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Desine of the Wide—Renge Frequency

Borehole Radar Probe

Kenichiro Makinox*
Abstract

l.Purpose

To desine a wide-renge frequency borehole radar probe that will make it
possible to determine in detail the position and spatial spread of
fractures occurring around tunnels in an attempt to clarify the characte-
ristics of the loose region around tummels as part of the PNC’s stratum
science research survey technology and equipment development.

2.Method

A borehole radar probe with a directional antenna was desined to deter—
mine the directional of the spatial spread of fractures by passing radar
with a center frequency of 200 MHz through granite to identify in detail
the fractures coming from the vicinity of a borehole. Control, aquisiti-
on,and analysis was perfomed by the PNC’s RAMAC surface control unit,
which was combined with the designed borehole radar probe.

3.Results

It was confirmed that the RAMAC surface control unit’s sampling frequen-
cy could be expanded to 2 GHz and a wide—range frequency radar probe ele-
ctoronic circuit and a transmitter/receiver antemna were designed.
The results of the experiment showed that the pulse gemerator can genera-
te a pulse width of 3 nS and that the receiver system can obtain sampl-
ing accuracy of umder 0.5 nS at a band width of 200 MHz.The radial direc-
tivity characteristics of the antenna in water had a front—to back ratio
of 28.4 dBu.

4.Conclusion

The experiment confirmed that the characteristics of the prototype
transmitter/receiver antenna and electronic circuit module meet specifi-
cations.A wide-range frequency borehole radar probe was desizned based on
the reselts of the experiment.

Worked perfomed by under contract with Power Reactor and Nuclear Fuel
Development Corporation

PNC Liaison : Chubu works Ken Hasegawa
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