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Oberpfalz; Optimized EM Interpretation
Newman, Strack., Wolfgram (Koln)

The PRoBLEM o - k U \\‘..
e =
Due To THE RELATIONSHIP BETWEEN THE ELECTRICAL RESISTIVITY AND . - A2 A \ -
THE FLUID CONTENT. THE EXACT DEFINITION OF THE ELECTRICAL STRUC- p T Va /
TURE IS A CENTRAL QUESTION FOR THE DEEP DRILLING PROJECT. '\/_w “:"\, \ i
DURING THE PRESITE INVESTIGATION LONG OFFSET TRANSIENT ELECTRO- N ‘\ﬁ/
MagneTics (LOTEM) HAS CONTRIBUTED SIGNIFICANTLY TO THE UNDER- S
STANDING OF ELECTRICAL STRUCTURE. WE PROPOSE THE APPLICATION OF L 1
LOTEM anp macneToTELLURICS (MT) FOR DEFINITION OF THE 3 - D '\\_’ Y
-y T

STRUCTURE FOR :
LOCAL COVERAGE OF THE DRILL sITE (1.5 kn x 1.5 km)
EXTENSION TO REGIONAL COVERAGE (15 kM x 15 kM)
TIME DEPENDENT RESISTIVE MONITORING TO DETERMINE
CHANGES CAUSED BY THE WELL ITSELF

COMBINATION WITH DOWNHOLE EM MEASUREMENTS
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The LOTEM METHOD CONSISTS OF A GROUNDED WIRE TRANSMITTER THROUGH
WHICH A CURRENT STEP OF SEVERAL TENS TO SEVERAL HUNDREDS AMPERES
1S INJECTED INTO THE GROUND (RESULTING F1G., 1), THE AMPLITUDE
AND SHAPE OF THE TRANSIENT CONTAINS THE INFORMATION OF THE SUB-
SURFACE. REPETATIVE CURRENT SWITCHING CAUSES ANOTHER TRANSIENT
WHICH 1S THEN VERTICALLY STACKED AND PROCESSED USING DATA PRO-
CESSING TECHNIQUES SIMILAR TO THOSE USED FOR SEISMIK DATA.

Using ELECTRICAL FIELD MEASUREMENT LOTEM CAN DEFINE AS THE ONLY
EM METHOD RESISTIVE STRUCTURES. THE DIFFUSION PROCESS OF THE
INDUCTION CURRENT CAN BE VISUALIZED WITH THE SMOKE RING CONCEPT.
IN F16. 2 CONTOURS OF THE ELECTRIC FIELD ARE DRAWN FOR DIFFE-
RENT TIME STEPS TO VISUALIZE THE DOWNWARD AND OUTWARD MOVEMENT
AT THE INDUCTION CURRENTS.
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ComBinaTION MT - LOTEM :

- INTERPRETATION OF MT - DATA WITH op-
TIMIZED NEW ALGORITHMS ACCOUNTING FOR
SPECIAL SITUATION IN THE OBERPFALZ

- JOINT INvErsion : MT - LOTEM
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3 - D LOTEM InTERPRETATION

- START WITH MODELS FROM PRIMARY GOAL
= INTEGRATE MODELS FROM 3 - D seismik

AND DERIVE 3 - D MODELS USING
(((( E=—1 )))) 200nm EXISTING

-l"-| x = + g
gei_ﬂ_ﬂ ‘ ¥ 2008m - 3 - D procrAM (SEE FiG, 4)
:-; — ":_EVJ\I/'+°§ A - CONFIRM OR DISAPPROVE INITIAL INTER-
- o g i PRETATION
Frid S Fic.? - TIE RESULTS WITH DOWNHOLE EM MEAsure-
MENTS
Previous Work Done SHoRT Term GoALs
DurinG THE PRESITE SURVEYS LOTEM MEASUREMENTS - CONTOUR SIMPLE PARAMETERS (MMR - Factor. !t!«-
WERE SUCCESSFULLY DONE IN THE BLack FoRresT E - POLARISATION ETC.) TO OBTAIN FIRST
AND OerpFALZ (see Seewetim 1986). THe BLack INDICATORS FOR LATERAL CONTRASTS,
FOREST EXHIBITED A TEXT BOOK INTERPRETATION - TIE RESULTS FROM DRILL SITE INTO REGIONAL
WHERE A LOW VELOCITY CHANNEL COINCITES WITH A EM sTrucTure using 1 - D INVERSION, o fer T St v
LOW RESISTIVITY ZONE, Tne OBERPFALZ SHOWED A - DEFINE RESISTIVITY OF RESISTIVE SECTION Hhes E =
HIGHLY QUESTIONABLE conpucTor AT 10 - 11 km MORE ACCURATE USING ELECTRIC FIELDS.

DEPTH, FROM THE FIELD SURVEY IN 1986 serious
CONCERNS ABOUT THE THREE DIMENSIONALITY

EXISTED,
DurinG sPrinG 1987 A compLETE 3 - D LOTEM LowG TERM GoaLs

SURVEY WAS CARRIED ouT (SEe fie. 3). DetaiLen ———————

COVERAGE OF ] KM AROUND WELL SITE PLUS FIRST - comBiNE MT - MEASUREMENT wiTH LOTEM
CONNECTION TO REGIONAL STRUCTURE WAS DONE. [N MEASUREMENTS

ORDER TO TIE THE DRILL SITE TO THE REGIONAL - 3 - D LOTEM INTERPRETATION

EM strucTure Two compLETE 360° “Fan SwooTing” - EM MONITORING OF CHANGES CAUSED BY
TESTS WERE DONE AROUND TWO PERPENDICULAR DRILLING

TRANSMITTER AS WELL AS WALK-AWAY TESTS FROM
TRANSMITTER TO THE DRILL SITE.
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