m— Upper Suppression Pool
—&—Isolation Condenser Pool
400.0 /

350.0

300.0

Temperature, K
N
[
o
o

200.0

150.0

100.0

50.0

0.0 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-80 - T nDP_nIN_CCIW_R1 Water Temperatures

Wetwell Water Levels
Sequence: T_nDP_nIN_CCIW_R1

20.0

18.0

—e—Downcomer

—#—Upper Suppression Pool
16.0

—4—Supp ion Pool Level M

14.0

12.0 -

10.0

Level, m

8.0

6.0 4

4.0 q

2.0

0.0 T T T !
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-8p - T_nDP_nIN_CCIW_R1 Wetwell Water Levels
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Hydrogen Generation

Sequence: T_nDP_nIN_CCIW_R1

600 4
500 4 F
400 |
o
£
@
2 300 1
=
o
X
200
100
0 : : : : : : :
0.00E+00 2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05
Time, s
Figure 9A-8q - T nDP_nIN_CCIW_RI1 Hydrogen Generation
DW Leak/Failure Flow Rate
Sequence: T_nDP_nIN_CCIW_R1
3.00E+01
2.50E+01
2.00E+01 |
@
o
x
g
S 1.50E+01
['4
x
©
Q
-
1.00E+01 4
5.00E+00 |
Ny
0.00E+00 : . ,
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-8r - T_nDP_nIN_CCIW_R1 DW Leak/Failure Flow Rate
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Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate

Sequence: T_nDP_nIN_CCIW_R1

1.00E+00 4

9.00E-01 4

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00 2.2E+04  4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-8s - T nDP_nIN_CCIW_RI1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T_nDP_nIN_CCIW_R1

2.6E+0

0.9

0.8

—&—Downcomer —#—Lower Supp Pool —#—Upper Supp Pool

0.7 4

0.6

0.5 4

0.4 4

0.3 4

0.2

0.1

oo LEZ

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-8t - T_nDP_nIN_CCIW_RI1 Csl Fraction in SP
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Fractional Mass

FLOW RATE, KG/S

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

Sequence: T_nDP_nIN_CCIW_R1

1.0 q

0.9

0.8

0.7 4

0.6 4

0.5

1+ Lower Drywell —s— Upper Drywell }7

0.4

0.3 4

0.2 4

0.1

0.0 I! T T

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

3.00E+0

Figure 9A-8u - T nDP_nIN_CCIW_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: T_nDP_nIN_CCIW_R1

5.00E+00

4.50E+00

4.00E+00 -

3.50E+00 -

3.00E+00 -

2.50E+00

2.00E+00 -

1.50E+00

1.00E+00

5.00E-01 4

‘ i

0.00E+00 *Jm I

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-8v - T_nDP_nIN_CCIW_R1 VB Flowrate
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9A.9 Direct Containment Heating T nDP nIN nD DCH_R1

RPV PRESSURE

Sequence: T_nDP_nIN_nD_DCH_R1

10000000 +
9000000 -
8000000
7000000 -
6000000 -

5000000 -

PRESSURE, PA

4000000 4
3000000 -

2000000 -

1000000 + /\
N

0 T T T T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-9a - T_nDP_nIN_nD DCH_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_nDP_nIN_nD_DCH_R1

25

=CORE =—LOWER PLENUM — SHROUD

20

LEVEL, M

L

0 T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-9b - T nDP_nIN_nD_DCH_R1 RPV Water Levels
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3500 -

3000

2500

[N]
o
o
[S]

Temperature, K

1000

500 -

0

NEDO-33201 Rev 2

Core Temperature
Sequence: T_nDP_nIN_nD_DCH_R1

er

1500 -

E—Peak Core Temp — Avg Core Temp }7

)
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

3.00E+0
Time, s

Figure 9A-9c - T nDP_nIN nD DCH_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nDP_nIN_nD_DCH_R1

25.0 4

20.0 q

15.0 4

10.0 4

LEVEL, M

—LOWER DW ——GDCS POOL

5.0

0.0

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

-5.0 -

3.00E+0

TIME, S

Figure 9A-9d - T nDP_nIN_nD_DCH_RI1 Drywell Water Levels
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CORE POWER AND PCC HEAT REMOVAL
Sequence: T_nDP_nIN_nD_DCH_R1

6.00E+07 -

5.00E+07

——DECAY HEAT —#-PCC HT REMOVAL

4.00E+07 \

3.00E+07 \

2.00E+07 +

POWER, W

1.00E+07

0.00E+00 1% & ‘

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-9¢ - T nDP_nIN nD DCH_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_nDP_nIN_nD_DCH_R1

1.40E+03

1.20E+03 4

1.00E+03

kgls

8.00E+02

6.00E+02

SRV Flow Rate.

4.00E+02 -

2.00E+02

MM R ain S U
0.00E+00 J ‘ ‘ : —. ‘
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-9f - T_nDP_nIN_nD DCH_R1 SRV Gas Flow vs. Time
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T_nDP_nIN_nD_DCH_R1

1.20E+03 4

1.00E+03 4

8.00E+02

6.00E+02

4.00E+02

2.00E+02

0.00E+00 < + X
0.0E+00  6.0E+02 1.2E+03 1.8E+03  24E+03  3.0E+03 3.6E+03  4.2E+03 4.8E+03 54E+03 6.0E+03  6.6E+03 7.2E+0

Time, s

Figure 9A-9¢ - T nDP_nIN nD DCH_RI1 DPV Gas Flow Rate

DRYWELL PRESSURE

* g * * g

Sequence: T_nDP_nIN_nD_DCH_R1

1400000

1200000 +

1000000 +

800000 -

600000

400000 +

200000 - A
A A

0 T T T 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-9h - T nDP_nIN_nD_DCH_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

1500 4

1300 4

1100 4

900 -

700

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

Sequence: T_nDP_nIN_nD_DCH_R1

|

500

L

300

0.0E+00

1100 1

2.2E+04

4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E

TIME, S

+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Figure 9A-9i - T nDP_nIN nD DCH_R1 Lower Drywell Temperature

DW GAS TEMPERATURE

Sequence: T_nDP_nIN_nD_DCH_R1

1000

900 -

800

700

600

500

400

300

0.0E+00

4

/

.,

2.2E+04

TIME, S

4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Figure 9A-9j - T_nDP_nIN_nD DCH_RI1 DW Gas Temperature
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Fractional Mass

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nDP_nIN_nD_DCH_R1

1.20E+00

1.00E+00 -

8.00E-01 4

6.00E-01 4

4.00E-01

2.00E-01 4

0.00E+00 T T T T T T T
0.0E+00  2.2E+04 4.4E+04 6.6E+04  8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05  2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-9k - T nDP_nIN nD DCH_R1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: T_nDP_nIN_nD_DCH_R1

4.00E-01 -

3.50E-01 4

3.00E-01 4

2.50E-01 4

2.00E-01 4

1.50E-01

1.00E-01 -

5.00E-02

0.00E+00 T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-91 - T nDP_nIN_nD_DCH_R1 Csl Release Fraction
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Sequence: T_nDP_nIN_nD_DCH_R1 Downward Penetration (CClI)

7.00

6.00
[—LWRDW —= UPPR DW//
5.00 //

4.00

Depth, m

3.00 4

2.00

1.00 A

0.00
0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 259201

Time, s

Figure 9A-9m - T nDP_nIN nD DCH_RI1 Downward Penetration (CCI)

IC HEAT REMOVAL

Sequence: T_nDP_nIN_nD_DCH_R1

1800000

1600000 p

1400000

1200000

w

1000000 -

800000

HEAT REMOVAL,

600000

400000 -

200000 A

0 1
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-9n - T nDP_nIN_nD_DCH_R1 ICS Heat Removal
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Level, m

Temperature, K

Sequence: T_nDP_nIN_nD_DCH_R1

500.0

NEDO-33201 Rev 2

Water Temperatures

450.0

—e—Lower Drywell

400.0

—m— Upper Suppression Pool

—&—Isolation Condenser Pool

350.0

\..

IR VS S —

300.0

N
a
o
o

200.0

150.0

100.0

50.0

0.0

0.0E+00

Sequence: T_nDP_nIN_nD_DCH_R1

20.0

18.0

2.2E+04 4.4E+04

6.6E+04 8.8E+04

1.1E+05 1.3E+05

Time, s

1.5E+05 1.8E+05 2.0E+05 2.2E+05

2.4E+05

Figure 9A-90 - T nDP_nIN nD DCH_R1 Water Temperatures

Wetwell Water Levels

16.0

—4—Downcomer

—#— Upper Suppression Pool

14.0

A

pp! ion Pool Level M

12.0 -

10.0

8.0

6.0 4

4.0 q

2.0

0.0

0.00E+00

5.00E+04

1.00E+05

1.50E+05
Time, s

2.00E+05

2.50E+05

3.00E+0

Figure 9A-9p - T nDP_nIN_nD_DCH_R1 Wetwell Water Levels
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Sequence: T_nDP_nIN_nD_DCH_R1

600

NEDO-33201 Rev 2

Hydrogen Generation

400 -

300 A

H2 Mass, kg

500 (

200

100

0
0.00E+00

2.20E+04 4.40E+04  6.60E+04

Sequence: T_nDP_nIN_nD_DCH_R1

8.80E+04

1.10E+05

1.32E+05

Time, s

Figure 9A-9q - T nDP_nIN _nD DCH_R1 Hydrogen Generation

1.54E+05

DW Leak/Failure Flow Rate

1.76E+05

1.98E+05

2.20E+05

2.42E+05

1.40E+01

1.20E+01 4

1.00E+01 4

8.00E+00 -

6.00E+00

Leak Rate, kg/s

4.00E+00 -

2.00E+00 -

b oy

0.00E+00

0.00E+00

5.00E+04

1.00E+05

1.50E+05
Time, s

2.00E+05

2.50E+05

3.00E+0

Figure 9A-9r - T_nDP_nIN_nD DCH_RI1 DW Leak/Failure Flow Rate

9A-107



Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate

Sequence: T_nDP_nIN_nD_DCH_R1

1.00E+00 4

9.00E-01 4

8.00E-01

7.00E-01 4

6.00E-01

5.00E-01 4

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00 2.2E+04  4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-9s - T nDP_nIN nD DCH_RI1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T_nDP_nIN_nD_DCH_R1

2.6E+0

0.9

0.8

—&—Downcomer —#—Lower Supp Pool —#—Upper Supp Pool

0.7 1
06 1
051
0.4 1
0.3 1

0.2

0.0
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-9t- T_nDP_nIN_nD DCH_RI1 CsL Fraction in SP
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Fractional Mass

FLOW RATE, KG/S

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

Sequence: T_nDP_nIN_nD_DCH_R1

1.0 q

0.9

0.8 1+Lower Drywell —s— Upper Drywell }7

0.7 4

o
o
.

o
33}
.

o
~

0.3 4
0.2 4

l
0.1 I/ [
0.0 |§ - .

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s
Figure 9A-9u - T nDP_nIN nD DCH_RI1 Csl Fraction in Upper Drywell
VB FLOW RATE
Sequence: T_nDP_nIN_nD_DCH_R1

1.20E401
1.00E+01 |
8.00E+00
6.00E+00 -
4.00E+00
2.00E+00 -
0.00E+00 : k | 1 ‘ l 1 .

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-9v - T nDP nIN nD DCH_R1 VB Flow Rate
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9A.10 Ex-Vessel Explosion T nIN nD EVE R1

RPV PRESSURE
Sequence: T_nIN_nD_EVE_R1

8000000 +
7000000
6000000
5000000

4000000

PRESSURE, PA

3000000

2000000

1000000 | I
0+

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-10a - T nIN nD EVE R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_nIN_nD_EVE_R1

25 ‘ ‘

‘—CORE ===LOWER PLENUM ——SHROUD

20

LEVEL, M

0 T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-10b - T nIN nD_EVE _R1 RPV Water Levels

9A-110



NEDO-33201 Rev 2

Core Temperature

Sequence: T_nIN_nD_EVE_R1

3500

3000 +

2500

N
=]
=]
=]

E—Peak Core Temp — Avg Core Temp }7

a
S
S

Temperature, K

1000

500

0

0.00E+00

T T T
5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-10c - T_nIN_nD_EVE_R1 RPV Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nIN_nD_EVE_R1

25.0 q

20.0

15.0 4

10.0 4

LEVEL, M

——LOWER DW ——GDCS POOL

5.0

0.0

0.00E+00

-5.0 -

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-10d - T_nIN_nD_EVE_R1 RPV Drywell Water Levels
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POWER, W

SRV Flow Rate, kg/s

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: T_nIN_nD_EVE_R1
6.00E+07

—e—DECAY HEAT —#—PCC HT REMOVAL

5.00E+07 ]i

4.00E+07 \

3.00E+07 -

2.00E+07 -

1.00E+07 1

0.00E+00 MJJ

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-10e - T nIN_nD _EVE_R1 RPV Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_nIN_nD_EVE_R1
3.00E+02 4

2.50E+02 1

2.00E+02 4

1.50E+02 4

1.00E+02

5.00E+01 4

0.00E+00 T T T ’ * T
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-10f - T_nIN_nD_EVE_R1 RPV SRV Gas Row vs. Time
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T_nIN_nD_EVE_R1

2.50E+02 4

2.00E+02 4

1.50E+02

1.00E+02

5.00E+01

0.00E+00

0.0E+00

6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03

3.6E+03
Time, s

4.2E+03

4.8E+03

5.4E+03

6.0E+03

6.6E+03

Figure 9A-10G - T_nIN_nD_EVE_RI1 RPV DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_nIN_nD_EVE_R1

500000

450000 -

400000 -

350000 -

300000 -

250000

200000

150000

100000 -

50000 4

0

7.2E+0

0.00E+00

5.00E+04 1.00E+05

1.50E+05
TIME, 8

2.00E+05

2.50E+05

Figure 9A-10h - T nIN_nD_ EVE_RI1 RPV Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

Sequence: T_nIN_nD_EVE_R1
1300
1200 q

™ /\

1000 4

900 /

800 4

700 4

600

500

400

300 T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-10i - T_nIN_nD_EVE_R1 RPV Lower Drywell Temperature

DW GAS TEMPERATURE
Sequence: T_nIN_nD_EVE_R1

800 4
750 4 ﬂ

700 -

650 \ Py

600 -

550 -

500 -

450

400

350 -

R

300 T T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-10h - T_nIN_nD_EVE_R1 RPV DW Gas Temperature
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Fractional Mass

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nIN_nD_EVE_R1

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01 4

3.00E-01

2.00E-01

1.00E-01 4

0.00E+00 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-10k - T_nIN_nD_EVE_R1 RPV Noble Gas Release Fraction

Csl Release Fraction
Sequence: T_nIN_nD_EVE_R1

1.60E-01 4

1.40E-01 -

1.20E-01 /

1.00E-01

8.00E-02 -

6.00E-02 1

4.00E-02 /

2.00E-02 4

0.00E+00 T T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-101 - T_nIN_nD_EVE_R1 RPV Csl Release Fraction
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0.50

0.00

1800000
1600000

*
1400000 1

1200000 -

HEAT REMOVAL, W

600000

400000

200000

1000000 -

800000

Sequence: T_nIN_nD_EVE_R1

NEDO-33201 Rev 2

Downward Penetration (CCI)

——LWR DW

—=— UPPR DW74

"

o

/

/

[

21600

43200

64800

86400

108000 129600
Time, s

151200 172800 194400 216000

237600

25920

Figure 9A-10m - T_nIN_nD_EVE_R1 RPV Downward Penetration (CCI)

Sequence: T_nIN_nD_EVE_R1

IC HEAT REMOVAL

0
0.00E+00

5.00E+04

1.00E+05

1.50E+05
TIME, S

2.00E+05

2.50E+05

Figure 9A-10n - T_nIN_nD_EVE_R1 RPV ICS Heat Removal
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Temperature, K

Level, m

NEDO-33201 Rev 2

Water Temperatures
Sequence: T_nIN_nD_EVE_R1
500.0 4

—— Lower Drywell
450.0

—=— Upper Suppression Pool

—&— Isolation Condenser Pool
400.0

350.0

300.0

4
250.0 q

200.0 q

150.0

100.0 4

50.0 4

0.0 T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-100 - T nIN_nD_EVE_R1 RPV Water Temperatures

Wetwell Water Levels
Sequence: T_nIN_nD_EVE_R1
20.0

—— D

18.0

—#— Upper Suppression Pool
16.0

—#— Suppression Pool Level M

14.0 4

12.0 4

10.0

8.0

6.0
4.0

2.0

0.0 T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-10p - T_nIN_nD_EVE_R1 RPV Wetwell Water Levels
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H2 Mass, kg

Leak Rate, kg/s

NEDO-33201 Rev 2

Hydrogen Generation

Sequence: T_nIN_nD_EVE_R1
350

300

250 q

200

150

100 4

50 1

0 T T T T T T T T T T
0.00E+00 2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05

Time, s

Figure 9A-10aq - T_nIN_nD_EVE_RI1 RPV Hydrogen Generation

DW Leak/Failure Flow Rate

Sequence: T_nIN_nD_EVE_R1
3.50E+01 §

3.00E+01

2.50E+01

2.00E+01

1.50E+01

1.00E+01 +

5.00E+00 4

L pu— Yy
0.00E+00 T =

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-10r - T_nIN_nD_EVE_R1 RPV DW Leak/Failure Flow Rate

9A-118



Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate

Sequence: T_nIN_nD_EVE_R1

1.00E+00 4

9.00E-01 1

8.00E-01 4

7.00E-01 4

6.00E-01

5.00E-01 -

4.00E-01

3.00E-01 1

2.00E-01

1.00E-01

0.00E+00
0.0E+00

2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-10s - T_nIN_nD_EVE_R1 RPV Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T_nIN_nD_EVE_R1

0.9

0.8

0.7

0.6 -

0.5

0.4

—&— Downcomer —#— Lower Supp Pool =#—Upper Supp Pool

2.6E+0

0.3

0.2

0.1

0.0 IJ

M

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
Time, s

Figure 9A-10t - T_nIN_nD_EVE_R1 RPV Cisl Fraction in SP
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Fractional Mass

FLOW RATE, KG/S

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell
Sequence: T_nIN_nD_EVE_R1

1.0

0.9

0.8

1+ Lower Drywell —#— Upper Drywell }7

0.7

0.6

0.5

0.4

0.3 1

0.2

0.1

0.0 # T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05

Time, s

2.00E+05 2.50E+05

3.00E+0

Figure 9A-10u - T_nIN_nD_EVE_R1 RPV Csl Fraction in Upper Drywell

VB FLOW RATE
Sequence: T_nIN_nD_EVE_R1
1.00E+01

9.00E+00 1

8.00E+00 1

7.00E+00

6.00E+00

5.00E+00 -

4.00E+00 -

3.00E+00 4

2.00E+00 4

1.00E+00 4

0.00E+00 f T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05
TIME, S

Figure 9A-10v - T_nIN_nD_EVE_R1 RPV VB Flow Rate
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9A.11 Filtered Release T-AT nIN nCHR _FR _R1

PRESSURE, PA

LEVEL, M

10000000 -

9000000 -

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000 =]

25

20

0

RPV PRESSURE
Sequence: T-AT_nIN_nCHR_FR_R1

——-"""\

0+

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

TIME, $

Figure 9A-11a - T-AT_nIN_nCHR_FR_R1 RPV Pressure

RPV WATER LEVELS
Sequence: T-AT_nIN_nCHR_FR_R1

== CORE === OWER PLENUM == SHROUD

3.00E+05

AN

T

LA ~~

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

TIME,

Figure 9A-11a - T-AT_nIN_nCHR_FR_R1 RPV Water Levels
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Core Temperature
Sequence: T-AT_nIN_nCHR_FR_R1

LEVEL, M

3500 +
3000 + r
2500 / l—F’eak Core Temp =—Avg Core Temp }7
X
g 2000 -
=1
<
3
Q.
€ 1500
[
1000 A
500 ~
0 T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+05
Time, s
Figure 9A-11c - T-AT_nIN_nCHR_FR_R1 Core Temperature
DRYWELL WATER LEVELS
Sequence: T-AT_nIN_nCHR_FR_R1
25.0
20.0 | — p— ’7
| LOWER DW GDCS POOL
15.0
—
5.0
0.0 T T T !
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+05

TIME, S

Figure 9A-11d - T-AT_nIN_nCHR_FR_R1 Drywell Water Levels

9A-122



POWER, W

SRV Flow Rate, kg/s

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: T-AT_nIN_nCHR_FR_R1
5.00E+09 -

4.50E+09 ¢

4.00E+09 [——DECAY HEAT —#—PCC HT REMOVAL}—————————
<

3.50E+09 3

3.00E+09 ¢

2.50E+09

¢

2.00E+09
¢

1.50E+09

»
¢
*
%
1.00E+09 §
i

5.00E+08
¢

0.00E+00 _

0.0E+00 5.0E+04 1.0E+05 1.5E+05 2.0E+05 2.5E+05 3.0E+05
TIME, S

Figure 9A-11e - T-AT_nIN_nCHR_FR_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time
Sequence: T-AT_nIN_nCHR_FR_R1
1.60E+03

1.40E+03 -
4

1.20E+03

1.00E+03

8.00E+02 -

6.00E+02

4.00E+02

2.00E+02

0.00E+00
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-11f - T-AT_nIN_nCHR_FR_R1 SRV Gas Flow vs. Time
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T-AT_nIN_nCHR_FR_R1

6.00E+02

5.00E+02

4.00E+02 -

3.00E+02 +

2.00E+02

1.00E+02 -

0.00E+00
0.0E+00

6.0E+02 1.2E+03 1.8E+03 24E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03

Time, s

Figure 9A-11g - T-AT_nIN_nCHR_FR_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T-AT_nIN_nCHR_FR_R1

1400000 -

7.2E+03

1200000

1000000 -

800000

600000 -

400000 -

200000

\

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-11h - T-AT_nIN_ nCHR_FR_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE
Sequence: T-AT_nIN_nCHR_FR_R1
900

800 -

700 -

600 -

500 A

400

300 T T T T T T T T T
0.0E+00  2.2E+04  4.4E+04 6.6E+04  8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 22E+05 24E+05
TIME, S

Figure 9A-11i - T-AT_nIN_nCHR_FR_R1 Lower Drywell Temperature

DW GAS TEMPERATURE

Sequence: T-AT_nIN_nCHR_FR_R1
900 -

800 4 /ﬂ-_’
700 4
600 -

500 -

400

300 -+
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 24E+05

TIME, S

Figure 9A-11j - T-AT_nIN_nCHR_FR_R1 DW Gas Temperature
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Release Fraction

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T-AT_nIN_nCHR_FR_R1
1.20E+00 -

1.00E+00 -

8.00E-01 4

6.00E-01

4.00E-01

2.00E-01

0.00E+00 T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 24E+05

Time, s

Figure 9A-11k - T-AT_nIN_nCHR_FR_R1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: T-AT_nIN_nCHR_FR_R1

7.00E-03 4
6.00E-03 4
5.00E-03 4
4.00E-03 -
3.00E-03 4
2.00E-03 4

1.00E-03 -

0.00E+00 M T T |

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 24E+05 26E+05 29E+05

Time, s

Figure 9A-111 - T-AT_nIN_nCHR_FR_R1 Csl Release Fraction
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Sequence: T-AT_nIN_nCHR_FR_R1

NEDO-33201 Rev 2

Downward Penetration (CCl)

0.07 -
0.06 -
T—ﬂ —e—LWR DW —#— UPPR DW
0.05 - *
£ 0.04
£
o
3 L 4
0.03
0.02 -
0.01
L 4
0.00
0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 259200
Time, s
Figure 9A-11n - T-AT_nIN nCHR_FR R1 ICS Heat Removal
IC HEAT REMOVAL
Sequence: T-AT_nIN_nCHR_FR_R1
1800000
1600000 §
1400000
1200000
2
=)
< 1000000
3
=
w
% 800000
P
I
600000
400000
200000
0
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

9A-127

Figu

11m

Dow
nwar

Pene
trati
on
(CCI



NEDO-33201 Rev 2

Water Temperatures
Sequence: T-AT_nIN_nCHR_FR_R1

500.0 | | |
—— Lower Drywell
——
450.0 . —=— Upper Suppression Pool
T —&— Isolation Condenser Pool
400.0
350.0

Temperature, K
N N w
o v o
o o o
o o o
| |

150.0

100.0 -

50.0 -

0.0 T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-110 - T-AT_nIN_nCHR_FR_R1 Water Temperature

Wetwell Water Levels
Sequence: T-AT_nIN_nCHR_FR_R1

20.0

18.0

—&— Downcomer

—#— Upper Suppression Pool
16.0

—=— Suppression Pool Level M

14.0

12.0

10.0

Level, m

8.0 4

6.0

N
40 _Ja;

2.0

0.0 |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-11p - T-AT_nIN_nCHR_FR_R1 Wetwell Water Levels
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H2 Mass, kg

Leak Rate, kg/s

Sequence: T-AT_nIN_nCHR_FR_R1
450

NEDO-33201 Rev 2

Hydrogen Generation

400

350

300 -

250

200

150 §

100 4

501
0

0.00E+00 2.20E+04 4.40E+04 6.60E+04

8.80E+04

1.10E+05 1.32E+05 1.54E+05
Time, s

1.76E+05

1.98E+05

2.20E+05

2.42E+05

Figure 9A-11q - T-AT_nIN_nCHR_FR_R1 Hydrogen Generation

Sequence: T-AT_nIN_nCHR_FR_R1
1.00E+00

9.00E-01

8.00E-01

7.00E-01

DW Leak/Failure Flow Rate

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.00E+00 5.00E+04

1.00E+05

1.50E+05

Time, s

2.00E+05

2.50E+05

3.00E+0

Figure 9A-11r - T-AT_nIN_nCHR_FR_R1 DW Leak/Failure Flow Rate
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Wetwell Vent Flow Rate
Sequence: T-AT_nIN_nCHR_FR_R1

4.50E+01
4.00E+01
3.50E+01

3.00E+01

kgls

2.50E+01

2.00E+01

Flow Rate,

1.50E+01

1.00E+01 \L
5.008+00 \

0.00E+00 T T T T T l
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05 2.6E+0

Time, s

Figure 9A-11s - T-AT_nIN_nCHR_FR_R1 Wetwell Vent Flow Rate

Csl Fract in SP

Sequence: T-AT_nIN_nCHR_FR_R1

0.9 4

o
®

—e— Downcomer —#— Lower Supp Pool =#— Upper Supp Pool

Csl Fraction
o o o o
S [ o ~

o
w

02

0.0®
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-11t - T-AT_nIN_nCHR_FR_R1 Csl Fraction in SP
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Csl Fraction in Upper Drywell
Sequence: T-AT_nIN_nCHR_FR_R1
1.0

0.9

—o— Lower Drywell —#— Upper Drywell }7

0.8

0.7 4

06

0.5 4

Fractional Mass

0.4 4

0.3

0.2 4

0.1+

00 = T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-11u - T-AT_nIN_nCHR_FR_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: T-AT_nIN_nCHR_FR_R1
1.60E+01

1.40E+01

1.20E+01

1.00E+01

8.00E+00

FLOW RATE, KG/S

6.00E+00

4.00E+00

2.00E+00

0.00E+00 T T u
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-11v - T-AT_nIN_nCHR_FR_R1 VB Flow Rate
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9A.12 Filtered Release (Vent @ 50% Cont. U.S.) T-AT_nIN_nCHR_FRS50_R1

RPV PRESSURE

Sequence: T-AT_nIN_nCHR_FR50_R1
10000000 4
9000000 -

8000000

7000000

6000000

5000000

PRESSURE, PA

4000000
3000000

22000000 -

[ T

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-12a - T-AT_nIN_nCHR_FRS50_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T-AT_nIN_nCHR_FR50_R1
25 4

‘—CORE ===LOWER PLENUM ——SHROUD

20

LEVEL, M

= —

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-12b - T-AT_nIN_nCHR_FRS0_R1 RPV Water Levels
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Core Temperature

Sequence: T-AT_nIN_nCHR_FR50_R1

3500
3000
2500 }—Peak Core Temp = Avg Core Temp }7
x
& 2000
]
®
I}
=3
€ 1500
e
1000
500 -
0 T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s
.
Figure 9A-12c - T-AT_nIN_nCHR_FR50_R1 Core Temperature
DRYWELL WATER LEVELS
Sequence: T-AT_nIN_nCHR_FR50_R1
25.0
200 [—LowErR bW —aDCs POOL |
15.0 f ™~
= \
i
w
>
w
-
10.0 \
— |
5.0
0.0 )
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-12d - T-AT_nIN_nCHR_FRS50_R1 Drywell Water Levels
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CORE POWER AND PCC HEAT REMOVAL

Sequence: T-AT_nIN_nCHR_FR50_R1
6.00E+07 \
5.00E+07

\ —e— DECAY HEAT —#—PCC HT REMOVAL
4.00E+07

3.00E+07

POWER, W

2.00E+07

1.00E+07

0.00E+00
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-12e - T-AT_nIN_nCHR_FR50_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T-AT_nIN_nCHR_FR50_R1
1.60E+03

1.40E+03

1.20E+03

1.00E+03

8.00E+02

SRV Flow Rate, kg/s

6.00E+02

2.00E+02

\
4.00E+02 i
L

0.00E+00 & &

0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-12f - T-AT_nIN_nCHR_FR50_R1 SRV Gas Flow vs. Time
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DPV Gas Flow Rate

Sequence: T-AT_nIN_nCHR_FR50_R1
6.00E+02

5.00E+02

4.00E+02

3.00E+02

DPV Flow Rate, kg/s

2.00E+02

1.00E+02

0.00E+00 T
0.0E+00 6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03 7.2E+0

Time, s

Figure 9A-12g - T-AT_nIN_nCHR_FR50_R1 DPV Gas Flow Rate

DRYWELL PRESSURE
Sequence: T-AT_nIN_nCHR_FR50_R1
1400000

1200000
1000000

800000

PRESSURE, PA

600000

400000

200000 ————

0 T T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-12h - T-AT_nIN_nCHR_FRS50_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K
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LOWER DRYWELL TEMPERATURE
Sequence: T-AT_nIN_nCHR_FR50_R1
900 -

800 -

~ W

600

500

400 1

300 T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-12i - T-AT_nIN_nCHR_FR50_R1 Lower Drywell Temperature

DW GAS TEMPERATURE
Sequence: T-AT_nIN_nCHR_FR50_R1

900

800 4

_—

700 j

600 ¢+

500 4

400

300 -+ T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-12j - T-AT_nIN_nCHR_FR50_R1 DW Gas Temperature
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Release Fraction

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T-AT_nIN_nCHR_FR50_R1
1.20E+00

1.00E+00 -

8.00E-01

6.00E-01 1

4.00E-01

2.00E-01 §

0.00E+00
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.6E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-12k - T-AT_nIN_nCHR_FRS0_R1 Noble Gas Release Fraction

Csl Release Fraction

Sequence: T-AT_nIN_nCHR_FR50_R1
1.60E-02

1.40E-02

1.20E-02

1.00E-02
8.00E-03 /

6.00E-03

4.00E-03 /
2.00E-03

0.00E+00

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-121 - T-AT_nIN_nCHR_FRS50_R1 Csl Release Fraction

——————

S——
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Sequence: T-AT_nIN_nCHR_FR50_R1

0.07

NEDO-33201 Rev 2

Downward Penetration (CCI)

0.06

0.05 4

0.04 4

Depth, m

0.03

|——LWR DW —#— UPPR DW

0.02

0.01 4

0.00

21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600
Time, s

25920

Figure 9A-12m - T-AT_nIN_nCHR_FRS50_R1 Downward Penetration (CCI)

IC HEAT REMOVAL

Sequence: T-AT_nIN_nCHR_FR50_R1

1800000

1600000 3
1400000
1200000
1000000

800000

HEAT REMOVAL, W

600000

400000

200000

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-12n - T-AT_nIN_nCHR_FRS0_R1 ICS Heat Removal
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Water Temperatures
Sequence: T-AT_nIN_nCHR_FR50_R1

500.0 | | |
—— Lower Drywell
450.0 —=— Upper Suppression Pool
—— Isolation Condenser Pool
400.0
350.0

Temperature, K
N N w
o [ o
o o o
o o o
| |

150.0

100.0 -

50.0 -

0.0 T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-120 - T-AT_nIN_nCHR_FR50_R1 Water Temperature

Wetwell Water Levels
Sequence: T-AT_nIN_nCHR_FR50_R1

20.0

18.0

—&— Downcomer

—#— Upper Suppression Pool
16.0

—=— Suppression Pool Level M

14.0

12.0

10.0

Level, m

8.0 4

6.0

40 w '& -
{
20

0.0 —

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-12p - T-AT_nIN_nCHR_FRS50_R1 Wetwell Water Levels
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H2 Mass, kg

Leak Rate, kg/s

NEDO-33201 Rev 2

Hydrogen Generation

Sequence: T-AT_nIN_nCHR_FR50_R1
450

400

350

300 -

250

200

150 4

100 4

50 1

0.00E+00 2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05
Time, s

Figure 9A-12q - T-AT_nIN_nCHR_FRS50_R1 Hydrogen Generation

DW Leak/Failure Flow Rate

Sequence: T-AT_nIN_nCHR_FR50_R1
1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-12r - T-AT_nIN_nCHR_FR50_R1 DW Leak/Failure Flow Rate
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Wetwell Vent Flow Rate
Sequence: T-AT_nIN_nCHR_FR50_R1

3.00E+01

2.50E+01

2.00E+01

kgls
—

1]
® 1.50E+01
4
3
w

1.00E+01

5.00E+00 \

—
0.00E+00 T T T T T T T l
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05 2.6E+0
Time, s
Figure 9A-12s - T-AT_nIN_nCHR_FRS50_R1 Wetwell Vent Flow Rate
Csl Fract in SP
Sequence: T-AT_nIN_nCHR_FR50_R1

1.0 4

0.9

0.8 +

—e— Downcomer —#— Lower Supp Pool =#— Upper Supp Pool
0.7 4
0.6

Csl Fraction
o
2

0.4

0.3 4

0.2

011 %

0.0 =& |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-12t - T-AT_nIN_nCHR_FR50_R1 Csl Fraction in SP
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Csl Fraction in Upper Drywell
Sequence: T-AT_nIN_nCHR_FR50_R1
1.0

0.9

—o— Lower Drywell —#— Upper Drywell }7

0.8

0.7 4

06

0.5 4

Fractional Mass

0.4 4

0.3

0.2 4

0.1+

00 = T T |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-12u - T-AT_nIN_nCHR_FRS50_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: T-AT_nIN_nCHR_FR50_R1
1.60E+01

1.40E+01

1.20E+01

1.00E+01

8.00E+00

FLOW RATE, KG/S

6.00E+00

4.00E+00

2.00E+00

0.00E+00 T T u
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-12v - T-AT_nIN_nCHR_FR50_R1 VB Flow Rate
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9A.13 Containment Overpressure (VB) - High Pressure T nDP_nIN_VB_R1

PRESSURE, PA

LEVEL, M

Sequence: T_nDP_nIN_VB_R1

10000000 §

9000000 -

8000000 I’

7000000

NEDO-33201 Rev 2

RPV PRESSURE

6000000 -

5000000 -

4000000

3000000 -

2000000 -

1000000 4

0

" ~—

— A

0.00E+00

Sequence: T_nD|

254

20

5.00E+04 1.00E+05

1.50E+05
TIME, S

2.00E+05 2.50E+05

Figure 9A-13a — T_nDP_nIN_VB_R1 RPV Pressure

P_nIN_VB_R1

RPV WATER LEVELS

‘—CORE ===LOWER PLENUM ——SHROUD

3.00E+0

L e,

0.00E+00

5.00E+04 1.00E+05

1.50E+05
TIME, S

2.00E+05 2.50E+05

Figure 9A-13b — T_nDP_nIN_VB_R1 RPV Water Levels
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Temperature, K

LEVEL, M

3500

3000

2500

N
=}
S
S

@
=]
S

Sequence: T_nDP_nIN_VB_R1

NEDO-33201 Rev 2

Core Temperature

}— Peak Core Temp = Avg Core Temp }7

1000

500 -
0 T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s

Figure 9A-13c — T_nDP_nIN_VB_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nDP_nIN_VB_R1

25.0 q

20.0

15.0

10.0

AN

[—LOWER DW —GDCS POOL —— UPPER DW [———

5.0

0.0

0.00E+00 5.00E+04 1.00E+05

1.50E+05
TIME, S

A

S

2.00E+05 2.50E+05 3.00E+0

Figure 9A-13d — T_nDP_nIN_VB_R1 Drywell Water Levels
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POWER, W

kgls

SRV Flow Rate,

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: T_nDP_nIN_VB_R1

6.00E+07 4

5.00E+07

—e— DECAY HEAT —#—PCC HT REMOVAL

4.00E+07

3.00E+07

2.00E+07

1.00E+07

0.00E+00 |J e e

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-13e — T_nDP_nIN_VB_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_nDP_nIN_VB_R1

1.40E+03

1.20E+03

1.00E+03

8.00E+02

6.00E+02

4.00E+02

2.00E+02

J

e

0.00E+00
0.00E+00

1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03
Time, s

Figure 9A-13f — T _nDP_nIN_VB_R1 SRV Gas Flow Rate
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T_nDP_nIN_VB_R1

1.20E+03

1.00E+03

8.00E+02

6.00E+02

4.00E+02

2.00E+02

0.00E+00 «
0.0E+00

6.0E+02

1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03
Time, s

Figure 9A-13g — T _nDP_nIN_VB_RI1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_nDP_nIN_VB_R1

1400000

1200000

1000000

800000

600000

400000

—

6.6E+03

7.2E+0

200000 I,

\

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-13h — T_nDP_nIN_VB_RI1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE
Sequence: T_nDP_nIN_VB_R1
1000

900

800

700

600

500

400 /

300 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

TIME, S

Figure 9A-13i — T_nDP_nIN_VB_R1 Lower Drywell Temperature

DW GAS TEMPERATURE
Sequence: T_nDP_nIN_VB_R1

1100 4
1000 4
900 A
800 -

700

600 4

1 i
400 r}_/»

4
300

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-13j — T _nDP_nIN_VB_RI1 Drywell Gas Temperature
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Release Fraction

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nDP_nIN_VB_R1
1.20E+00

1.00E+00

8.00E-01 4

6.00E-01 4

4.00E-01

2.00E-01 4

0.00E+00
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.6E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-13k — T_nDP_nIN_VB_R1 Noble Gas Release Fraction

Csl Release Fraction

Sequence: T_nDP_nIN_VB_R1
4.50E-03

4.00E-03

3.50E-03

3.00E-03

2.50E-03

2.00E-03

1.50E-03

1.00E-03

5.00E-04

—

0.00E+00 T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-131-T_nDP_nIN_VB_R1 Csl Release Fraction
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Sequence: T_nDP_nIN_VB_R1

0.04

NEDO-33201 Rev 2

Downward Penetration (CCI)

0.03 4

0.03 4

0.02 4

Depth, m

0.02

—e—_WR DW —#—UPPR DW

0.01

_—

0.01 4

0.00

l

21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 25920
Time, s

Figure 9A-13m — T_nDP_nIN_VB_R1 Downward Penetration (CCI)

IC HEAT REMOVAL

Sequence: T_nDP_nIN_VB_R1

1800000

1600000

1400000

1200000

1000000

800000

HEAT REMOVAL, W

600000

400000

200000

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-13n — T_nDP_nIN_VB_RI1 ICS Heat Removal
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Water Temperatures
Sequence: T_nDP_nIN_VB_R1
500.0 -

450.0

400.0 -

350.0 -

w
1=}
=4
o

—e—Lower Drywell

Temperature, K
N N
o [
o o
o o
|

—#— Upper Suppression Pool

—&—Isolation Condenser Pool

150.0

100.0 -

50.0 -

0.0 T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-130 — T_nDP_nIN_VB_R1 Water Temperatures

Wetwell Water Levels
Sequence: T_nDP_nIN_VB_R1

20.0

18.0

—&— Downcomer

—#— Upper Suppression Pool
16.0

—=— Suppression Pool Level M

14.0

12.0

10.0

Level, m

8.0 4

6.0 ‘
4

4.0 4

2.0

0.0 |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-13p — T_nDP_nIN_VB_R1 Wetwell Water Levels
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Hydrogen Generation

Sequence: T_nDP_nIN_VB_R1
600 -

500 {

400 4

H2 Mass, kg
w
8
3

200 1

100

0 T - - - - . .
0.00E+00 2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05
Time, s
. .
Figure 9A-13q — T_nDP_nIN_VB_R1 Hydrogen Generation
DW Leak/Failure Flow Rate
Sequence: T_nDP_nIN_VB_R1

3.00E+01 -

2.50E+01

2.00E+01
0
S 1.50E+01
g
g
5
o
x
$ 1.00E+01
3 \

=
5.00E+00 ‘\
0.00E+00 - - - .
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2,00E+05 2.50E+05 3.00E-
-5.00E+00 -
Time, s

Figure 9A-13r - T_nDP_nIN_VB_R1 Drywell Leak/Failure Flow Rate
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Flow Rate, kg/s

Csl Fraction

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00

0.9 4

0.8 4

0.7 4

0.6 4

0.5+

04 4

0.3 4

02

0.1+

0.0

NEDO-33201 Rev 2

Wetwell Vent Flow Rate
Sequence: T_nDP_nIN_VB_R1

0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-13s — T_nDP_nIN_VB_R1 Wetwell Vent Flow Rate

Csl Fract in SP
Sequence: T_nDP_nIN_VB_R1

—e— Downcomer —#— Lower Supp Pool =#— Upper Supp Pool

2.6E+0

M

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-13t— T _nDP_nIN_VB_R1 Csl Fraction in Suppression Pool
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FLOW RATE, KG/S

NEDO-33201 Rev 2

VB FLOW RATE

Sequence: T_nDP_nIN_VB_R1

1.00E+01

9.00E+00

8.00E+00

7.00E+00

6.00E+00

5.00E+00

4.00E+00

3.00E+00

2.00E+00

1.00E+00

0.00E+00 +—4
0.00E+00

\

5.00E+04 1.00E+05 1.50E+05
TIME, 8

Figure 9A-13u — T_nDP_nIN_VB_R1 Vacuum Breaker Flow Rate
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9A.14 Containment Overpressure (VB) - Low Pressure T nIN_VB_R1

PRESSURE, PA

LEVEL, M

RPV PRESSURE
Sequence: T_nIN_VB_R1
8000000
7000000
6000000
5000000
4000000
3000000
2000000
0+ T T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S
.
Figure 9A-14a — T_nIN_VB_R1 RPV Pressure
RPV WATER LEVELS
Sequence: T_nIN_VB_R1
25 4 ‘
‘—CORE ===_OWER PLENUM ——SHROUD
20
15
10
B r‘l e~
m S
0 T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-14b — T_nIN_VB_R1 RPV Water Levels
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Core Temperature

Sequence: T_nIN_VB_R1

3500
3000
2500 }—Peak Core Temp = Avg Core Temp }7
x
@ 2000
=1
©
3
-
€ 1500
°
1000
500 -
0 T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
Time, s
.
Figure 9A-14c — T _nIN_VB_R1 Core Temperature
DRYWELL WATER LEVELS
Sequence: T_nIN_VB_R1
25.0 4
20.0 [—LOWER DW —GDCS POOL —— UPPER DW [———
15.0 1 \
=
4 \
w
>
w
-
10.0
——
5.0
’_F_‘ M
0.0 4 :
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-14d — T_nIN_VB_RI1 Drywell Water Levels
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POWER, W

SRV Flow Rate, kg/s

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: T_nIN_VB_R1
6.00E+07

5.00E+07
\ —e— DECAY HEAT —#—PCC HT REMOVAL

4.00E+07

3.00E+07

2.00E+07

1.00E+07

0.00E+00 -LJ—L———-J T —b‘—-&

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-14e — T _nIN_VB_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_nIN_VB_R1
3.00E+02

2.50E+02

2.00E+02

1.50E+02

1.00E+02

5.00E+01

0.00E+00 T g T > T *
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-14f — T _nIN_VB_R1 SRV Gas Flow Rate
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DPV Flow Rate, kg/s

PRESSURE, PA

Sequence: T_nIN_VB_R1
1.80E+02

1.60E+02

1.40E+02

1.20E+02

1.00E+02

NEDO-33201 Rev 2

DPV Gas Flow Rate

8.00E+01

6.00E+01

4.00E+01

2.00E+01

—~

\

0.00E+00 T
0.0E+00 6.0E+02

Sequence: T_nIN_VB_R1
1400000

1200000
1000000
800000

600000

400000

1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03
Time, s

4.2E+03 4.8E+03

5.4E+03

6.0E+03

Figure 9A-14¢g — T _nIN_VB_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

—

6.6E+03

7.2E+0

200000

\

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05
TIME, S

2.00E+05

2.50E+05

Figure 9A-14h — T_nIN_VB_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE
Sequence: T_nIN_VB_R1
900 -

800 -

700 4

600

500

400 1

300

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-14i — T_nIN_VB_RI1 Lower Drywell Temperature

DW GAS TEMPERATURE
Sequence: T_nIN_VB_R1

900
800

700

600

500 4

400

L
300

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-14j — T _nIN_VB_R1 Drywell Gas Temperature
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Fractional Mass

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nIN_VB_R1
1.20E+00

1.00E+00 -

8.00E-01 4

6.00E-01 4

4.00E-01

2.00E-01 4

0.00E+00
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.6E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-14k — T_nIN_VB_R1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: T_nIN_VB_R1

1.80E-02

1.60E-02

1.40E-02

1.20E-02

1.00E-02

8.00E-03 —

6.00E-03

4.00E-03

2.00E-03

0.00E+00 T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 24E+05

Time, s

Figure 9A-141 - T_nIN_VB_RI1 Csl Release Fraction
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0.07

0.06

0.05 4

0.04 4

Depth, m

0.03

0.02

0.01 4

0.00

1800000

1600000

1400000

1200000

HEAT REMOVAL, W

600000

400000

200000

1000000

800000

Sequence: T_nIN_VB_R1

NEDO-33201 Rev 2

Downward Penetration (CCI)

—e—_WR DW —#—UPPR DW

0 21600

43200 64800 86400 108000 129600 151200 172800 194400 216000
Time, s

237600

Figure 9A-14m — T_nIN_VB_R1 Downward Penetration (CCI)

Sequence: T_nIN_VB_R1

IC HEAT REMOVAL

25920

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-14n — T_nIN_VB_R1 ICS Heat Removal
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Water Temperatures

Sequence: T_nIN_VB_R1

500.0

450.0

—&— Lower Drywell

400.0 -

350.0

—=— Upper Suppression Pool

—&— Isolation Condenser Pool

w
1=}
=4
o

Temperature, K

N N}
=3 133
=4 =

o o
L L

150.0

100.0 -

50.0 -

0.0 T

0.0E+00 2.2E+04

Sequence: T_nIN_VB_R1
20.0 -

18.0

4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05

Time, s

Figure 9A-140 — T_nIN_VB_R1 Water Temperatures

Wetwell Water Levels

16.0

—&— Downcomer

—#— Upper Suppression Pool

14.0

—=— Suppression Pool Level M

2.4E+05

12.0

10.0

Level, m

®
o

6.0
4.0

2.0

0.0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-14p — T_nIN_VB_R1 Wetwell Water Levels
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450 4

400

350

300 4

H2 Mass, kg
N
S
3

150 §

100 4

50 1

0

)
o
S

NEDO-33201 Rev 2

Hydrogen Generation

Sequence: T_nIN_VB_R1

0.00E+00

3.00E+01

2.50E+01

2.00E+01

kgls

Leak Rate,

1.00E+01

5.00E+00

0.00E+00

1.50E+01

2.20E+04

4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05
Time, s

Figure 9A-14q — T_nIN_VB_R1 Hydrogen Generation

DW Leak/Failure Flow Rate

Sequence: T_nIN_VB_R1

\

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-14r — T _nIN_VB_R1 Drywell Leak/Failure Flow Rate
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Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate
Sequence: T_nIN_VB_R1

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-14s — T_nIN_VB_R1 Wetwell Vent Flow Rate

Csl Fract in SP
Sequence: T_nIN_VB_R1

0.9 4

0.8 4

—e— Downcomer —#— Lower Supp Pool =#— Upper Supp Pool

0.7 4

0.6 4

0.5+

04 4

0.3 4

2.6E+0

02

0.1+
0.0 IJ

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-14t — T _nIN_VB_RI1 Csl Release Fraction
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Fractional Mass

FLOW RATE, KG/S

Sequence: T_nIN_VB_R1

1.0

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

0.9

0.8

0.7 4

06

—o— Lower Drywell —#— Upper Drywell }7

0.5 4

0.4 4

0.3 'ﬂ

0.2 4

0.1+

0.0
0.00E+00

5.00E+04

T
1.00E+05 1.50E+05
Time, s

2.00E+05 2.50E+05

Figure 9A-14u — T_nIN_VB_R1 Csl Fraction in Upper Drywell

Sequence: T_nIN_VB_R1

1.20E+01

1.00E+01

8.00E+00

6.00E+00

4.00E+00

2.00E+00

VB FLOW RATE

-

3.00E+0

0.00E+00
0.00E+00

5.00E+04

1.00E+05 1.50E+05
TIME, S

2.00E+05 2.50E+05

Figure 9A-14v — T_nIN_VB_R1 Vacuum Breaker Flow Rate
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9A.15 Containment Overpressure (W1) T nDP_nIN nCHR W1 R1
» RPV PRESSURE

10000000 §

9000000 -

8000000 | ‘

7000000

6000000 -

5000000 -

PRESSURE, PA

4000000
3000000 -
2000000 -

1000000 - ,A

0 T T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-15a — T_nDP_nIN_nCHR_WI1_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_nDP_nIN_nCHR_W1_R1
25 4

‘—CORE ===LOWER PLENUM ——SHROUD

20

LEVEL, M

|14A.. Y o TN
0 ; -

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-15b — T_nDP_nIN_nCHR_W1_R1 RPV Water Levels
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Core Temperature
Sequence: T_nDP_nIN_nCHR_W1_R1

4500

4000

3500

——Peak Core Temp = Avg Core Temp

3000 “

IN)
@
=]
S

Temperature, K
N
o
1S3
o

1500 -

1000

500 -

0

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

Figure 9A-15¢ — T_nDP_nIN_nCHR_W1_R1 Core Temperature

DRYWELL WATER LEVELS
Sequence: T_nDP_nIN_nCHR_W1_R1

25.0 q

20.0

{—LOWER DW ——GDCS POOL —— UPPER DW |——

15.0 I \\

3.00E+0

LEVEL, M

5.0

0.0

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-15d - T_nDP_nIN_nCHR_W1_R1 Drywell Water Levels
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POWER, W

kgls

SRV Flow Rate,

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: T_nDP_nIN_nCHR_W1_R1

6.00E+07 4

5.00E+07 \
4.00E+07

—e— DECAY HEAT —#—PCC HT REMOVAL

3.00E+07

2.00E+07

1.00E+07

0.00E+00
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-15¢ — T nDP_nIN_nCHR_W1_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_nDP_nIN_nCHR_W1_R1

1.40E+03

1.20E+03

1.00E+03

8.00E+02

6.00E+02

4.00E+02

2.00E+02

e o ||

0.00E+00
0.00E+00

1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03
Time, s

Figure 9A-15f — T _nDP_nIN_nCHR_WI1_R1 SRV Gas Flow Rate
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DPV Flow Rate, kg/s

PRESSURE, PA

NEDO-33201 Rev 2

DPV Gas Flow Rate

Sequence: T_nDP_nIN_nCHR_W1_R1

1.20E+03

1.00E+03

8.00E+02

6.00E+02

4.00E+02

2.00E+02

0.00E+00
0.0E+00

6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03
Time, s

Figure 9A-15¢ — T _nDP_nIN_nCHR_W1_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_nDP_nIN_nCHR_W1_R1

1400000

1200000

1000000

800000

600000

400000

7.2E+0

200000 ’_JL'

0
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-15h — T_nDP_nIN_nCHR_W1_R1 Drywell Pressure
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LOWER DRYWELL TEMPERATURE
Sequence: T_nDP_nIN_nCHR_W1_R1
900 -

800 -

700 4

600

TEMPERATURE, K

500

WWW "

400

300

1.3E+05 1.5E+05

TIME, S

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05

1.8E+05 2.0E+05 2.2E+05 2.4E+05

Figure 9A-15i — T_nDP_nIN_nCHR_W1_R1 Lower Drywell Temperature

DW GAS TEMPERATURE
Sequence: T_nDP_nIN_nCHR_W1_R1

800

750 4

700 4

650

=)
o
S

550

TEMPERATURE, K

@
o
15}

450 b -

400 -

350 4

4

300

1.3E+05
TIME, S

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.5E+05

1.8E+05

2.0E+05 2.2E+05 2.4E+05

Figure 9A-15j — T _nDP_nIN_nCHR_W1_R1 Drywell Gas Temperature
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Fractional Mass

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_nDP_nIN_nCHR_W1_R1
1.20E+00

1.00E+00

8.00E-01 4

6.00E-01 4

4.00E-01

2.00E-01 4

0.00E+00
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.6E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-15k — T_nDP_nIN_nCHR_W1_R1 Noble Gas Release Fraction

Csl Release Fraction

Sequence: T_nDP_nIN_nCHR_W1_R1
4.00E-04

3.50E-04

3.00E-04

2.50E-04 /

2.00E-04
1.50E-04
1.00E-04
5.00E-05 / /
0.00E+00

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-151 - T_nDP_nIN_nCHR_W1_R1 Csl Release Fraction
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0.02

0.01 4

0.01

0.01

Depth, m

0.01 4

0.00 4

0.00 4

0.00

1800000

1600000

1400000

1200000

HEAT REMOVAL, W

600000

400000

200000

1000000

800000

Sequence: T_nDP_nIN_nCHR_W1_R1

NEDO-33201 Rev 2

Downward Penetration (CCI)

—e—_WR DW —#—UPPR DW

21600

43200 64800 86400 108000 129600 151200 172800 194400 216000 237600
Time, s

25920

Figure 9A-15m — T_nDP_nIN_nCHR_W1_R1 Downward Penetration (CCI)

IC HEAT REMOVAL

Sequence: T_nDP_nIN_nCHR_W1_R1

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-15n — T_nDP_nIN_nCHR_WI1_R1 ICS Heat Removal
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Water Temperatures
Sequence: T_nDP_nIN_nCHR_W1_R1
500.0 -

—— Lower Drywell
B e
450.0 p—— k —=— Upper Suppression Pool

—&— Isolation Condenser Pool

400.0 -

350.0 -

w
1=}
=4
o

Temperature, K
N N
o [
o =4
o o
| N

150.0

100.0 -

50.0 -

0.0 T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-150 — T_nDP_nIN_nCHR_W1_R1 Water Temperatures

Wetwell Water Levels
Sequence: T_nDP_nIN_nCHR_W1_R1
20.0 -

18.0

—&— Downcomer

—#— Upper Suppression Pool
16.0

—&— Suppression Pool Level M

14.0

12.0

10.0

Level, m

8.0 4

4.0 { )

2.0

0.0 |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-15p — T_nDP_nIN_nCHR_W1_R1 Wetwell Water Levels
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600

500

400 4

H2 Mass, kg
w
8
3

NEDO-33201 Rev 2

Hydrogen Generation

Sequence: T_nDP_nIN_nCHR_W1_R1

—

200
100 4
0 T T T T - - -
0.00E+00 2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05 2.42E+05
Time, s
o .
Figure 9A-15q — T_nDP_nIN_nCHR_W1_R1 Hydrogen Generation
DW Leak/Failure Flow Rate
Sequence: T_nDP_nIN_nCHR_W1_R1

3.00E+01

2.50E+01

2.00E+01
@
2
g
S 1.50E+01
x
K
o
-

1.00E+01

3
—
5.00E+00
0.00E+00 T :
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-15r - T_nDP_nIN_nCHR_W1_R1 Drywell Leak/Failure Flow Rate
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Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate
Sequence: T_nDP_nIN_nCHR_W1_R1

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05 2.6E+0

Time, s

Figure 9A-15s — T_nDP_nIN_nCHR_W1_R1 Wetwell Vent Flow Rate

Csl Fract in SP
Sequence: T_nDP_nIN_nCHR_W1_R1

0.9 4

0.8 4

—e— Downcomer —#— Lower Supp Pool =~ Upper Supp Pool

0.7 4

0.6 4

05

0.4

0.3 4
02

01 k}{'_——-»""‘"*

0.0 |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-15t— T _nDP_nIN_nCHR_W1_R1 Csl Fraction in Suppression Pool
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Csl Fraction in Upper Drywell
Sequence: T_nDP_nIN_nCHR_W1_R1

1.0

0.9

—o— Lower Drywell —#— Upper Drywell }7

0.8

0.7 4

06

0.5 4

Fractional Mass

0.4 4

0.3
0.2 4

0.1+

0.0 .ﬁ: s e —

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-15u — T_nDP_nIN_nCHR_W1_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: T_nDP_nIN_nCHR_W1_R1
7.00E+00

6.00E+00

5.00E+00

KG/S

4.00E+00

3.00E+00

FLOW RATE,

2.00E+00

1.00E+00

0.00E+00 T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-15v—T_nDP_nIN_nCHR_W1_R1 Vacuum Breaker Flow Rate
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9A.16 Containment Overpressure (W2) T nDP_nIN nCHR W2 R1

PRESSURE, PA

LEVEL, M

10000000
9000000 -

8000000 I ‘
7000000
6000000 -
5000000 -
4000000
3000000 -

2000000 -

1000000 4

254

20

0

Sequence: T_nDP_nIN_nCHR_W2_R1

RPV PRESSURE

s

0

— N

0.00E+00 5.00E+04

1.00E+05

1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-16a — T_nDP_nIN_nCHR_W2_R1 RPV Pressure

Sequence: T_nDP_nIN_nCHR_W2_R1

RPV WATER LEVELS

‘—CORE ===LOWER PLENUM ——SHROUD

3.00E+0

"

0.00E+00 5.00E+04

Figure 9A-16b — T_nDP_nIN_nCHR_W2_R1 RPV Water Levels

1.00E+05

1.50E+05 2.00E+05 2.50E+05
TIME, S
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Temperature, K

LEVEL, M

3500

NEDO-33201 Rev 2

Core Temperature
Sequence: T_nDP_nIN_nCHR_W2_R1

3000 -

2500

N
=}
S
S

@
=]
S

}— Peak Core Temp = Avg Core Temp }7

1000

500 -

0

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05

2.50E+05 3.00E+0
Time, s

Figure 9A-16c — T_nDP_nIN_nCHR_W2_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_nDP_nIN_nCHR_W2_R1

25.0 q

20.0 }—LOWER DW ——GDCS POOL UPPER DW }7

15.0

10.0 \

5.0 \

0.0 \ e E——

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-16d — T_nDP_nIN_nCHR_W2_ R1 Drywell Water Levels

9A-177



POWER, W

WATER LEVEL, M

NEDO-33201 Rev 2

CORE POWER AND PCC HEAT REMOVAL

Sequence: T_nDP_nIN_nCHR_W2_R1
6.00E+07 \
5.00E+07

\ —e— DECAY HEAT —#—PCC HT REMOVAL
4.00E+07

N

3.00E+07

2.00E+07

1.00E+07

0.00E+00 IJ T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-16e — T nDP_nIN_nCHR_W2_R1 Core Power and PCCS Heat Removal

UPPER POOL LEVELS

——DRYER/SEPARATOR STORAGE ——ICS HT EXCH RM PCC HT EXCH RM INNER/OUTER POOLS

0 T T T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-16f — T _nDP_nIN_nCHR_W2_R1 Upper Pool Water Levels
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SRV Gas Flow vs Time

Sequence: T_nDP_nIN_nCHR_W2_R1
1.40E+03

1.20E+03

1.00E+03

kgls

~ 8.00E+02

6.00E+02

SRV Flow Rate,

4.00E+02

2.00E+02

0.00E+00 T T
0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03

Time, s

Figure 9A-16g — T _nDP_nIN_nCHR_W2_ R1 SRV Gas Flow Rate

DPV Gas Flow Rate

Sequence: T_nDP_nIN_nCHR_W2_R1
1.20E+03

1.00E+03

8.00E+02

6.00E+02

DPV Flow Rate, kg/s

4.00E+02

2.00E+02

0.00E+00 - J
0.0E+00 6.0E+02 1.26403 1.8E+03 24E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03

Time, s

Figure 9A-16h — T_nDP_nIN_nCHR_W2_R1 DPV Gas Flow Rate

7.2E+0
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TEMPERATURE, K

PRESSURE, PA

NEDO-33201 Rev 2

DRYWELL PRESSURE
Sequence: T_nDP_nIN_nCHR_W2_R1
1400000

1200000

1000000

800000

600000 1

400000 \

|

200000 ’_Jv

0 T T T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-16i — T_nDP_nIN_nCHR_W2_R1 Drywell Pressure

LOWER DRYWELL TEMPERATURE

Sequence: T_nDP_nIN_nCHR_W2_R1
800 -

750
700 - N
650

600

550

500 -
450 | r_”’-/‘—\.,__,——-———\______

400

350

300 T T T T T T T T T T T ]
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05 2.6E+05 2.9E+0

TIME, S

Figure 9A-16j — T nDP_nIN_nCHR_W2_R1 Lower Drywell Temperature
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TEMPERATURE, K

Fractional Mass

NEDO-33201 Rev 2

DW GAS TEMPERATURE
Sequence: T_nDP_nIN_nCHR_W2_R1

800
750 4
700 4

650 4

o
S
S

133
s}
1=}

500
o=
450 g, g

400 P

350 4

4

300 T T T T T T T T T T T T l
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05 2.6E+05 2.9E+0

TIME, S

Figure 9A-16k — T_nDP_nIN_nCHR_W2_R1 Drywell Gas Temperature

Noble Gas Release Fraction

Sequence: T_nDP_nIN_nCHR_W2_R1
1.20E+00

1.00E+00

8.00E-01 4

6.00E-01 4

4.00E-01

2.00E-01 §

0.00E+00
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05 2.6E+05 2.9E+05

Time, s

Figure 9A-161 - T_nDP_nIN_nCHR_W2_R1 Noble Gas Release Fraction
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1.00E-04

9.00E-05

8.00E-05

7.00E-05

Fractional Mass

3.00E-05

2.00E-05

6.00E-05

5.00E-05

4.00E-05

NEDO-33201 Rev 2

Csl Release Fraction
Sequence: T_nDP_nIN_nCHR_W2_R1

1.00E-05 /

0.00E+00

0.02

0.01 4

0.01 4

0.01 4

Depth, m

0.01 4

0.00

0.00 4

0.00

0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05 2.6E+05 2.9E+0
Time, s

Figure 9A-16m — T_nDP_nIN_nCHR_W2_R1 Csl Release Fraction

Downward Penetration (CCI)

—e—LWR DW —=—UPPR DW |

Sequence: T_nDP_nIN_nCHR_W2_R1

0 21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600 25920

Time, s

Figure 9A-16n — T_nDP_nIN_nCHR_W2_R1 Downward Penetration (CCI)
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Temperature, K

HEAT REMOVAL, W

Sequence: T_nDP_nIN_nCHR_W2_R1

1800000

1600000

1400000

1200000

1000000

800000

NEDO-33201 Rev 2

IC HEAT REMOVAL

600000

400000

200000

0

0.00E+00 5.00E+04

1.00E+05 1.50E+05

TIME, S

2.00E+05 2.50E+05

Figure 9A-160 — T_nDP_nIN_nCHR_W2_R1 ICS Heat Removal

Sequence: T_nDP_nIN_nCHR_W2_R1
500.0

Water Temperatures

3.00E+0

450.0

=

400.0 -

350.0 4

300.0

<
250.0 -

200.0

—e—Lower Drywell

150.0

—m— Upper Suppression Pool

—£—Isolation Condenser Pool

100.0 -

50.0 -

0.0 T T

0.0E+00 2.2E+04 4.4E+04

Figure 9A-16p — T_nDP_nIN_nCHR_W2_R1 Water Temperatures

6.6E+04

T T T T T
8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05 2.6E+05
Time, s
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Wetwell Water Levels

Sequence: T_nDP_nIN_nCHR_W2_R1

20.0

—— D

18.0

—#— Upper Suppression Pool

16.0

14.0

12.0

10.0 -

Level, m

8.0

6.0
4.0 4

—&— Suppression Pool Level M

’M

2.0 4

0.0

|

0.00E+00

5.00E+04 1.00E+05 1.50E+05

Time, s

Figure 9A-16q — T_nDP_nIN_nCHR_W2_R1 Wetwell Water Levels

Hydrogen Generation

Sequence: T_nDP_nIN_nCHR_W2_R1

600

2.00E+05 2.50E+05

3.00E+0

500 !

400

H2 Mass, kg
w
3
3

200

100 4

0
0.00E+00

2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 1.98E+05 2.20E+05

Time, s

Figure 9A-16r - T_nDP_nIN_nCHR_W2_R1 Hydrogen Generation
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Leak Rate, kg/s

Flow Rate, kg/s

NEDO-33201 Rev 2

DW Leak/Failure Flow Rate

Sequence: T_nDP_nIN_nCHR_W2_R1

3.00E+01

2.50E+01

2.00E+01

1.50E+01

1.00E+01

5.00E+00

0.00E+00
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

3.00E+0

Figure 9A-16s — T_nDP_nIN_nCHR_W2_R1 Drywell Leak/Failure Flow Rate

Wetwell Vent Flow Rate

Sequence: T_nDP_nIN_nCHR_W2_R1

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00

0.0E+00

2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05
Time, s

Figure 9A-16t — T _nDP_nIN_nCHR_W2_R1 Wetwell Vent Flow Rate
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Csl Fraction

Fractional Mass

NEDO-33201 Rev 2

Csl Fract in SP
Sequence: T_nDP_nIN_nCHR_W2_R1

0.9 4

0.8 q

—e— Downcomer —#— Lower Supp Pool =% Upper Supp Pool

0.7

0.6

0.5 4

04 4

0.3

0.2 4

0.1+

’M

0.0 |
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-16u — T_nDP_nIN_nCHR_W2_R1 Csl Fraction in Suppression Pool

Csl Fraction in Upper Drywell

Sequence: T_nDP_nIN_nCHR_W2_R1
1.0 4

0.9 4

0.8 }+Lower Drywell —#— Upper Drywell }7

0.7 4

0.6 4

0.5 4

04
0.3 4
0.2 4

0.1+

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-16v—T_nDP_nIN_nCHR_W2_ R1 Csl Fraction in Upper Drywell
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FLOW RATE, KG/S

6.00E+00

5.00E+00

4.00E+00

3.00E+00

2.00E+00

1.00E+00

0.00E+00

0.00E+00

Sequence: T_nDP_nIN_nCHR_W2_R1

L

NEDO-33201 Rev 2

VB FLOW RATE

5.00E+04

1.00E+05 1.50E+05
TIME, 8

2.00E+05

2.50E+05

3.00E+0

Figure 9A-16w — T_nDP_nIN_nCHR_W2_R1 Vacuum Breaker Flow Rate
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9A.17 Technical Specifications Leakage T AT nIN TSL2x R1

RPV PRESSURE

Sequence: T_AT_nIN_TSL2X_R1
10000000
9000000 -

8000000

7000000

6000000

5000000

PRESSURE, PA

4000000
3000000

22000000 -

1000000 fLJhli
0+

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-17a—T_AT_nIN_TSL2x_R1 RPV Pressure

RPV WATER LEVELS

Sequence: T_AT_nIN_TSL2X_R1
25 4

‘—CORE ===LOWER PLENUM ——SHROUD

20

LEVEL, M

WMWN«
0 m

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-17b — T_AT_nIN_TSL2x_R1 RPV Water Levels
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9000

8000

7000

6000

@
=3
S
S

Temperature, K
B
o
1S3
o

3000 -

2000

1000

0

NEDO-33201 Rev 2

Core Temperature
Sequence: T_AT_nIN_TSL2X_R1

——Peak Core Temp = Avg Core Temp

0.00E+00 5.00E+04 1.00E+05 1.50E+05

25.0

Time, s

2.00E+05 2.50E+05

Figure 9A-17¢ — T_AT nIN_TSL2x_R1 Core Temperature

DRYWELL WATER LEVELS

Sequence: T_AT_nIN_TSL2X_R1

3.00E+0

20.0

15.0

|——LOWER DW ——GDCS POOL |

LEVEL, M

10.0 -

5.0 q

0.0

0.00E+00 5.00E+04 1.00E+05 1.50E+05

TIME, S

2.00E+05 2.50E+05

Figure 9A-17d — T_AT_nIN_TSL2x_R1 Drywell Water Levels
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CORE POWER AND PCC HEAT REMOVAL

Sequence: T_AT_nIN_TSL2X_R1
6.00E+07 F\
5.00E+07

\ —e— DECAY HEAT —#—PCC HT REMOVAL
L |

N
3.00E+07 § \

2.00E+07

4.00E+07

POWER, W

1.00E+07

0.00E+00

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0
TIME, S

Figure 9A-17e — T_AT nIN_TSL2x_R1 Core Power and PCCS Heat Removal

SRV Gas Flow vs Time

Sequence: T_AT_nIN_TSL2X_R1
1.60E+03

1.40E+03

1.20E+03

1.00E+03 ’X

8.00E+02

6.00E+02

4.00E+02 %
_

SRV Flow Rate, kg/s

2.00E+02

0.00E+00 k & R g A

0.00E+00 1.00E+03 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03
Time, s

Figure 9A-17f - T_AT nIN_TSL2x_R1 SRV Gas Flow Rate
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DPV Gas Flow Rate

Sequence: T_AT_nIN_TSL2X_R1
6.00E+02

5.00E+02

4.00E+02

3.00E+02

DPV Flow Rate, kg/s

2.00E+02

1.00E+02

0.00E+00 l

0.0E+00 6.0E+02 1.2E+03 1.8E+03 2.4E+03 3.0E+03 3.6E+03 4.2E+03 4.8E+03 5.4E+03 6.0E+03 6.6E+03 7.2E+0
Time, s

Figure 9A-17g — T_AT_nIN_TSL2x_R1 DPV Gas Flow Rate

DRYWELL PRESSURE

Sequence: T_AT_nIN_TSL2X_R1
700000 -

600000

500000 +

400000 -

PRESSURE, PA

300000

200000

100000

0 T T
0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

TIME, S

Figure 9A-17h — T_AT_nIN_TSL2x_R1 Drywell Pressure
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TEMPERATURE, K

TEMPERATURE, K

Sequence: T_AT_nIN_TSL2X_R1
1000

900

800

700

NEDO-33201 Rev 2

LOWER DRYWELL TEMPERATURE

600

500

400

300 T T
0.0E+00 2.2E+04 4.4E+04

6.6E+04

8.8E+04

1.1E+05

1.3E+05
TIME, S

1.5E+05

1.8E+05

2.0E+05

2.2E+05

2.4E+05

Figure 9A-17i — T_AT_nIN_TSL2x_R1 Lower Drywell Temperature

DW GAS TEMPERATURE
Sequence: T_AT_nIN_TSL2X_R1
650
350
300 T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05
TIME, S

Figure 9A-17j — T_AT _nIN_TSL2x_R1 Drywell Gas Temperature
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Fractional Mass

Fractional Mass

NEDO-33201 Rev 2

Noble Gas Release Fraction

Sequence: T_AT_nIN_TSL2X_R1
3.00E-03 -

2.50E-03 1

2.00E-03 §

1.50E-03

1.00E-03

5.00E-04 §

0.00E+00
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.6E+05 1.8E+05 2.0E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-17k — T_AT_nIN_TSL2x_R1 Noble Gas Release Fraction

Csl Release Fraction
Sequence: T_AT_nIN_TSL2X_R1

1.80E-04

1.60E-04

1.40E-04 (

1.20E-04

1.00E-04

8.00E-05

6.00E-05

4.00E-05

2.00E-05

0.00E+00 T T T T T T T T T T
0.0E+00 2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05 1.5E+05 1.8E+05 2.0E+05 2.2E+05 24E+05

Time, s

Figure 9A-171- T_AT_nIN_TSL2x_R1 Csl Release Fraction
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0.06

0.05

0.04

Depth, m

0.02 4

0.01 4

0.00

1800000
1600000 3
1400000

1200000

HEAT REMOVAL, W

600000

400000

200000

1000000

800000

Sequence: T_AT_nIN_TSL2X_R1

NEDO-33201 Rev 2

Downward Penetration (CCI)

—e—_WR DW —#—UPPR DW

21600 43200 64800 86400 108000 129600 151200 172800 194400 216000 237600
Time, s

25920

Figure 9A-17m — T_AT_nIN_TSL2x_R1 Downward Penetration (CCI)

IC HEAT REMOVAL

Sequence: T_AT_nIN_TSL2X_R1

0

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05
TIME, S

Figure 9A-17n — T_AT_nIN_TSL2x_R1 ICS Heat Removal
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Water Temperatures

Sequence: T_AT_nIN_TSL2X_R1

500.0

450.0

400.0

—— Lower Drywell
—=— Upper Suppression Pool

—&— Isolation Condenser Pool

350.0

Temperature, K
N N w
o [ o
o o o
o o o
| |

150.0

100.0 -

50.0 -

0.0

0.0E+00

2.2E+04 4.4E+04 6.6E+04 8.8E+04 1.1E+05 1.3E+05

Time, s

1.5E+05

1.8E+05 2.0E+05 2.2E+05 2.4E+05

Figure 9A-170 — T_AT_nIN_TSL2x_R1 Water Temperatures

Wetwell Water Levels

Sequence: T_AT_nIN_TSL2X_R1

20.0

18.0

16.0

14.0

—— Downcomer

—#— Upper Suppression Pool

—— Suppression

Pool Level M

12.0

10.0

Level, m

8.0 4

PO ok i e ¥ s

—~

2.0

0.0

0.00E+00

5.00E+04 1.00E+05 1.50E+05

Time, s

2.00E+05

2.50E+05

Figure 9A-17p — T_AT_nIN_TSL2x_R1 Wetwell Water Levels
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H2 Mass, kg

Leak Rate, kg/s

Sequence:

450 4

NEDO-33201 Rev 2

Hydrogen Generation

T_AT_nIN_TSL2X_R1

400 /
350
300 -

250

200

150 §

100 4

50 1

0

0.00E+00

2.20E+04 4.40E+04 6.60E+04 8.80E+04 1.10E+05 1.32E+05 1.54E+05 1.76E+05 2.42E+05

Time, s

Figure 9A-17q - T_AT_nIN_TSL2x_R1 Hydrogen Generation

DW Leak/Failure Flow Rate

1.98E+05 2.20E+05

Sequence: T_AT_nIN_TSL2X_R1

5.00E-03

4.50E-03

4.00E-03

3.50E-03

3.00E-03

AT A

2.50E-03

2.00E-03

1.50E-03

1.00E-03

A,

5.00E-04

0.00E+00

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05 3.00E+0

Time, s

Figure 9A-17r - T_AT nIN_TSL2x_R1 Drywell Leak/Failure Flow Rate
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Flow Rate, kg/s

Csl Fraction

NEDO-33201 Rev 2

Wetwell Vent Flow Rate
Sequence: T_AT_nIN_TSL2X_R1

1.00E+00

9.00E-01

8.00E-01

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00
0.0E+00 2.2E+04 4.3E+04 6.5E+04 8.6E+04 1.1E+05 1.3E+05 1.5E+05 1.7E+05 1.9E+05 2.2E+05 2.4E+05

Time, s

Figure 9A-17s — T_AT_nIN_TSL2x_R1 Wetwell Vent Flow Rate

Csl Fract in SP
Sequence: T_AT_nIN_TSL2X_R1

0.9 4

0.8 4

—e— Downcomer —#— Lower Supp Pool =#— Upper Supp Pool

0.7 4

0.6 4

0.5+

04 4

0.3 4

2.6E+0

02

0.1+

00 |M

0.00E+00 5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

3.00E+0

Figure 9A-17t — T_AT_nIN_TSL2x_R1 Csl Fraction in Suppression Pool
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Fractional Mass

FLOW RATE, KG/S

NEDO-33201 Rev 2

Csl Fraction in Upper Drywell

Sequence: T_AT_nIN_TSL2X_R1

1.0

0.9

0.8

0.7 4

—o— Lower Drywell —#— Upper Drywell }7

06
0.5 4

0.4 4

0.3 A

0.2 4

0.1+

00 =
0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

Time, s

3.00E+0

Figure 9A-17u — T_AT_nIN_TSL2x_R1 Csl Fraction in Upper Drywell

VB FLOW RATE

Sequence: T_AT_nIN_TSL2X_R1

3.00E+01

2.50E+01

2.00E+01

1.50E+01

1.00E+01
5.00E+00
0.00E+00

0.00E+00

5.00E+04 1.00E+05 1.50E+05 2.00E+05 2.50E+05

L |
TIME, S

Figure 9A-17v—T_AT_nIN_TSL2x_R1 Vacuum Breaker Flow Rate
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