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3D Electromagnetic Detection Technology
Research and Application
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Electromagnetic Detection Technology acquiring
multi-parameter (resistivity, chargeability, PFE,
phase and others) in a large depth (several
meters to hundreds of kilometers) has been
widely applied in geological survey and deep
exploration, especially in metal ore, ground water,
oil-gas, geologic structure and so on. *lﬂﬂﬁﬂ@%
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Internationally, Canada Phoenix geophysical
company developed the V8 system (major in 30
KW), which achieved good applications in geological
survey. QUANTEC company developed the high-

power ORION 3D distributed system which combined
IP and CSAMT sounding technologies.
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Germany METRONIX company developed the
Tensor CSAMT system (20 KW power).

The controlled-source functions in these systems
are mainly suitable for the resource exploration in
middle depth (within 2000 m). Now, a further high-

power/cascaded high-power large-depth full 3D
survey technology is the forward trend. TEHEEAZSE
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In China, Institute of Geology and Geophysics,
Chinese academy of sciences developed the SEP
system which combined the CSAMT and MT
functions. Central South University developed the
wide-field electromagnetic system with more than
100 KW power.
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Institute of Geophysical and Geochemical Exploration
(CAGS) developed the 60 KW Multi-functional (with
the function of TDIP/FDIP, CSAMT and AMT/MT)
electromagnetic system (DEM-V), filling a domestic
gap in this field. About 20 sets of systems have been
applied by geological exploration units after practical

promotion, and good results have been achieved.
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Developing the 2D/3D measuring technology
and 3D measuring instrument systems of
AMT/MT, CSAMT, TDIP/FDIP, TEM and so on.
Carrying out tests and applications of these
systems through cooperation with other units.
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*developed 160 KW high-power transmitting system;

*developed multi-functional (with the measurement
function of AMT/MT, CSAMT and TDIP/FDIP) distributed
receiving system and induction magnetic field sensor;

*developed 10 KW TEM transmitting system and three-
component measurement TEM receiving system;
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*developed time-domain three-component measurement

Inductive circular loop and high temperature

superconducting sensors;

*developed the matched data processing technology and

Inversion interpretation software of the TDIP, SIP,

CSEM, AMT/MT and TEM. i E i RIAES
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*published 34 science and technology papers

1 paper In International journal,

5 papers in Science Citation Index (SCI),

5 papers in Engineering Index (EI).
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5 patents have been applied for:

Frequency domain inductive magnetic field sensors.

No grounding IP method and the instrument.

Electromagnetic coupling removing technique in phase IP.

A kind of instrument box.

Straps joint, straps and auto-locking straps. EM B ESS

CHINA GEOLOGICAL SURVEY



200KW K B LA
(200KW generator set)

X OH ¥ N E K ER

i E B &S
160KW¥‘7}EE€.“0§ (160KW rectifier power Source) CHINA GEOLOGICAL SURVEY



=\ ERHERSNMH

X OH ¥ N E K ER

igedll A
&

RS TR R B ‘
(distributed multi-functional receiving systemjﬂiﬂlﬁﬁg%

NA GEOLOGICAL SURVEY

‘




=\ ERHERSNMH

X OH ¥ N E K ER

10K WHZE B fgk & 5141 = 5> E 03T MR
(10KW TEM transmitter) (three-component TEM receiver)
B E 3 FUAESS

CHINA GEOLOGICAL SURVEY



=\ ERHERSNMH

X OH ¥ N E K ER

% SR & ST

Multi-receiver and a transmitter i El i FUE &S

CHINA GEOLOGICAL SURVEY



X OH ¥ N E K ER

1.0000

0.1000

= OO NOOODAWN-=

0.0100

0.0010

0.0001

| IIIIIIII | II[II[I| | IIIIIIII | IIIIlII| | IIIIIII| [ R

.

0.0000 T T IIIIIII T T llllll' T T llllll/i T T Illllllt(us)
100 1000 10000 100000

=
(@)

10BN TR EIZXTEE GRENDNT1%)
Comparison between 10 receivers decay curveajgﬁgwl%n i )

CHINA GEOLOGICAL SURVEY



X OH ¥ N E K ER

A= 5 BERBSUET
Assembled three—component high—temperatgm
superconducting magnetometers CHINA GEOL

FURER

OGICAL SURVEY



Ex[®

Ex|

*Hz

C 1]
LY ]

Ex

L1
C L]

Ex

C T
LT

Ex

1]
11

Ey

%
;R
%
*
Vi
7.3
B
A
ot

wl
CL]

Ey

Ey

o E B &S

CHINA GEOLOGICAL SURVEY

C 1




FRIREF AR E S|

= FEHERSNMNHA

CSAMT=4WMi%it (design of CSAMT 3D survey)
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TDIP/FDIP =4 WiMli%it (design of TDIP/FDIP 3D survey)
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TDIP/FDIP =4 W%t (design of TDIP/FDIP 3D survey)
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TDIP/FDIP =4 W%t (design of TDIP/FDIP 3D survey)
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Design of TEM loop source 3D survey (survey is in the loop)
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Design of TEM loop source 3D survey (survey is in and out of the loop)
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(3D IP survey in a mine area in liuyuan, Gansu Province, China)
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EHRMEET X =4NEL1E (3D IP survey in a mine area)
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