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ABSTRACT

The steam generator, one of the major components in the reactor coolant system, plays an
important role in transferring the thermal energy made in the reactor during normal operation
to the secondary side and producing steam to drive turbine. A hydraulic snubber system is
used in order to protect the steam generator under the dynamic loading condition and to
absorb the thermal expansion transmitted by the reactor coolant piping due to high
temperature and pressure during normal operation. '

In this study, the model for a geometrical linkage system is presented to analyze the
snubber stroke of the steamn generator and the parameters in the snubber stroke analysis are
investigated. A method to analyze lever ratio of the linkage system which is required in the
process of determining the snubber stiffness value is also presented. To discuss the
validation of the suggested analysis, the analysis results are compared with the measured
data during the hot functional test for the standardized 1000 Mwe pressurized water reactor
plant under the construction.
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Fig. 1. Configuration of the Steam Generator Snubber Linkage System
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Fig. 2. Geometrical Configuration of the Snubber Linkage System
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Table 1. Thermal movement of Point 2(Lug pin hole) at normal operation condition -

Direction 0 % Power(565 °F) 100% Power(625 °F)
X-direction motion of Point 2 1.684" 1.924“
Y-direction motion of Point 2 -2.208" ~2.233%
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Fig. 3. Finite Element Model of the Snubber Linkage System
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Fig. 4. Equilibrium of the Snubbe'r Linkage System
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Table 2. Lever Ratio

Condition Lever Ratio
Cold Condition 465
Hot Condition 5.2

3.384 % 1%
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Table 3. Steam Generator No. 1

Snubber| Measured Data Calculated Data Error
No. | Cold Condition | Hot Functional Test |Snubber Stroke| Snubber Stroke| (Nominal)
(68 °F) (565 °F) (Max/Nom/Min)
Snubber Length{ Snubber Length
1 471" 53.55" 6.45" 7.886/7.827/7.769| 1.377"(17.6%)
2 471" 53.46" 6.36" 7.886/7.827/7.769] 1.467"(18.7%)
Table 4. Steam Generator No. 2
Snubber| Measured Data Calculated Data Error
No. | Cold Condition | Hot Functional Test |Snubber Stroke| Snubber Stroke | (Nominal)
(68 °F) (565 °F) (Max/Nom/Min)
Snubber Length| Snubber Length
1 47.06" 53.26" 6.20" 7.886/7.827/7.7691 1.627"(20.8%)
2 47.09" 53.26" 6.17" 7.886/7.827/7.769| 1.657"(21.2%)
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