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A wireless transmission technology uses a low 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
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transmission in the granite on the basis of the in situ testing implemented in the Aspd Hard Rock Laboratory of SKB.
Keywords: wireless transmission, geological disposal, very low frequency electromagnetic wave, granite
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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]
Velocity of
Communication 75[bps]
Capacity of
channel 19[ch]
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Fig.2 Electromagnetic field emitted by the
small loop current.
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Fig.3 Wave impedance characteristic of
the small loop current.

ARFSE T OIBIE xR EE (100[m]F2E) X Fig3 © 2/ F
7 Okt (Fig3 o AHED) ThHY, ZoE)( v
— LA Z T HBZEMICB T D FEEOREA e &
YA Zy (Fig3 D BER) (2% LT 5X10°~10* 5/ & 72
flil7ed. |E, IH, |<<Zy kbl &inh, RIFFEIZE
J 2% ¥ U TERET, mEMER (BE) 2B 5
WLt 5 L, mﬁﬁ\#k%<$@(%9%mﬁ@ﬁ
A THY, 720 D 0.001[%] 2N EBRAKS) 25 HE b
EHETHDLENVZD.

DX I BRE ERERNOBR A LT T I
IV RAL ZEaANT T FICBWTCERGEERS T
b ENT=BRIE T Z A D 2 & 03, KRB CEY 5
BB OBEEETH 5.

222 H—LERPICEITEIBHINNT O TFTOBEED
ﬁﬁﬁﬁm&hﬁﬁﬁ

BRI TEER, BEAERD DI S OB IS h
BIERET D & &, (BIRIHEEHCIEVEET . BB AHESR
2 e [FIm], BRERM « [HIm], EERN o [SIm|OBE
R L LA, R A VB IRIR L LR AR
é%@ﬁ@ﬁ&%i2&1&ﬁ%@%@f,&@;9_%
nib.

E¢:—Jﬁsméb i (13)
4ar?

r ( 2 cos G (14)

H, ( 2 sin ™" (15)

L jou(o + joe) (16)

23

B D MR T — 2 @E R B 2 iR

1.0E+05

Air
Granite

= 1.0E+03 T - «Sedimentary rock
g — - -Clay
% —-—--Sea water
S 1.0E+01
©
92
9 10E-01
% N\
= N N
1.0E-03
1 10 100
Transmission distance (m)
Fig.4 Attenuation characteristic ofelectromagnetic
wave in various environments.
Table 2  Electric constants.
Electric Relative
Environment conductivity magnetic
[S/m] permeability
Air 0 1
Granite 5x10° 1
Sedimentary rock 5x 107 1
Cray 5x10" 1
Sea water 4 1
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Fig.5 Aspd HRL.
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Fig.14 Attenuation characteristic of electromagnetic wave between two tunnels.
Transmission direction: Y-direction
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Table 3 Electric constants for the analysis.
Electric Relative
Component conductivity magnetic
[S/m] permeability
Rock 0 1
Cable 1x10° 2000
Air 0 1
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Fig.16 Comparison of electromagnetic wave between experiment and analysis.
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