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Human Damage Preparedness against Nankai Earthquake
Tsunami  in  Shikoku Coast
by
Hitoshi MURAKAMI, Yasunori KOZUKI, Akio KONDO,
Takeshi OKABE, Susumu NAKANO, Hiroshi OTANI

In the following Nankai Earthquake Tsunami, the characteristics of the tsunami height and its
arrival time in the coastal area of the Seto Inland Sea was discussed. It found that their values
could be estimated by the simple operation of Aida’s Ansei Nankai Earthquake Model(1981).

Next, it proposed the evacuation model as the death toll increases as to be behind in the taking
evacuation beginning time for the example of Usa , Kochi Prefecture . Moreover, based on this
method, it measured the opening and shutting effect of the gates which was put to the embankment

to exert on the death toll, and then it evaluated the effectivity of the protection against disasters .

Key words: Nankai Earthquake Tsunami, Disaser Preparedness, Human Damage Reducing

Tsunami in Seto Inland Sea,
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Development of Remote Sensing System using Electromagnetic Waves

for Insulation Diagnosis of Electric Power Apparatus and Facilities

by
Masatake KAWADA

Partial discharge (PD) is a symptom of the insulation degradation of the electric power apparatus and
facilities. In this study a new method was developed for finding the direction of arrival (DOA) of the
electromagnetic waves emitted from PD using Bayesian Network. The time delay between two antennas
computed from digital data generally has error because of the effect of sampling time. Therefore the angle
of arrival estimated from the time delay also has the estimation error. The probabilistic method of
reasoning with uncertain information was investigated. This method provides the probabilities of each
angle based on Bayes’ Theorem. The proposed method is able to estimate the angle of arrival of the
electromagnetic waves.

Keywords Bayesian Networks, Partial Discharge, Radio Sensing, Electric Power Apparatus and Facilities
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Table 1. Conditional probability table.
P(yiX1) P(yalX1) P(YnlXa)
P(y1X2) P(yalX2) P(YnlX2)
P(y1[Xm) P(yalXm) P(YnlXm)

Node Y={y1,Ys,...,Yn}, all of its parents X={ X;,X,,...,Xm }-

Received signal (E)

1
Fig. 1. Bayesian Network.
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Fig. 2. Configuration of Bayesian Network.
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Table 2. Standard deviation.
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Fig. 3. Estimation procedure.

Electromagnetic

Antennas (b

chl d ch2
4

Fig. 4. Antennas setting location.

33
2 3
T1, T2, 2
3
{ON, OFF} 2
“«ON" “OFF"

10

4ns  0.4ns>=<10 point

Channel

{ch1,ch2} 2



3 P(T13)Angle) chl, node:T1;
Table 3. Conditional probability table: P(T1s|Angle) (chl, node:T1,).

Angle[deg] 0 1 68 69 70 71 72 73 74 75 76
T1s(0n) 0 0 0 0.04396 | 0.10078 | 0.20888 | 0.38470 | 0.59804 | 0.78055 | 0.89519 | 0.91885
T1s(off) 1 1 1 0.95604 | 0.89922 | 0.79112 | 0.61530 | 0.40196 | 0.21945 | 0.10481 | 0.08115

Angle[deg] 77 78 79 80 81 82 83 84 85 179 180
Tls(on) | 0.91223 | 0.81057 | 0.63714 | 0.41804 | 0.22664 | 0.10656 | 0.04450 0 0 0 0
T1(off) | 0.08777 | 0.18943 | 0.36286 | 0.58196 | 0.77336 | 0.89344 | 0.95550 1 1 1 1

T1; means the time delay is Ts(Sampling time)>(3-1) at chl.

4 P(T14Angle) chl, node:T1,
Table 4. Conditional probability table: P(T14Angle) (chl, node:T1,).

Angle[deg] 0 1 59 60 61 62 63 64 65 66 67
T1,(on) 0 0 0 0.03022 | 0.03136 | 0.06903 | 0.14550 | 0.27751 | 0.46596 | 0.66615 | 0.82119
T1,(off) 1 1 1 0.96978 | 0.96864 | 0.93097 | 0.85450 | 0.72249 | 0.53404 | 0.33386 | 0.17881

Angle[deg] 68 69 70 71 72 73 74 75 76 77 180
Tl,(on) | 0.91406 | 0.91896 | 0.89922 | 0.79112 | 0.61530 | 0.40196 | 0.21945 | 0.10481 | 0.04462 0 0
T1,(off) | 0.08594 | 0.08104 | 0.10078 | 0.20888 | 0.38470 | 0.59804 | 0.78055 | 0.89519 | 0.95538 1 1

T1, means the time delay is Ts(Sampling time) >< (4-1) at ch1.
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Non-Linear Resonant Ultrasound Measurements on Superionic Conductor

by

Koichi Nakamura!, Yoshitaka Michihiro!, Toshihiro Moriga?, Masanobu Haraguchi®

Lithium transition metal oxides are attractive as the positive electrode of secondary battery.
In this study, the phonon-echo measurements have been performed to study LiT ionic motion
in piezoelectric LINbO3 powder. The phonon-echo is generated by propagating waves coupling
through the anharmonicity of lattice vibrations. The decay time of the echo, T5 is connected
with the internal friction within each particle, which is functional as an acoustic oscillator.
The decrease in T5 observed above 800 K in the polycrystalline powder is explained in terms of
a Debye-type relaxation model based on Li™ ionic motion. The activation energy is estimated
as about 0.93 eV, which is in good agreement with those reported from NMR and ionic
conductivity measurements. The present study indicates that the phonon-echo measurement
is useful to elucidate the ionic motion in ionic conductors.

Key words: Phonon-echo, Ultrasound Measurement, Lithium Ionic Diffusion, Activation En-

ergy, Secondary Battery
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Fig. 1 : Generation of backward phonon-echo.
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Fig. 2 : Dependence of echo intensity e2(27) on twice
the pulse separation 27.
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Fig. 4 : SEM photograph of polycrystalline LiNbO3
(sample-P).

Fig. 5: SEM photograph of quenched LiNbOs
(sample-Q).
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