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A wireless transmission technology uses alow frequency electromagnetic wave (100[Hz] ~ 10[kHz]) as a carrier wave to transmit
signals in the deep underground geological condition. However, this electromagnetic wave has not been used so much, because the
transmission capacity is less than a high frequency electromagnetic wave, which is used to televisions and cellular phones. On the
other hand, the wireless transmission technology that doesn't use the cable is considered to be useful in the radioactive waste
disposal repository from the viewpoint of decreasing the influence on the barrier. This paper shows the characteristics of the
wireless transmission in the granite on the basis of the in situ testing implemented in the Aspd Hard Rock Laboratory of SKB.
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Fig.1 Transmission equipment

Table 1 Specification of the wireless transmission
system used in this study

Transmission | Apx.100[m](in the granite)
distance Apx. 40[m](in the seawater)
Transmission | 20[years](1 measurement /day 1
period transmission/week)
Battery Lithium battery
Frequency 1.2 1.6[kHZ]
Veoacity of
Communication 75[bps]
Capacity of
channel 19[ch]
2.2
1.2[kHz]
2.2.1
100[m]
30[cm]
Fig.2

Area: S r
Current: | >

Fig.2 Electromagnetic field emitted
by the small loop current
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Fig.4 Attenuation characteristic of
electromagnetic wave in various environments
Table 2 Electric constants
Electric Relative
Environment conductivity magnetic
[Sm] permeability
Air 0 1
Granite 5x 10° 1
Sedimentary rock 5x 107 1
Cray 5x 10* 1
Sea water 4 1
(13)
(15) (17)
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Table 3 Electric constants for the analysis

Electric Relative
Component conductivity magnetic
[S/m] permeability
Rock 0 1
Cable 1x 10° 2000
Air 0 1
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