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Estimation Method of Water Level Behavior in the Case of

Large Pressure Change in a BWR
Masao YOKOBAYASHI and Makoto ISHIZUKA®

Division of Reactor Safety Evaluaticn,

Tokai Research Establishment, JAERI

(Received February 6, 1981}

In a BWR, coolant of core and upper plenum involves so much void veolume
that free surfase level change at downcomer is conspicuous owing to
increase and decrease of void volume influenced by pressure change.

When mass balance in a reactor vessel becomes non-equilibrium due to
steam valve stuck open or feedwater pump trip, difference between liquid
level and mixture levellbecomes very large because of void increased
due to depressurization. Therefore, it is very difficult to estimate
changes in water level after void exclusion by isolation valve closure
etc. So a new parameter "effective increased void volume" was contrived
to estimate water level in the occurance of above mentioned phenomena,
2s a result of consideration about relation between discharged mass and
reactor pressure. Degree of water level change under initial operating
conditions and reactor pressure change can be estimated by using this

parameter.

Keywords: BWR, Effective Increased Void Volume, Valve Stuck Open,

Feedwater Pump Trip, Liquid Level, Mixture Level
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Table 1 Design parameters of JPDR-1I
Reactor power 90 MWt
Reactor pressure 615 kg /cm-g

Core dimensions :

Equivalent diameter

Height

Fuel

Number

rod diameter

of rods per assembly

Number of assemblies

Thermal

Core
Core
Core

Core

Number

neutron flux

power density
exit quality
inlet subceoling

coolant flow

of recirculation loops

127 cm

147 ¢m
1223 cm

Tx 7

72

3.8x10°n /cm- s
46,5 Kw/ L
44 %

7.4 Kcal, kg
3260 ton hr
2
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R.F : Recirculation flow

R.F 100%
Power (%)
149
75
5t 50
' 25
R.F 50%
! Power (%)
z 5
E 75
s 3
<
2-
1k
0 A L - 1 1 1 A -
0 10 20 30 40 50 60 70
Fig.?2 Reactor Pressure {(kg/cm?.g)
Relatlion between AVges and reactor pressure in the.
case of steam flow increased and feedwater flow stopped
R.F : Recirculation flow
5p R.F 100%
Power (%
ue (%)
50
75
Lt 100
R.F 50%
Power (%)
- 25
E 50
= 3t
3
>
L}
2r
1r
0 1 L. 5 L L L o
o 10 20 30 40 50 80 70
: Reactor Pressure [kg/cm’g}
Fig.3 )

Relatiomn between'AVeff and reactor pressure in the case
of steam flow increased and feedwater flow continued

initial value
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Biginning of ,//
isolation 7
valve closure

Scram(Water level low)

Mixture level
inside suroud

Operating condition
- of feedwater flow

P —— Stopped
——=— Continued

Mixture level
outside shroud

Recircilation_j
pump trip

A n N L »

50 100 150

Time {sec)

Pig.Y Effect of feedwater flow in the case of steam valve

stuck open .with 50%power, 100% recirculation flow rate
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R.F : Recirculation flow

5-
R.F 50% R.F 100%
Power (%) Power (%
25 We (%)
50
4t 75
100
- 3r
E .
%
2 2f
1.
0 L L L 1 A A |
0 10 20 30 40 50 60 70

Reactaor Pressure [kg/cmig)

Fig.8 Relation between AV pr and reactor pressure in the

case of feedwater pump trip
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