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A Study on the fluidelastic instability effects of KSNP

steam generator tube for operation at reduced temperature (ORT)
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Abstract
To increase the integrity of operating steam generator tubes, the operation at reduced
temperature (ORT) can be applied, which reduce possibility of the crack initiation and
crack growth rate by stress corrosion of tubes. But it may increases the fluidelastic

instability of flow-induced vibration by mass flow rate change of the secondary coolant.



Therefore, the structural integrity of the tube bundle must be considered to apply the
operation at reduced temperature (ORT) to the operating plants. In this study on KSNP steam
generator tube, the fluidelastic instability is increased about 4.7% for a reduced primary

fluid inlet temperature by 10°F.
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621 °F 611 °F
[Hz] 130.01 129.43 -0.45%
(cold side recirculating [ft/sec] 1.1174 1.1311 1.23%
entrance region) [ft/sec] 11.5813 11.4939 -0.75%
0.0964 0.0984 2.07%
[Hz] 288.59 287.18 -0.49%
(feedwater entrance [ft/sec] 0.9323 0.9014 -3.31%
region) [ft/sec] 22.7915 22.5725 -0.96%
0.0409 0.0399 -2.44%
[Hz] 228.10 228.84 0.32%
(hot side recirculating [ft/sec] 3.2871 3.4361 4.53%
entrance region) [ft/sec] 21.8052 21.9827 0.81%
0.1507 0.1563 3.72%
2 [Hz] 32.868 33.004 0.41%
(two phase flow [ft/sec] 10.8632 11.8567 9.15%
at fluid exit region) [ft/sec] 16.5738 17.2747 4.23%
0.6554 0.6863 4.71%




TWO PHASE
EXIT REGION
CROSS FLOW

AXIAL FLOW — | m
] I
| L] COLD SIDE
L i
i ' L CROSS FLOW
|
I l
i FEEDWATER
HOT SIDE == § IgiE ENTRANCE
RECIRCULATING T U CROSS FLOW
ENTRANCE g
CROSS FLOW L
[T
I
1.
T
E L
w Fluidelastic Instabiity
= |
=4 -
=5 Periodic Wake
o Shedding -
. =
=
5 Fandom
= Turbilence
<
&
@ |
Thireshokd
— 2 i i i
FLOW VELDCITY [m/sec.)
2.

CRITICAL YELOCITY PARAMETER, Ve/frd

100

20

(ATHOS3 )
v

Critical Tube |

Modal Analysis|(ANSYS

[:::::::::] (Connors
v

Stability Ratio |

Mo 6. K
oo [57]

UNSTABLE

(OCONNORS’ ROX,REF. 30

A ARRAY 60°

STABLE
ARRAY

Osuum:

T T T T T
5 10 20 50

5 X 2
DAMPING PARAMETER, Modo/pd2

[5.7]

)



iw

ITICAL Bun® (g A0 - 8

) IY=18, \=74.409 In.
‘ ! 12=43, h=490.511 In.
[IRRAREIAn nnm
3 - T B T WWWWWWHLL [ I
s NN T T
AT
A q_ /
Hi
[5.7] i
5
F .ol
Pl
»
| X
1 A |
1 1 | Bl
{ 3
] ‘ -
| |
|
"!,‘. L"l; | e ——
B ! T i

(Mode Shape No.1 at 33.004 Hz)

ATHOS3 Code

(  611°F). (I1X=16, 1Y=18, 1Z =43)

-11-



(cross flow)

[ft/sec]

—6— 621 Deg. F
—&— 611 Deg. F

//

[Ibnv 3]

N
P
P

—+—621 Deg. F
—8— 611 Deg. F




	분과별 논제 및 발표자

