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ANALYSIS OF A POSTULATED ELAP EVENT IN MAANSHAN NFP
USING TRACE CODE

CHUN-FU HUANG, JUNG-HUA YANG, SHAO-WEN CHEN
Institute of Nuclear Engineering and Science, National Tsing Hua University,
No.101, Sec. 2, Kuang Fu Rd., Hsinchu, Taiwan 300, R.0O.C.

JONG-RONG WANG, CHUNKUAN SHIH
Nuclear and New Energy Education and Research Foundation,
No.101, Sec. 2, Kuang Fu Rd., Hsinchu, Taiwan 300, R.0O.C.

ABSTRACT

In this study, the TRACE code was used to evaluate the postulated Extended Loss of AC
Power(ELAP) accident in Maanshan nuclear power plant(NPP), determining whether RCS
water level will drop down below Top of Active Fuel (TAF) while the 5th diesel generator
and gas turbines are all disabled when the accident occurred. This research will run a base
case without any mitigation strategy, and 4 cases with multiple mitigation strategy under
different conditions. In addition, the scenario and assumptions of ELAP event in this study
was referred to the WCAP-17601-F report. According to the results of simulation, it can be
found that all 4 cases in this study can keep RCS water level above TAF, ensuring the
safety function of reactor. Though the seal leakage rate of results can be very different in
each cases under different condition.

This study successfully develops a method to analyze the mitigation capability of URG and
FLEX strategy. The results can help the decision making of mitigation strategy during NPP

severe accident

"":.N ) 2017 Water Reactor Fuel Performance Meeting
WR@VI 2017 September 10 (Sun) ~ 14 (Thu), 2017
k) iy

Ramada Plaza Jeju » Jeju Island, Korea

Fuel Rod Behavior Analysis Using FRAPTRAN/TRACE Code for Maanshan NPP under Fukushima-like Conditions

Shang-Yu LI*, Jung-Hua YANG?, Shao-Wen CHEN®. Jong-Rong WANG?, Chunkuan SHIH?. Wan-Yun LT

! Institute of Nuclear Engineering and Science, National Tsing Hua University, No.101, Sec. 2, Kuang Fu Rd , Hsinchu,
Taiwan 300, R.O.C.
2 Nuclear and New Energy Education and Research Foundation, No.101, Sec. 2, Kuang Fu Rd., Hsinchu, Taiwan 300, R.O.C.

ABSTRACT: Fukushima Daiichi Nuclear Power Plant (NPP) occurred the disaster which caused by the earthquake and
tsunami. This disaster caused no water cover the fuel rods. Hence, the fuel rods failed finally. To handle Fukushima-like
conditions, Taiwan Power Company proposes the Ultimate Response Guideline (URG) to ensure the NPP safety. The
purpose of this mitigation strategy Is ta coal the Reactor Pressure Vessel (RPV) as soon as possible under Fukushima-like
conditions, to keep the fuels under water, and not to let Peak Cladding Temperature (PCT) higher than 1088.7 K (1500°F)
In this study, the TRACE (V5.0 patch 4) and FRAPTRAN (V2.0) cade were used to evaluate the thermal hydraulic and fuel
rod transient behavior for Maanshan NPP wunder Fi h lii NPP is a three-loop PWR in Taiwan
The modeling and simulation works were done by using TRACE code. The detail mechanical properties of fuel rods were
analyzed by FRAPTRAN code. There were two main steps in this research. The first siep was the analysis for Maanshan NPP
under Fukushima-like conditions using TRACE code. In the second step, the geomerry data of the fuel rods and the results
from TRACE analysis were input into FRAPTRAN to analyze the veliability of the fuel rod. The results of the case with URG
can keep the fuels under water and maintain the plant in a safety condition.

KEYWORDS: TRACE, FRAPTRAN, URG, Fuel.
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THE ANALYSIS OF KUOSHENG NUCLEAR POWER PLANT SPENT FUEL POOL BY USING FEAPTRAN-1.0

Wae-Yun Li', Yo Chiang', Jong-Rong Wang'™', Hae-Tzu Lin’, Shao-Wen Chen' and Chunkuan Shik'™

': Institate of Nuclear Engineering and Science, National Tsing Hua University
Hsincha City, Taiwan
*: Instimute of Muclear Energy Fesearch, Atomic Ensrgy Council
Taoyuan County, Taiwan
* Wuclear and Wew Energy Education and Fesearch Foundaden, 101 Section 2, Enang Fu Bd |, Hsincho, Taiwan, RO.C.
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In this study, the safety analysis of the Kuosheng
NPP{muclear power plant) spent fiel pool was performed
by using TRACE and FRAPTRAN, which assumed the
cooling system of the spent fliel pool failed. The sensitivity
studies gf mitial fime of fire water spray were analyzed by
TRACE. There were three cases considered The
differences batween this cases were the started point of
water spray. The spray started while the water level
reaching Top of Active Fuel (TAF) in case A. The spray
starting point was 2/3 fiel rod length for case B and no
water spray for case C. Use TRACE malysis result as
boundary condition for FRAPTRAN-2.0 to calculate the
Jfuel performance

The FRAPTRAN-2.0 results showed that the
cladding performance remain in a safe region for case 4
and case B. However, the results indicate that cladding
Jfailure occurs in about 4 days for case C.

L INTRODUCTION

The safety analysis of the NPP 1s essenfial. Due to the
tsimamn occurred m Japan's Fukushima NPP, the cooling
system failed of the SFP has become an issue which has
been highly concerned.

EKuosheng NPP 1s located on the northern coast of
Tawan Its muclear steam supply system is a fype of
BWE/6 desizmed and built by General Electric on a twin
umit concept. Each unit includes two loops of recirculation
piping and four main steam lines. with the thermal rated
power of 2894MWt After the project of MUERPU
(Measurement Uncertainty Fecovery Power Uprate) for
EKnosheng NPP, the operating power is 101.7% of the
ongmal designed rated power, which 1s 2943 MWt now.
Ut 1 will start SPU (Stretch Power Uprate) from Cycle
24 and Unit 2 will start SPU from Cyele 23.

The operating power will be 104.7% of the OLTP
(Ongmal Licensed Thermal Power), which wall be 3030
MWt [1]

After Fulmshima Danchi event, the safety analysis of
Spent Fuel Pocl (SEP) became one of the safety concerns
m Tarwan. In previous works, the SEP safety analyses of

EKuosheng NPP were done by TRACE. By the calculation
of TRACE. the water level and cladding temperature can
be shown in an accident transient of SFP. In this study,
the thermal-hydraulic analyses of Euosheng NFP SFP
were done by TRACE [2] with some different mitigation
strategies. In addition, the claddms amalysis
i the accident were done by FRAPTRAN-2.0. In the
general design criteria of cladding, the cladding hoop
strain should be less than 0.01, and the oxidation should
be no more than 17%. However, the detailed mformation
in the firel rods could not be modelled by TRACE code.
Therefore, this study uses FEAPTRAN/SNAP code to
mvestigative the performance of claddme to diseuss
whether the parameter exceeds the criteria or not.

Both TRACE and FRAPTEAN were combined with
Symbolic Nuclear Analysis Package (SNAP). In this
combmation, TRACE and FRAPTEAN were used wath a
graphical user interface (GUI) that users can easily
modify any detal of the model.

L METHOD AND MODEL DESCRIPTION

The usage of FRAPTRAN[3][4] under SNAP
imterface combined with TRACE analysis results to
analyze the fuel rod during the cooling
system of the SFP failed 15 the main strategy in this paper

LA, ANALYSIS TOOLS

TRACE is developed by US NRC wiich is an
advanced thermal hydraulic code for NPP safety analysis.
The development of TRACE is based on TRAC and
integrating with EELAPS and other programs. NEC has
determined that TRACE will be the main code used in
thermal hydraulic safety analysis in the fihure.

FRAPTRAN-2.0 is a FORTRAN lancuage computer
code which was developed by Pacific Northwest National
Laboratory, PNNL. The main purpose of this code is to
calculate the respomse of a smegle filel rod transient
performance i light water reactor (LWER) during
operational transients or hypothetical accidents. such as
reactivity accidents (EIA) or loss of coolant accidents
(LOCA), wp to the burmp level of 62 GWAMTU.
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[The Mitigation Strategy Analysis of Maanshan Nuclear Power Plant Spent
Fuel Pool Using TRACE/FRAPTRAN/SNAP+

+

Y. Chiang”, W. Y. Li, J. H Yang, 5. W. Chen, E_ J. Shen, T. B, Wang, C. Shih+
Institute of Nuclear Engineering and Science, National Tsing-Hua Umiversity, Taiwan+
g—mail: s101013702@m101 nthu_edu. tw+
4_1

H. T. Lin#

Institute of Nuclear Eneray Research, Taiwan+
+
+
+

" ABSTRACT+

After Fulkmshima Daiichi event, the safety analysis of Spent Fuel Pool (SFP) became one of the
safety concerns in Taiwan. In previous works, the SFP safety analvses of Knosheng and
Chinshan Nuclear Power Plant (NPP) were done by TRACE and showed the ability of TRACE.
TRACE is a thermal-hydraulic code developed by U.S. NRC. By the calculation of TRACE, the
water level and cladding temperature can be shown in an accident transient of SFP. In this study,
the thermal-hydraulic analyses of Maanshan NPP SFP were done by TRACE with some
different mitigation strategies. In addition, the cladding performance analysis in the accident
were done by FRAPTRAN-2.0. FRAPTRAN is a Fortran language computer code that
calculates the transient performance of light-water reactor fuel rods during reactor transients
and hypothetical accidents such as loss-of-coolant accidents, anticipated transients without
scram, and reactivity-initiated accidents. Both TRACE and FRAPTRAN were combined with
Symbolic Nuclear Analysis Package (SNAP). In this combination, TRACE and FRAPTRAN
were used with a graphical user interface (GUI) that users can easily modify any detail of the
model. It can also add some other applications like AptPlot for output drawing and DAKOTA
for uncertainty analysis.+

+

There were four steps in this study. First one was the establishment of Maanshan NPP SFP
TRACE model. The SFP pool was modelled by a “Vessel”™ component and the fuel rods and
racks were modelled by “Channel”™ components. Second, an accident of losing all water
injection was performed by TRACE. The results showed that the water level kept going down
till the fuel rods uncover if there was no any mitigation strategy. Third, the mitigation strategy
of fire water injection was simulated by TRACE. There were three cases considered. The
differences between these cases were the started point of water spray. The spray started while
the water level reaching Top of Active Fuel (TAT) in case A. The startin g point of spray was 2/3
fuel rod length for case B and 1/2 fuel rod length for case C. The cladding temperatures were
not reaching regularity criteria 1088 7K in all three cases by the TRACE calculations. Finally,
the results of mitigation strategy simulation of TRACE were input to FRAPTRAN for fuel rod
transient calculations. Unlike thermal-hydraulic code TRACE; FRAPTRAN can give the
calculation of cladding oxidation thickmess, hoop strain, hoop stress, etc. The FRAPTRAN
results showed that the cladding performance remain in a safe region in all three cases. The
oxidation thickmess of case C was still lower than the regularity criteria 17% (0. lmm) although
case C was the most severe case i this study .+

* Comasponding author.,
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The Study of Ultimate Response Guideline of
Kuosheng BWR/6 Nuclear Power Plant by
Using TRACE and SNAP Code

TR Wang J H Yang Y Chiang H C. Chen, C. Shih. S W.Chen, S. C. Chiang, T Y Yu

Abstract—In this study of ultimste response guideline (URG),
Knosheng BWR/S muclear power plent (NPP) TRACE model was
ssublished. The reactor depressurizaion, low presswe water
injection, and containment venting are the main actions of URG. This
research focuses to evaluste the efficiency of URG under Fukushima-
like conditions. The analysis results of TRACE present that URG can
kesp the PCT below 1088.7 K (the criteria) under Fulmshima-like
conditions. It mplied that Kuosheng NPP was ot the safe sitation.

Keywords—BWR, TRACE, safery analysis, URG.

TRACB, RAMONA, and RELAPS). To modsl the reactor
wessel with 3-D geomelry s one of the featwes of TRACE. It
‘could support a more accurate and defailed safety analysis for
NPPs. Additicnally, SNAP (Symbolic Nuclear Amalysis
Program) is a graplue user iterface program which processes
inputs, outputs, and the animation model for TRACE and is
also developed by U §. NRC

In this study, by using TRACE and SNAP, the model of
Kuosheng NPP was established to confirm the URG efficiency.
Tn addifion, the sensitivity study of depressurization and low

‘pressure water injection was also performed in fhis research.
L INTRODUCTION
Then the NPPs meet the transients or events, there are
comesponded emergency cperating procedures (EOPs)
and severe accident management procedures (SAMPs) as the
operating  category. Fig 1 presents the comespondent
relationship for the NPP operating states and procedires.
However, EOP or SAMP is generally based on events refers
NPP parameters and status to mitizate the consequence of
events. For the compound severe accidents, such as
Fulushima accident, EOP and SAMP can't handle these
accidents. Therefore, with regard to this fact, Taiwan Power
‘Company developed an addifional ultimate measure category.,
URG, to prevent NPPs from encountering core damage for
events beyond design basis [1]. [2] The URG procedure was
presented in Fig. 2
The aim of this study is using TRACE and SNAP code to
confirm the URG efficiency of Kuosheng NPP. Kuoshenz iz 1 Correspondent relation for the NPP operating procedures and
NPP is located on the northem coast of Taiwan Its maclear states
steam supply system is a type of BWR/6 designed and built by
General Electric on a twin wut concept Each wxf includes
two loaps of recirculation piping and four main steam lines.
with the thermal rated power of 2894MWt. After the project of
SPU (Stretch Power Uprate), the operating power is 3001
MWt now.
U. S. NRC developed the new code-TRACE for NPPs
safety analysis [3]. This code development is based on TRAC,
combining with the capabilities of other programs (TRAC-P.
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In our country, cntical nfrastructure 1s closely
related to people’s livelihood. Nonetheless, the
secunity of digital instrumentation and control
system of the critical infrastructure 13 not well
guaranteed. The fact 1s that the cyber secumty
of the digital instrumentations and control systems
is not as good as the complete protection of
nformation technology is. It i1s due to some factors
such as the embedded. custonuzed features and
being deploved in a special environment In this
paper, the proposed cyber secunty controls
measuwres and event notification of the crtical
infrastructure’s digital mstnumentation and control
system are addressed. All these endeavors are
made to improve the cyber secunty protection of
our digital instrumentation and control system.

Keyword: Critical Information Infrastacture
Protection (CIIF), Digital Instrumentation and
Contrel (DI&C), Secunty confrol Cyber event
netification
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Effect of dendrite axes on stress corrosion cracking of

(-

308L/304L welds in a high-temperature water
: environment
Wen-Feng Lu*, Jiunn-Yuan Huang, Jiunn-Shiung Huang and Kun-Chao Tsai

Nuclear Fueis and Materials Division, Institute of Nuclear Energy Research, Atomic Energy Council, Longtan District,
Taoyuan City 32546, Taiwan (ROC)

The effect of dendrite axes on the stress corrosion cracking (SCC) growth rate and mechanism in welds was investigated. Compact tension
(CT) speci were sampled from the SS 308L weldment of joined SS 304L plates with a notch at the center of the weld. The specimens
were tested in a simulated boiling water reactor environment, and the femite/austenite interfaces were more susceptible to SCC than
austenite in the SS 308L welds. The angle between the applied load and the dendrite axis affected the SCC growth rate, and as this angle
approached 90°, the SCC growth rate increased.

Netch plase Crack growth P I
“;*::u | >-;”";?"° Fatigue acturein

L Q%eye  |Semating cumen!
Noxch t0mm 255 ": polesial drug) air

Fusion b

@ 55 304L plates were joined with ER 308L weld metal by
3 gas tungsten arc welding process.

® The dendrite axis of the upper part (Part A) of the weld
beads iz roughly parallel to the notch plane, whereas
that of the lower part (Part B} iz approximately

X “ perpendicular to the notch plane.

i [ e - | Dendrito sxis ® The zpecimenz were tested using a do.ed-ioop .erw

' ii1d1 122 PartB—s o et electric hine within an integ water

T J system.

® An oxygen level of 7 ppm waz maintained for 6000 h in

| v the circulated water during the SCC tests, which were

L | Optical metalographs of the weld bead and dendrite axes. conducted in the trapezoidal wave loading mode.

L 2 3 ® The initial and final K__ values for the SCC tests were

Schematic of the location and configurstion approximately 20 and 25 MPa-m®3, respectively.

of the CT specimen.

= Tt
w

| Resuits and discussion

Figure 1.{x) r.rl: A Pl:! B

Pre-crucking

OM (a) and SEM (b) fractographs, revealing IDSCC with secondary cracks.  Cross-sectional OM images of the fracture surface at locations (2) a and
Figure 2. (b) B on line A in Fig. 1{3).

® In Part A of the fracture surface, where the dendrite axis was dicular to
the loading direction, the SCC crack propagated 3t 3 rate of 5.22 x 10-¥ m/z. In
Part B, where the dendrite axiz w3z nearly parallel to the loading direction, the
SCC crack nearly stopped (Fig. 1{3)).

® Cracks propagated along the interface b the dendrite ferrite and it
phaszes and parallel to the main fracture surface.(Fig. 2).

® The dendrite axis perpendicular to the loading direction was in the plane of the
maximum stress, cracks easily developed slong the drite axis. Therefore, the

cmm‘dm@ main fracture surface was parallel to the dendrite axis (Fig. 3(3)).
® The dendrite axiz wasz 3t an angle to the maximum strezs plane, the verticsl
Cross-sectional EBSD phase map near the SCC fracture surface. Red and mw"m: érite plane d 3 Hting in slower crack growth.

blue areas respectively indicate austenite and ferrite. fore, the cracks propagated in 3 direction vertical to the principal stress and

@ The ferrite/austenite interface showed higher SCC susceptibility than austenite for 308L/304L welds in a simulated BWR environment.

@ The dendrite axis affects the SCC growth rate; if the applied loading direction is nearly perpendicular to the dendrite axis, SCC growth
rate increases.
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Effects of &-Ferrite Content and Long-Term Thermal Aging on the Stress Corrosion
Cracking Behavior of Cast Austenitic Stainless Steel CF8A in a High-Temperature
Water Environment+
+

Abstract+

This studv focused on the combined effect of ferrite content and long-term thermal
aging on the SCC of CF8A bv using an altemnating current potential drop (ACPD)
technique to measure the SCC growth rates in a high-temperature water environment.
The results show that thermal aging treatment and high &-ferrite content increased the
susceptibility to SCC. The degree of SCC enhancement for the factor of &-femite
content is greater than that for thermal aging treatment. Furthermore, the SCC
mechanisms at the crack tip were investigated using a transmission electron
microscopv (TEM). The formation of iron oxide ahead of the crack tip enhanced the
crack propagation during the SCC crack propagated along v / d-ferrite interface. For
the high &-ferrite content specimens, the 6-ferrites are present as continuous networks,

which provide continuous SCC-sensitive paths_ +

MONDESTRUCTIVE TESTING AND EVALUATION, 2017 @ Ti'{l_?' &‘F.rancu
Fittpsffeloi.ong 10,1080/ 1 0583759, 20171405747 et
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Numerical simulations of electric potential field for
alternating current potential drop associated with surface
cracks in low-alloy steel nuclear material

Chun-Ping Yeh and Jiunn-Yuan Huang

Institute of Nudlear Energy Research (INER), Tzoyuan, Taiwan, RO.C

ABSTRACT ARTICLE HISTORY
Low-alloy steels used as structural materials in nudear power plants Received 24 July 2017

are subjected to cyclic stresses during power plant operations. Asa  Accepted 22 Novemnber 2017
result, cracks may develop and propagate through the material. The KEYWORDS

alternating current potential drop technique is used to measure the ‘Aitemnating cument
lengths of cracksin metallic components. The depth of the penetration potential drop; surface crack
of the alternating current is assumed to be small compared to the measuraments; unfalding
crack length. This assumption allows the adoption of the unfolding theoren electric potential
technique to simplify the problem to a surface Lapladian field. The Field; low-allay steel
numerical modelling of the electric potential and current density

distribution prediction model for a compact tension spedmen and

the unfolded crack model are presented in this paper. The goal of

this work is to conduct numerical simulations to reduce deviations

oocurring in the crack length measurements. Mumerical simulations

were conducted on AlSI 4340 low-alloy steel with different crack

lengths to evaluate the electric potential distribution. From the

simulated results, an optimised position for voltage measuremenits

in the crack region was proposed.

1. Introduction

Low-alloy steels are widely used for reactor pressure vessels (RPV), and thelr integrity
governs the safety of nuclear power plants. AISI 4340 low-alloy steel 15 approved by the
American Soclety of Mechanical Engineers (ASME) as a reactor stud bolting matertal.
During power plant operations, low-alloy steels used as the structural materials in nuclear
power plants are subjected to stresses, leading to the occurrence of cracks, such as stress
corrosion cracking (SCC) and fatigue cracks [1-3]. Detection of these cracks is essential
to the safety of nuclear power plants and 1s accomplished using non-destructive testing
(NDT) technigues. The potential drop technique 1s popularly used for slzing surface cracks.
Depending on the type of current source, potential drop techniques are classified as elther
alternating current potentlal drop (ACPD) or direct current potential drop (DCPD).

COMTACT Chun-Ping ¥eh (&) cpyehéinergovtw
& 2017 Informa LK Limhed, trding as Taylor & Francts Group
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Crevice Corrosion Susceptibility of 304L Stainless Steel under Various Surface Conditions +
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Numerical Simulation for Random Voids Existing in Lead Free Solder Jomts of
Wafer-Level Chip-Scale Packaging under Accelerated Environmental Testing

Sue-Ray Lin
Department of Mechanical Engineering, National Taiwan University, Taiwan

Mechanical and System Engineering Program, Institute of Nuclear Energy Research, Taiwan

Wen-Fang Wu*
*Department of Mechanical Engineering and I nstitute of Industrial Engineering, National
Taiwan University, Taiwan

*Corresp

ding author: I

edu tw

Abstract

With the rapid development of electronic industry, the Wafer Level Packaging (WLP)
technology with IC integration type trends to diversification and complexity. In order to
ensure that the electronic assembly to achieve its desired performance and in the experience

of industry practice, engineers always try to improve the reliability of electronic packaging

with their sense about reliability of engineering technology, but most of the analyses often
lack accuracy. Previous studies and simulation analysis having more emphasized on the
complete and symmetric, the uncertainties cansed by defects of the solder balls array are often
ignored. This will cause the variation of the failure mode and the fatigue life without
effectively discuss in the statistical probability distribution of the product.

In this paper, a simulated random void formula derived from numerical experiments of a
single lead-free solder ball with process defects is applied to the equivalent cylinders. Then. a
full domain medel is constructed with such cylinders to simulate the Fan-Out Wafer Level
Packaging (FO-WLP). In addition, the defective solder balls are randomly distributed in such
electronic structures. It 1s to understand the possible life distribwtion of such defective
electronic structures expecting to get a more accurate and reliable result for the thermal

fatigue assessment.

Keywords: Void, Full Domain Analysis, Random Distribution, Fan-out Wafer Level
Packaging Structure, Lifetime Distribution
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Research on Decommissioning Planning of Nuclear Power Plants during
Spent Fuel Wet Storage Phase
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ABSTRACT

The mam purpose of this paper 15 to mtroduce the system/equipment mamtain experience of boiling water
reactor (BWR) nuclear power plants during spent fuel wet storage phase, and also to provide a planning direction
for future nuclear plants m Taiwan entening to decommissioning. In the early stage of reactor shut down
transition period. the reactor must first enter a permanent shut down state. and all spent fuel would have been
taken out of the reactor and transferred to the spent fuel pool Before moving all spent fuel to the dry storage
facility. active cooling of the spent fuel pool water is required for maintaining safety in order to prevent spread
of radioactive contamination and ensure spent fuel storage safety. With decrease in decay heat and sources of
radiation, industry experience shows total mnsks related to nuclear energy or radiation safety dunng
decommussioning shall be significant lower than that during commercial operations. Therefore, the changes
made to the spent fuel pool cooling and cleanup systems, the water makeup systems. and the backup electrical
systems to comply with the regulatory requirements could further provide a simpler and more cost-effective
operating characteristic. According to the renew version of licensing basis documents preparing by various
nuclear uviilities, this paper focuses on summarizing the practical activities of spent fuel management 1 detail
during wet storage.

Keyvwords: Decommissioning planning: boiling water reactor; spent fuel Wet storage.
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Generation of 3D water waves using mass source wavemaker applied to

Navier-Stokes model

Yen-Lung Chen, Shih-Chun Hsiao *
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ABSTRACT

Article history:

Received 31 May 2015
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In this study, a mass source wavemaker and a numerical sponge layer were embedded into a three-dimensional
(3D) Navier-Stokes equations model to study wave-structure interaction problems. The capability of the numer-
i@l sponge layerwas first examined and an optimal layout of the sponge layer was determined based on a series
of two-dimensional (2D) numerical experiments. Then, the scheme was extended to 3D geometry. In addition,an
approach fordesigning the mass source function for an internal wavemaker was developed. The proposed meth-

Keywords:
Nawier-Stokes model
Internal wavemaker
Cross-shaped source line
MNumencal sponge layer
Mass souree functions

od was applied to directional wave cases. Regular, irregular, and solitary waves were examined. The numerical

results were compared with the analytical solutions and some numerical results obtained using the momentum
spurce method, with good agreements observed for a wide range of relative water depths. Finally, the proposed
model was applied to simulate 2D and 3D wave-structure i nteraction problems. Model-data com parisons show
that the proposed model is potential ly useful and efficient for examining wave-structure interactions.

@ 2015 Elsevier BV. All rights reserved.
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Assessment of tsunami wave load on a onshore seawall

Yen-Lung Chen  Shih-Chun Hsiao” Chi-Hsiang Tseng  Ting Chow

* Professor, Department of Hydraulic and Ocean Engineering, National Chung Kung University

ABSTRACT

In this research. a two-dimensional shallow water equations model and a three-dimensional
coupling model were used to simulate the tsunami induced by the rupture of the trench. The tsunami
scenario is designed by which can cause the runup height up to the design value plus 6 meters for the
Maanshan nuclear power plant in Taiwan The inundation area and hydrody ic loads on the
tsunami wall which will be installed shortly are calculated. To generate a larger earthquake magnitude
in the sinmlation, the slip increases with other parameters remain the same. The effect of the friction
coefficient on the calculation of the anti-tsunami wall was studied under the same earthquake. The
results of the force analysis show that the coefficient of friction has a significant effect on the tsunami
waves in the nearshore region. The coefficient of friction not only affects the magnitude of the
tsunami wave force but also the occurrence time of the maxinmum force.

Keywords: tsunami: anti-tsunami seawall; numerical model; coupling model
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