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Finite Element Analysisof Thru-Flow Type TWS
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Abstract

The dynamic qualification of the structure of the traveling water screen for nuclear power plant
will be accomplished by analysis using finite element model of the equipment. The equipment
will be mathematically modeled by finite elements using ANSYS, version 5.5. All operating
loads on the equipment to be qualified which could be present during the seismic event will be
included in the analysis. These loads will include dead weight, maximum traveling screen load,
torque load of the drive unit, seismic inertia load and pipe nozzle loads. Depending on the
results of modal analysis, the dynamic qualification will proceed. Three components of
earthquake motion are combined by taking the square root of the sum of the squares(SRSS).
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Fig.1 Thru-Flow Type TWS
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Traveling Water Screen  Thru-Flow Type

I-DEAS : Fig.2
X , —_
Y : z . Beam
Shell Element , Motor/Reducer, Driving Unit Assembly, Driven Sprocket
Assembly, Head Sprocket, Foot Sprocket, Spray Pipe Assembly, Capstan Assembly, Basket &
Carrier Chain Assembly Mass Element
Head Section Frame  Front/Rear Post
Frame Shel Element . 11,102 ,
11,600
Austenitic Stainless Steel Type 316  316L
.316  316L Head Shaft  Foot Shaft :
Beam Shell Element  316L . Table



Fig. 2 Finite Element Model of TWS

Table 1 Materia Properties

Property 316L 316
Ultimate Strength (MPa) 485 520
Yield Strength (MPa) 170 205
Modulus of Elastisity (MPa) 193 205
Weight Density (kg/m°) 7,917 7,917
Poisson’s Ratio 0.27 0.27
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Fig.3 2nd Mode Shape of TWS
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TWS Normal Condition Operating Load
, Operating Load 15 m
Upset Condition Faulted Condition Normal Condition
Seismic Loading

Table2
Seismic Loading
Floor Response Spectrum , Fig4 OBE SSE Floor
Response  Spectrum . (Damping)
OBE 2%, SSE 3%
OBE SSE Fundamental Natural Frequency 6.672 Hz
Table 3
15 Factor . SRSS
Table 2 Load Combination for Operating Condition
Operating Condition Load Combination
Normal W + Lo(1.5m)
Upset W + Lo(1.5m) + OBE
Faulted W + Lo(1.5m) + SSE
Table 3 Response Acceleration
Condition Damping Ratio Direction Acceleration (xg)
X 0.45
OBE 2% Y 0.45
z 0.45
X 0.75
SSE 3% Y 0.8

z 0.75
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Fig.4 Floor Response Spectrum Curve
Normal Condition , Upset Condition  Faulted
Condition Fig.5
, (Allowable  Stress)
AISC
(Yield Strength) 170 MPa : Normal
Condition 60% 102 MPa , Upset Condition
Normal Condition  1.33 136 MPa , Faulted Condition Normal
Condition 1.6 95% 162 MPa
.8)
Normal Condition (Maximum Stress) 71.3 MPa
Motor/Reducer Front Post Frame
102 MPa (Design
Safety Factor) 143 Normal Condition TWS

Upset Condition M otor/Reducer
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Fig.5 The Result of Analysis (Upset Condition_Detailed)

Table4 Maximum Stressfor TWS

Operating Cond.

Allow. Stress (MPa)

Max. Stress (MPa) Design S. F.

Normal

102

713 143

Upset

136

88.1 154

Faulted

162

144 112

Head Section Frame

Faulted Condition

154

Head Section Frame

TWS
Condition,

1.12
Table 4
Faulted Condition

88.1 MPa 136 MPa

Motor/Reducer
, 144 MPa , 162 MPa

. Norma Condition, Upset

TWS
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