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Evaluation of the Differential Pressure through the Letdown Stop Valve
using RELAP5/MOD3.2.2 ¥y Code
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Abstract

As a preliminary work to validate the operabilty of a letdown stop valve of chemical and
volume control system (CVCS) in a pressurized water reactor type nuclear power plant, the
differential pressure through the valve is evaluated with RELAP5/MOD 3227y PC-version.
This kind of evaluation is important when the thrust force predicted with simple conservative
method is too high to allow the operation of actuator. The excessive conservatism is removed
and more realistic differential pressure during the valve closure is calculated in the present
study. The calculated differential pressure is about 1231 psid at the moment of valve closure,
which is much less than the value obtained in the conventional method. The results show
that the operability of a motor-operated valve can be guaranteed for more complicated and
dynamic situation when we use two-phase thermal-hydraulic code such as RELAP5/MODS3.
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- 8] #(3”,5ch:160,23.7ft)
- - ELBOW(3",90° ,47})
pip - TEE(3" % 3" % 3" 17} branch)
- W B (3",gate,171)
pipe#2 N/A
- v #(3",sch:160,85ft),(4",sch:160,6.8ft)
- ELBOW(3",90° ,1271),(3"45° ,37}),(4",90° ,17})
pipe#3 - 9 B (3",gate,17]])
- Hx(Regen. Heat ex.)
- Reducer(4" < 3",27]), - Enlarge(3"x4",271)
plpe#3_l N1 .
(FO-001%) J| &(2",s5ch:160,3ft)
pipe#3-2 | - v #(2",5ch:160,3ft)
(FO-003%) | - ELBOW(2",90° ,17})
- vl & (3”,sch:40S,774.4ft)
- ELBOW(3",90° ,707)),(3"45° ,87})
- TEE(3" x 3" X 3",57]] ,branch),(3" X 3" X 3",17] ,run)
pipe#4 - 9 B (3”,check,17)(3”,gate,671),(3",globe,4 71 )
- Hx(Letdown heat ex. S-X042)
- Filter(Reactor Coolant Filter S-Z024)
- Orifice(BG-FE150)
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- ELBOW(3",90° , 4071),(3"45° ,57})
(Pressure | . TEE(3" X 3" x 3" 37} ,branch)
Control Valve]| . @E(3",gate,57ﬂ ),(3”,globe,l7H)
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- Hx(Letdown heat ex. 5-X042)
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GENERAL
Type Counterflow (hairpin)
Heat transfer at normal condition, Btu/hr 11 x 10°
Approximate UA, Btu/hr °F 13 x 10°
Operating Parameters

Shell Side (Letdown) Normal (Pl’\ﬁ?i)lgii(rzg}cligln) Heatup

Ib/hr 37,300 59,600 59,600
Flow

gpm 75 120 120
Inlet temperature, °F 560 560 560
Outlet temperature, °F 290 < 290 <380

Maxi
Tube Side (Charging) Normal a'x‘1mu'm Heatup
(Purification)

Ib/hr 29,800 52,200 39,800
Flow

gpm 60 105 80
Inlet temperature, °F 130 130 130
Outlet temperature, °F = 485 > 455 > 425

E 5 wELuety| (LDHX) A 2 2™ Xz

GENERAL
Type U-tube
Heat transfer rate at design condition (heatup), Btu/hr 16 % 10°
°F
Approximate UA, Btu/hr °F 24 x 10°
Operating Parameters
. Maximum

Shell Side (CCW) Normal (Purification) Heatup

Ib/hr 170,000 350,000 498,000
Flow

gpm 340 700 1000
Inlet temperature, °F 105 105 105
Outlet temperature, °F 143 135 137
Tube Side (Letdown) Normal (P{\ﬁﬁiﬁgggln) Heatup

Ib/hr 37,300 59,600 59,600
Flow

gpm G 120 120
Inlet temperature, °F 290 290 380
Qutlet temperature, °F 115 115 115
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Liquid Temperature Distribution
¥GN 1 Letdown Line Analysis — Steady State
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Presssure Distribution
Y¥GN 1 Letdown Line Analysis — Steady State
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Pressure Distribution
¥GMN 1 Letdown Line Analysis — Walve Closing
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YGN 1 Letdown Line Analysis — Yalve Closing

1.4 T T T
voidg-500010000
O voidg-500200000 §
---- yoidg-540030000
— — - voidg-600010000
1 - i
o8| I .
06| =
iy ]
D4} o
’_—H‘____‘__ FFFFFFF
//
0.2 ; A
£
0 L .
o 20 20 40 B0
Time (=)
aE UE el = FEH U A XHe 7|32 H=
3000 T T T T
2000 k
—— 1231 psidat6.1 second
1000 k
0 . . 1 .
ul 10 20 a0 40 B0
Time (s}
% 7 ¥E ZE Al9] BG-LV460 M=o HEl= At



1300

1250

1200

Pressure (psid)

1180

1100
4

gl

2 A9E A8 4

6.1z °F 1231 psid¥ e o] g2 7|&£9 ¥&

o ole @ A 7E

References

[1] Flow of Fluids through valves, fittings, and pipe, Engineering Division of CRANE, 1985.
[2] LE. Idelchik, Handbook of Hydraulic Resistance, 3rd Edition, CRC Press, Inc., 1994.

—— 1231 psid at 6.1 second

=
|o
no
ook

o

m
4]

Time {s]

7l & A g BG-LV459,460 W E o] <7
1o SIT AAS W2 G Ake AV,
3 RELAPS/MODS 22y IE=E

-]

S

©=7he| BG-LV460 ™M =t g2

_IJL

AHg3h ot Xﬂl%
R Wl neERom A
= Al o
o) APl AUAA B

S8l Wuel £ Ao 4E AU

.

ol [z

J

-

on £ ox & o

ol
o

Ho
oo
ox o
Rufau)



	분과별 논제 및 발표자

