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2. & J|l=14

® NEI 12-06, Rev.0, “Diverse and Flexible Coping Strategies (FLEX) Implementation
Guide”
FRAMO 25X F +EOH7| fle XHE MNS
3.2.1.8 "“Effect of Loss of HVAC”

= HVAC &4lo] dgk2 NUMARC 87-000] L2} HI7t5tH L GOTHIC =Aaf 22

B EMS Soll B7HE & Atk 7|=kl0 YAS.

® NUMARC 87-00, Rev.1 “Guidelines and Technical Bases for NUMARC Initiatives
Addressing Station Blackout at Light Water Reactors”
SBOA| LAY 3 X[HE HS
LHrHQl 7|17 5| 8dl= 27t 7|=H. 424 7IA| NUMARC 87-000] 7|=

2C2 AMo| S8R2ET|FES $UE.

NUMARC 87-002 37H2| Condition2 2 &5}
* Condition 1 : Condition 1 X|¥2| 7|7|= 2E450 G&S 34| O|X[|X| °*°U=|
HY M El 2 & (steady state temperature)E 120°F £ d2|E. Co ndltlon 10 A=
CHRE22| 717], M| U ASHO7]7|= 120°FOIA = 2H/dof| A= O|X|X] %3,

2
=e.

> 30
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2. & J|l=14

B NUMARC 87-00, Rev.1 “Guidelines and Technical Bases for NUMARC Initiatives
Addressing Station Blackout at Light Water Reactors” (Al%)

= Condition 2 : Condition 2 X|¥9 2 A4l X|X0| 20 ML|HMo = 2 HESIE
Xl X|Ho R, OHY MEl 2 & (steady state temperature)E 150°F 2 9| stC},
UutHo 2 HEIAFEESTHIEAM2 Codition 20f si2HEt.

= Condition 3 : Condition 3 X|g 2 24502 0I5t 7|7|2FE 52 X st7]
flet X |7 E€oeh Heo| HZHEdH|E FH|SHAHL, AlDA| 2 E0M ASE
7|17| 2 CiH| 7} 2t

A47] 3712 Condition2 2 2t A 2|0 =H|o{4 HF/doj C{oiA] Ex=

“*7}'6'},A_U1 110°F/“EH*E 50%7tX| = 2T AS0| AtACX =X|2ho Ao X7t

e deR 7=
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3. '6'-| L2 2l

O — T H

" SE2k
NUMARC 87-000]| 7|=El Condition2| 23 El 2 = (steady state temperature)S
J|ZE22 ALCHX 7| 7| H2] {828 B
= M7 % AEHO0{7|7| 42 Condition 1, RIS REFSHIEME ZFSt B E
HIZ A2 Condition 22| 22 5|82EE 2™

FHojAo] X582 5= NUMARC 87-000] 7|5 2Ho| AFME gt 22

" Condition / Temperature
Z|CH {82
It >182% (NUMARC 87-00)

238

110 °F 110 °F for Habitability
150 °F Condition 2 / 150 °F
120 °F Condition 1/ 120 °F
G pde s ERIES 5
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4. 2 2 dity

m2EFM T2
NEI 12-060| M 215 GOTHIC Z217H A&
GOTHIC(Generation of Thermal-Hydraulic Information for Containments) 2
EPRI(Electric Power Research Institute)2]| X| 2 22 NAI(Numerical Applications
Incorporated)Oi|A| 7 E ==
GOTHIC =272 4 2-MO|2MA | A8kl =2
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m F2 7P 3 A
=MX o X7 2E & Environmental Qualification Parameters Report
(EQPR)Y| 7|=E Z|Oj22
=X G FHI|HES 2+ EQPROY 7|=¢ oiZX|F ZCi2== UH. T,
EQPR2| X|CH2 £ 7} 104°FECL Z2 X|H2 B+HOR 104F2 YN
Z7| HH2s 4K X722 FHX|Fe| 7|29 FUuUlE U
=MXYG HH2 7I7|8/HHSE 18l EeXoz FMXY MEHL 70%=
2
A4o| £0| H3l B2 22 Haz 7Pdstn, A4o| 20| €2l A% single door2t
double doorZ 7 &Z A7|o| /|7 F 2 nETY
Z Y2 2T XA HetA|ZHEoE)1} o] A|ZHE ExH2 R 302 112510
A 1At 2 5 EE HEj2 71
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Heatup Calculation of the
room with closed door
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5. GOTHIC &A

u *H'.AILPEIR : SR A|0pALD
o HVAC I-Ao Al XEH |;|H7=I

« HERAMA . 1t}§7|7I3L*SH¢HIE(ESWS) 4 - 1XF57|7|d 2 +=H & (CCWS)
4 - HeUFA S (ECWS) 844 - S| =24 SHVACQ) dZ7|s &4
- A
> f
Chilled Water
Sea CCW . Essential 1] [ K
Water Heat Cooling Water § | @
Exchanger Water Chiller el Tew
= -
ESWS CCWS ECWS HVAC
> € > € > €
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5. GOTHIC &Ad

m HHYE32E) S48
UL : 140 lbm/ft3
HAMITE :0.92 btu/hr-ft-°F
H|€ : 0.22 btu/lbm- °F

HHEE

Eey Room Number Room Description DOOR Door Door e wall wall Room Wall Wall Wetted Free b Heat Generation EQPR Initial Initial Surface Surface
o No. Length Width Length | Width | Height | Area Thickness Area Volume Roem Temp. | Roem Temp. | Wall Temp. Option & Option B
- | Rev3IIE - Rev37|E o~ - ox~| #[~] f[~] #[~] #[~] f[-] in|~ -| -] -] ft[~]| btuh~] btuf~ k|- £ |- °F -
1 055-A54B AUXILIARY CHARGING PUMP RM = = = O = = 10 = = = 15595 | 2658.25 6.82 194762 | 541 104 104 =
1-W1 055-A558 CHARGING PUMP RM X = = X 245 = 10 245 55 66 10 = = = = = 104 4 104 4
1-W2| 055-A58B VALVE RM X = = X 15.5 = 10 155 5 60 9 = = = = = L 4 104 4
1-E1 055-A50B GENERAL ACCESS AREA X = = X 245 = 10 245 El 60 El = = = = = 104 104 104
1-E2] 055-A50B GENERAL ACCESS AREA o] 6.5 3 o 15.5 = 10 1 2 4 2 = = = = = 104 104 104
1-C1 068-A08B HOT PIPE WAY X = = X 45 15.5 = 3 36 13 = = = = = 130 130 117 2 6
1-F1 = UNDERGROUND X = = X 4, 15.5 = 10 120 15 = = = = = = 04 104 3 4
2| 055-A5S0B GENERAL ACCESS AREA = = = o = = 10 = = 3713 9800 6.86 0 0 104 104 = =
2-W3| 055-A56B VALVE RM X = = X 5 - 10 35 2 24 2 - - - - - 104 104 104 4
2-W4] 055-A48B POST ACCIDENT SAMPLE CONTRIL PANEL RM X = = X 425 = 10 425 2 24 2 = = = = = 104 4 104 4
2-W5| 055-A49B POST ACCIDENT SAMPLE CONTRIL PANEL RM X = = X 4 = 10 140 25 30 4 = = = = = 104 4 4 4
2-W6 PRIMARY OFF-GAS SAMPLE PUMP RM X = = X 10.25 = 10 102.5 2 36 2 = = = = = 104 4 4 4
2-W7] CONDEMNSATE RETURN _UNIT RM X = = X 6 = 10 60 = 60 9 = = = = = 104 104 104 4
2-W8] CONDENSATE RETURM UNIT RM X = = X 5.5 = 10 59 2 36 5 = = = = = 104 104 104 4
2-W9 EQUIP. DRAIN TANK RM X - - X 385 - 10 385 3 36 3 = = = = = 4 104 104 4
2-W10] 055-A53B RD PUMP RM X = = X 25 = 10 250 2 36 2 = = = = = o L L 4
2-W 055-A53B RD PUMP RM X = = X 6.5 = 10 65 1.5 18 1 = = = = = 104 104 104 4
2-W12] 055-A52B RD PUMP RM X = - X L - 10 4! 15 18 - - - - - 104 104 104 4
2-W13 = UNDERGROUND X = = X 15.5 = 10 155 4 48 7 = = = = = 04 04 4
2-W14] 055-A31B CHEMICAL DRIAN SUMP PUMP RM X = = X 19.5 = 10 195 15 18 1 = = = = = 104 4 4 4
2-W15] 055-A33B EQUIP. DRAIN SUMP_PUMP RM X - - X 22.25 - 10 222.5 1.5 18 = = = = = 104 4 4 4
2-W16] 055-A34B FLOOR DRAIN SUMP PUMP RM X - - X 12.25 - 10 1225 15 18 - - - - - 104 104 104 4
2-W17] 055-A30B SC HX RM X = = X 9 = 10 20 15 18 = = = = = 104 104 104 4
2-W18] 055-A55B CHARGING PUMP RM X = = X 255 = 10 BE5 5.5 66 10 = = = = = 104 104 104 4
2-W19] 055-A55B CHARGING PUMP RM X = = X £6.3) = 10 268 5 60 2 = = = = = 104 104 104 4
2-E3] 055-A60B ELEV. HALL o 6.5 6.5 o 13 = 10 138 = 60 43 = = = = = 104 104 104
2-C2| 068-A08B HOT PIPE WAY X = : X 70| 20 = 1400 2 36 18 = = = = = 130 130 2 &
2-F2) = UNDERGROUND X = . X 70 20 = 1400 10 120 18 = = = = = = a4 2 ‘
: —I_W—f
3-W20] 055-A21B PIPE CHASE & VALVE RM X X 10.3 20 210 48 7
3-W21] 055-A20B STAIR X = = X 10.5 = 20 210 15 13 I 1 T
3-W22| 055-A20B STAIR X = = X 775 = 20 155 15 .
3-W23| 049-A02B ELEV. HOIST WAY X = = X 11.5 = 20 mr
n=S-a30B SC HX RM X - - X 22
S =mit ArrCCC ARFA n As -=

EXC
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5. GOTHIC &Ad

B GOTHIC &4 AH : Aux. Charging Pump Room
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Total Vepor Ligquid R ive Liguid
Pressure Temp. Temp . idity Volume
1 {E) F (%) Fract. Unused

Description

£
2ux. Charging P

on Off Flow Flow Heat Heat
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5. GOTHIC &Ad

m A}

t=0hr t=8hr t=12 hr t=24hr t =48 hr t=72hr
(0 sec) (28,800 sec) (43,200 sec) (86,400 sec) (172,800 sec) (259,200 sec)

ROOM DESCRIPTION

AUXILIARY CHARGING PUMP RM 104.0 130.18 131.66 135.03 139.94 143.60

ICEPCO ENGINEERING & CONSTRUCTION



5. GOTHIC &Ad

® DOOR OPEN CASE

Door

=
= g4
AUXILIARY GENERAL
CHARGING Door ACCESS AREA
PUMP RM : S
055-A54B 055-A50B

Control Volume Parameters

ELEV.HAIL

Door

055-A60B

GENERAL
ACCESS AREA

Door

055-A19B

GENERAL
ACCESS AREA

0535-A0TD

F 5 =R tEa
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5. GOTHIC &Ad

® DOOR OPEN CASE
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5. GOTHIC &AM

m A}
t=0hr t=8hr t=12hr t=24hr t=48 hr t=72hr
R i Rl (0 sec) (28,800 sec) (43,200 sec) (86,400 sec) | (172,800 sec) | (259,200 sec)
CLOSE 104.0 °F 130.18 °F 131.66 °F 135.03 °F 139.94 °F 143.60 °F
AUXILIARY CHARGING PUMP RM
OPEN 104.0 °F 119.54 °F 119.97 °F 120.91 °F 122.34 °F 123.44 °F

e ERIE 15
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5. GOTHIC &/

m Ef Z4 Aq;
Time
'T"e'::ﬁo' t=8hr t=12hr  t=24hr  t=36hr  t=48hr  t=60hr  t=72hr
0 28,800 43,200 86,400 129,600 172,800 216,000 259,200
Close/Open °F °F °F °F °F °F °F °F
1 Close 104.0 108.95 109.18 109.80 110.33 110.77 111.14 111.46
2 Close 104.0 108.95 109.18 109.80 110.33 110.77 111.14 111.46
3 Close 85.0 97.12 97.41 98.60 99.87 101.00 101.99 102.84
4 Close 85.0 97.12 97.41 98.60 99.87 101.00 101.99 102.84
5 Close 104.0 107.81 108.00 108.45 108.79 109.06 109.27 109.44
6 Close 104.0 107.81 108.00 108.45 108.79 109.06 109.27 109.44
7 Close 104.0 107.86 108.04 108.53 108.92 109.23 109.49 109.69
8 Close 104.0 111.57 111.84 112.66 113.43 114.11 114.69 115.20
9 Close 104.0 112.63 112.89 113.79 114.61 115.33 115.93 116.45
10 Close 104.0 112.30 112.60 113.48 114.30 115.02 115.64 116.19
1 Close 104.0 109.80 110.18 111.23 112.01 112.60 113.05 113.40
12 Close 104.0 107.68 107.84 108.28 108.62 108.88 109.09 109.26
13 Close 85.0 95.37 95.73 97.07 98.21 99.11 99.84 100.45
14 Close 104.0 106.61 106.69 107.04 107.37 107.65 107.88 108.07
15 Close 85.0 97.04 97.43 98.79 100.03 101.03 101.84 102.52
G ERE 16
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5. GOTHIC &/

m Ef Z4 Aq;
Time
'T’:rtr'fl‘o' t=8hr t=12hr  t=24hr  t=36hr  t=48hr  t=60hr  t=72hr
0 28,800 43,200 86,400 129,600 172,800 216,000 259,200
Close/Open °F °F °F °F °F °F °F °F
16 Close 104.0 108.89 109.03 109.59 110.15 110.64 111.06 111.43
17 Close 80.0 97.65 97.90 99.36 101.15 102.77 104.20 105.45
18 Close 104.0 108.66 108.79 109.16 109.54 109.89 110.21 110.48
19 Close 104.0 107.89 107.96 108.23 108.53 108.82 109.09 109.32
20 Close 104.0 106.61 106.68 106.87 107.02 107.14 107.25 107.34
21 Close 104.0 108.49 108.64 109.27 109.90 110.45 110.91 111.30
22 Close 104.0 109.03 109.22 109.69 110.08 110.42 110.72 110.97
23 Close 104.0 107.54 107.62 107.84 108.06 108.25 108.43 108.60
24 Close 104.0 105.60 105.66 105.89 106.10 106.29 106.44 106.56
25 Close 104.0 107.26 107.36 107.65 107.93 108.17 108.39 108.59
26 Close 104.0 107.75 107.86 108.24 108.58 108.86 109.09 109.27
27 Close 104.0 106.27 106.30 106.50 106.71 106.91 107.07 107.22
28 Close 77.0 100.51 101.48 104.49 107.10 109.25 110.99 112.42
29 Close 77.0 100.75 101.68 104.67 107.24 109.34 111.07 112.51
30 Close 77.0 95.52 96.11 98.52 100.69 102.41 103.82 104.99
G ERE 17
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5. GOTHIC &/

= Ef A4 Eu

Time
!rnei;:apl t=8hr t=12hr t=24hr t=36hr t=48hr t =60 hr t=72hr
0 28,800 43,200 86,400 129,600 172,800 216,000 259,200
Close/Open °F °F °F °F °F °F °F °F

31 Close 77.0 100.93 101.94 105.28 108.23 110.66 112.64 114.27
32 Close 77.0 98.71 99.59 102.40 104.82 106.79 108.40 109.74
33 Close 77.0 95.73 96.36 98.82 100.97 102.71 104.13 105.31
34 Close 80.0 94.80 95.91 98.23 99.80 100.92 101.76 102.40
Close 104.0 118.81 119.58 121.04 121.93 122.52 122.94 123.23

* Open 104.0 115.07 115.61 116.76 117.54 118.08 118.47 118.76
36 Close 104.0 108.87 109.24 110.19 110.86 111.34 111.70 111.98
37 Close 104.0 108.87 109.24 110.19 110.86 111.34 111.70 111.98
Close 104.0 130.18 131.66 135.03 137.69 139.94 141.89 143.60

% Open 104.0 119.54 119.97 120.91 121.67 122.34 122.92 123.44
39 Close 104.0 127.99 129.48 132.78 135.27 137.33 139.10 140.64
40 Close 104.0 130.24 131.91 135.60 138.38 140.68 142.64 144.36
141 Close 77.0 98.82 99.59 102.15 104.54 106.60 108.33 109.77
42 Close 80.0 98.47 99.10 101.25 103.27 105.00 106.44 107.63

W ERR 18
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5. GOTHIC &Ad

I A E

NRC= &=

O| AFE|(NRC DC RAI)
A A WIlo| AL

= RAI No. : 406-8427
= Date of RAIl Issue : 2016.02.17
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5. GOTHIC &Ad

Zlo] AI(NRC DC RAI)
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7. Xk 23]

B NEI 12-06, Diverse and Flexible Coping Strategies (FLEX) Implementation Guide,
Rev. 1

® NUMARC 87-00, Guidelines and Technical Bases for NUMARC Initiative
Addressing Station Blackout at Light Water Reactors, Rev. 1

m GOTHIC Manuals
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