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ABSTRACT

An investigation on thermohydraulic stability of flow oscillations in the CANada Deuterium Uranium
-600 (CANDU-6) heat transport system has been conducted. Flow oscillations in reactor coolant loops,
comprising two heat sources and two heat sinks in series, are possibly caused by the response of the
pressure to extraction of fluid in two-phase region. This response consists of two contributions, one
arising from mass and another from enthalpy change in the two-phase region. The system computer
code used in the investigation is SOPH'T, which is capable of simulating steady states as well as
transients with varying boundary conditions. The model was derived by linearizing and solving one
-dimensional, homogeneous single- and two-phase flow conservation equations. The mass, energy and
momentum equations with boundary conditions are set up throughout the system in matrix form based
on a node-link structure. Loop stability was studied under full power conditions with interconnecting
the two compressible two-phase regions in the figure-of-eight circuit. The dominant function of the
interconnecting pipe is the transfer of mass between the two-phase regions. Parametric survey of loop
stability characteristics, i. e., damping ratio and period, has been made as a function of geometrical
parameters of the interconnection line such as diameter, length, height and orifice flow coefficient. The
stability characteristics with interconnection line has been clarified to provide a simple criterion to be
used as a guide in scaling of the pipe.
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AR - A AT AEA - A
Table 1 Configurations of interconnection lines £x 100
30.00
Wolsong 1 Wolsong 2, 3, 4 o Point Lepresu
25.00 - 0 Wolsong 2;3,4
Nominal Diameter
; 6 6
(inch) 20.00 -
Pipe length (m) 33.8 36.6 15.00 -
Riser height(m) | 4.8 1.0
; 10.00
Orifice K : 40 40
‘ 5.00
) ) STABLE RECION
Table 2 Interconnection pipe data 0.00 8
Nominal | Outside Wall | Inside | Pipe 500 UNSTABLE RECION
pipe size | diameter | Sch. No. | thickness | diameter | weight R a
(inch) (mm) (mm) (mm) (kg/m) 10.00 \/
B ) TR T T ¥ T i T T i T
5 1413 120 127 1159 0.2 000 100 200 300 400 500 600 7.00 800 9.00 10.00
6 1683 | 120 14.3 1395 5.1 x
8 91 10 18.2 1826 %0.2 Fig. 4 Damping ratio versus ROH quality without
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