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EFFECTS OF AN ORIFICE-TYPE FLOW RESTRICTOR ON THE TRANSIENT THERMAL-HYDRAULIC
RESPONSE OF THE SECONDARY SIDE OF A PWR STEAM GENERATOR
TO A MAIN STEAM LINE BREAK

J.C. Jo and BK. Min

Reactor System Evaluation Department, Korea Institute of Nuclear Safety

In this study, a numerical analysis was performed to simulate the thermal-hydraulic response of the secondary
side of a steam generator(SG) model equipped with an orifice-type SG outlet flow restrictor to a main steam line
break(MSLB) at a pressurized water reactor(PWR) plant. The SG analysis model includes the SG upper steam space
and the part of the main steam pipe between the SG outlet and the broken pipe end. By comparing the numerical
calculation results for the present SG model to those obtained for a simple SG model having no flow restrictor, the
effects of the flow restrictor on the thermal-hydraulic response of SG to the MSLB were investigated.
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Fig. 1 SG model with an orifice-type flow restrictor
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Fig. 2 Discretized analysis model

Main Steam Line
Orifice ]

|
Point “P3”

Point “P4”

Point “P5” at the broken end

\\Point “p2”
Point “P1”

Steam generator

Fig. 3 Five monitoring points

2.2 ofjA] HiH

Z*%“ﬂ}f)ﬂ/ﬂb SG 13 _eaTa 2RO

of F43t
A A 8} l Trﬂﬂ“ 740% 714 Pﬂﬂ} ?% |3 shd A
7= H¢ WH A7 E oF 30%9] AlRlo] 4251 SG
25 e AREE e o, g ARE Sskells sGu
57149 ‘ﬂaﬂ | ASFHEE FF7E skl fEH
F57] A G B9 sHF Hel $5717h wAshs



EFFECTS OF AN ORIFICE-TYPE FLOW RESTRICTOR ON THE TRANSIENT:

Vol.20, No.3, 2015. 9 / 89

V elocity [m/s]
{
|

:||||||||||||||||||||
0% 2 4 6 8 10

Time [s]

Fig. 4 Transient steam velocity responses to the MSLB at the
points ‘P2’ (red line) and ‘P3’ (green line) calculated with
a time step of 1.0 ms
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Fig. 5 Transient steam velocity responses to the MSLB at the

points ‘P2’ (red line) and ‘P3’ (green line) calculated with
a time step of 0.1 ms[7]
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Fig. 6 Comparison of the decompressions predicted by both the
CFD simulation and the simple model for the two cases
with or without steam generations[7]
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Fig. 7 Transient velocity contours inside the SG model without the
orifice flow restrictor[7
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Fig. 8 Transient velocity contours inside the SG model with the
orifice flow restrictor
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Fig. 9 Transient steam velocity responses to the MSLB at the
points “P1”, “P2” and “P3” for the SG model with the
flow restrictor
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Fig. 10 Transient steam velocity responses to the MSLB at the
points “P4” and “P5” for the SG model with the flow
restrictor
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Fig. 11 Transient dynamic pressure response to the MSLB at the
points “P2” (blue) and “P3” (red) for the SG model with
the flow restrictor
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Note

This paper is a revised version of the paper "Effects of an
Orifice-Type Flow Restrictor on the Transient Thermal-Hydraulic
Response of the Secondary Side of a PWR Steam Generator to
a Main Steam Line Break" presented at the KSCFE 2014
Autumn  Annual  meeting,
November 13-14, 2014.

Gyeongsang  University,  Jinju,
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