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Abstract
In this paper, thermal hydraulic phenomena such as pressure and temperature in containment building
are analyzed and compared using CONTEMPT-LT/028 and CONTEMPT4/MODS5, design code of
containment pressure and temperature, for KNU2. Various models related to heat transfer which affect the
behavior of pressure and temperature in containment are reviewed and calculations using the different

models are performed and compared to analyze the effects on thermal hydraulic behavior in containment.
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, M 4,y = mass of blowdown liquid which flashes
Uh.q = total step energy of blowdown fluid which enters drywell
M,, = mass of blowdown liquid enters drywell
hg = specific enthalpy of liquid at boiling based on total pressure
hg = specific enthalpy of vapor at boiling based on total pressure
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, h_ = specific enthalpy of spray droplets leaving spray nozzle



hsf = final specific enthalpy of spray droplets after exchanging energy with

vapor region

h, = end point specific enthalpy of water in the vapor region prior to spray

effects. (h, =h if saturated and /1, =h if superheated)

f.sat

g,sat’

bulk

. CONTEMPT-LT/028
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Option . .
Index Option Type Condensation
0 |0.0 J/(secwn® xK) ;insulation N
1 user input value in outside air table N
g Uchida heat transfer coefficient model L
4 | 23J/(seom® XK) N
5 | 57000 /(secxn’® XK) Y
6 time dependent input table N
50 | temperature dependent input table N
51 | turbulent natural convection N
52 | direct radiation heat transfer N
53 | option 50 + option 51 Y
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hmax = CéV_: (3
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, h.. =the maximum heat transfer coefficient during blowdown

QO = total energy released from the primary system during blowdown
%

= the net free volume of containment

t, = the time interval until peak pressure

10" £ Gr>¥Pr £10% McAdams

Nu =0.13(Gr>pr)? (4)

, Nu = Nusselt number(dimensionless heat transfer coefficient)

Gr = Grashof number

Pr = Prandtl number
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Performance 6.2-7
4.4 Heat conducting structures
Heat conducting structure structure

. Heat




Heat conducting structure FSAR 6.2-40 6.2-41, 6.2-42
100
12 , carbon steel,
stainless steel, air 4
option base case blowdown flashing option, spray efficiency .
option base case

Tagami-Uchida

blowdown flashing option

CONTEMPT-LT/028
CONTEMPT4/MOD5

, Tagami-Uchida

blowdown  flashing option

3 CONTEMPT-LT/028

4  blowdown flashing
blowdown
5
sump
LT/028 spray droplet

spray

spray efficiency 100%

double-ended hot leg break

FSAR
, 100% spray )
base case
CONTEMPT4/MOD5 FSAR
base case
blowdown
sump
CONTEMPT-

spray droplet
droplet



7 option

Uchida
blowdown
option
6.
2 double-ended hot leg break
CONTEMPT-LT/028 CONTEMPT4/MOD5
blowdown flashing
References
1. D.Hargroves, CONTEMPT-LT/028 Computer Program for Predicting
Containment Pressure-Temperature Response to A Loss-Of-Coolant Accident,
NUREG/CR-0255, Idaho, 1979.
2. R.Lehner, CONTEMPT4/MOD4-A Multycompartment Containment System
Analysis Program, NUREG/CR-3716, 1984
3.  Final Safety Analysis Report-Kori 2, KEPCO
4. Holman, J.P., 1992. Heat Transfer, seventh ed. McGraw-Hill,



FCU

Outside Air Con.
CARD 1001
CARD 2000
Heat Conducting Structure
CARD 1YY000
CARD 1YY001 Spray
General CARD 1YY101 CARD 800, 801
CARD 11001 CARD 1YY201 \\
CARD 1YY300 ~
. CARD 1YY400 O
Time steps _
CARD 9001 I / [
Units Steam
CARD 300 Generator
Thermal
cond. & heat 9
capac. s :
CARD 41001 1 o
N wall
s o ° condensation
[ ) s O |
o o
1
5 5
== % ,| cond.
drop Heat
vapor Exchanger
Reactor] [
)
KA Vessel
04° Liqdid
CARD 5p0, 6!
Liquid




Heat Transfer Coefficient(Btu/hr-"F-ft’)

PRESSURE (psia)

160

140 -

=

N

o
1

100

80+

60

40 4

20

10 20 30 40 50
Mass Ratio(air/steam)
2. Uchida

— FSAR
""""" CONTEMPT-LT/028
— CONTEMPT4/MOD5

10

(¢

T MR | T MR | T T T
10 10° 10°
TIME AFTER RUPTURE (sec)

2 (base case)



Pressure(Psia)

L T T T T L
25 - 160
20 Pressure | 140
1 N IR Temperature L
15 - 120
10 ——ry ———rry —_——y 100
10 100 1000
Time(sec)
/ (blowdown flashing model
55
)
[
a
g
>
0
[%]
g
a
pray efficieny = 1.0
o1 pray efficieny = 0.9
25
L L T L T L 1
10 100 1000
Time(sec)
5. (spray efficiency

(4, )ainressdwa |

)



Pressure(Psia)

Temperature(’F)

— Tagami-Uchida
Uchida
Natural Convection

1000

10 100
Time(sec)

— Tagami-Uchida
Uchida
- Natural Convection

10 100

1000

Time(sec)



	분과별 논제 및 발표자

