skilled in the art that only slight variations as to said
differences, for example caused by corrosion spots,
electrical perturbation, mechanical damage, or circuitry
tuning, will result in substantial casing current errors.
Consequéntly obtaining reliable leakage current
determinations is very difficult.

’ Thus it is a main object of the present invention to
detect leakage currents more accurately.

It is a further object of the present invention to
eliminate the contribution of the casing currents in the
leakage current detection as much as possible.

Therefore in accordance with the invention the above
system further comprises
~ a Eirst pair of current electrodes,<&—B, connected
with said supply means and said control means, adapted to
be electrically connected to the casing within said
borehole at different heights in axial direction of said
borehole, and, when connected, defining an intermediate
casing part, for supplying an electrical current to said
casing and providing a casing current through said casing
part between said electrodes, and positioned nearby one
of the ends of the borehole, and :

_- . a secemd pair of voltage electrodes, =M+~ for
detecting voltages provided by leakage currents leaking _
from the casing into the formation, said seeead- pair of!ﬁdﬁ%@
electrodes being adapted to be arranged in axial
direction of the borehole above or below said £ixet pair
of current electrodes between said intermediate casing
part and the other end of the borehole;

In a further embodiment of the presgent invention at

least one electrode of the second pair f’@fg@?%édes is
adapted to be electrically connected Yo the casing within
said borehole. Furtherm re,dzg bo electrodes of said
secerd pair(ggévgygggrfggff onnected to said casing,

) U&H??e i
1d second pair of(electrodes, B, is
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arranged in axial direction of the borehole adjacent to
said £irst pair of@ ectrodes and the other at a
substantial distance away from said one electrode.

In particular said other electrode % is arranged'
down below in the borehole nearby the casing shoe, or
said other electrodes¥H, is arranged at the top of the
borehole nearby the earth's surface.

In yet a further embodiment of the present invention
said secord pair of(gfggg?gaes is adapted to be located
at the earth's surface.

In a preferred embodiment of the present invention
at least a third voltage electrode, adapted to be

" electrically connected to the casing within said borehole
. as a calibration electrode,~&, is arranged adjacent to

said Siset pair/agé Wlmge, At brStde of said Eixet pair
of elégffodes cbmpared to said ﬁecnnd»pair[gieé%fgées.

~ In a further preferred embodiment of the present
invention at least one additional voltage electrode is
arranged, located substantially between said wesend pair
of voltage electrodes. :

By using the electrical logging system of the
present invention every current travelling through-éhe
_casing outside said intermediate casing part is only
originating from leakage currencs which start
predominantly from the casing outside said intermediate
casing part from the casing part at one side of said
intermediate casing part, leak into the formation and
return through the casing at the other-side of said
intermediate casing part. Thus the voltaég'electrodes -~ el
the—secomd—pair only detect leakage currents either in
the formation or through the casing, dependant on the
location of said second pair voltage electrodes.
Advantageously casing currents are fully eliminated when
detecting such leakage currents, thus allowing accurate
determination of formation resistivities.
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CLAIMS

1. An electrical logging system for determining the
electrical resistivity of a subsurface formation through
a cased borehole, the system comprising,

- voltage and current supply means,

- voltage and current control means, and

- electrode support means,

the system further comprising,

- a £iwst pair of current electrodes,-A=B+ connected
with said supply means and said control means, adapted to
be electrically connected to the casing within said
borehole at different heights in axial direction of said
borehole, and, when connected, defining an intermediate
casing part, for supplying an electrical current to said
casing and providing a casing current through said casing
part between said electrodes, and positioned_nearby one
of the ends of the borehole,

- a seeend-pair of voltage- electrodes,—gzzﬂ: for
detecting voltages provided by leakage currents leaklng
from the casing into the formation, said seseF-pair of
{Af;ctrodes being adapted to be arranged in axial
direction of the borehole above or below said £&FEt pair
of current electrodes between said intermediate casing
part and the other end of the borehole, and
- voltage and current processing means for processing
said currents and voltages thereby determining said
electrical resistivity:
2. The system as claimed in claim 1, wherein at least
one electrode of thg/weeormd pair of/ﬁfvgéﬁgaes is adapted
to be electrical connected to the casing within said

borehole. _
e system as claimed in claim 2, wherein, if both
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e ! 2l botles
electrodes of said secm'rd'_pair are ;]g%cj_trically connected
to said casing, one electrode of -said -ssemad pair of Wﬂ-rc?o
electrodes,— is arranged in axial direction of the

oy , O DA
borehole adjacent tp %er%i <_>f ﬁiﬁﬁgdes
and the other {;t a{ws{tl{fggtantm dista‘flagg away from said
one electrode. ‘
4. The system as claimed in claim 3, wherein said other
electrode,z%,- is arranged down below in the borehole
nearby the casing shoe. Dy € |+
5. The system as claimed in(claim 3, wherein said other
electrode,a; (is g‘l’?%‘ed ‘é‘t,k?ﬁé to';‘a"b the borehole
nearby the eafth's surface.
6. The system as claimed in claime 1 te=5,
wherein said seeerd pair of (é‘ﬁectrodes is adapted to be
located at the earth's suriace. pree
7. The system as claimed in any one of the(claims-%—to‘
%, wherein at least a third voltage electrod.é, adapted to
be electrically connected to the casing within said

borehole as a calibration electrode, B is arranged

adjacent to said 5—;’?&: pair
. . {0‘
&irstrpaix offe ectrodes

PO l " "m — fg::‘: 14
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@J. The system as claimed in any one of the claims 1 to

@

@

inclv
s,rwhe-re-i-n{;t lea’g?: one additional voltage electrode\&s
‘axranmgeg, located sehetanmbiamlly between said secomd airg¢d

voltage electrodes{.\&‘rﬂfa%UPW% Aretts, Coufluléosq;c
&0. The system as claimed in claim 4, wherein said lhage on s
additional voltage electrode is adapted to be /n—cmjli
electrically connected to the casing within said ’V“ev)"'sd-—-a
borehole. .

| preced,
#-. The system as claimed in .any one of the -ﬁereg'gm;r
claims, wherein the ratio of the distance between the
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.curreﬁt electrodes,~<&, measured in the borehole

direction, and the casing diameter4&h, ranges from 3 to
15.

12. The system as claimed ir any one of the foregoing
claims, wherein the casing current provided is an AC
current, having a frequency up to 20 Hz and an amplitude
up to 40 A.

V12/T5589FF



