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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. 
Consequently 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 'M 1 S::: pair of current electrodes~ 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 ari intermediate 
casing part, for supplying an electrical current to said 
~asing and providing a casing current through said casing 
part between said electrodes, and positioned nearby one 
of the ends of the borehole, and 

detecting voltages provided by leakage currents leaking 
from the casing into the formation, said s.eeeael pair of l/Ol ~­
electrodes being adapted to be arranged in axial 
direction of the borehole above or below said fiFet pair 
of current electrodes between ~aid intermediate casing 
part and the other end of the borehole; 

In a further embodiment of the pres nt invention at 
least one electrode of the eecgRd pair f fe~des is 
adapted to be electrically connected o the casing within 
said borehole. Furthermzre, ~ bo electrodes of said 
e&Qeftei: pair(":teV:i~rf~tJ." onnected t

1
o said casing, . r,,V& fue. 

one . i secoAEi pair of\elec~rodes,-B.r is 
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arranged in axial direction of the borehole adjacent to 
said .first pair of (e~es and the other at a 
substantial distance away from said one electrode. 

In particular said uthe~ electrode~ is arranged 
down below in the borehole nearby the casing shoe, or 
said other electrode/"lt. is arranged at the top of the 
borehole nearby the earth's surface. 

In yet a further embodiment of the present invention 
said &esoAEi pair of {e~c~des 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 elect~?e~ is arranged adjacent to 
said fif'st pair(ag/j '::t'"Y~e "MftW~fde of said firs+;,..+air 
of (e"f~~odes c~mpared to said -&et;"onc> pair (efec~es. 

In a further preferred embodiment of the present 
invention at least one additional voltage electrode is 
arranged, located substantially between said ~ee1ae pair 
of voltage electrodes. 

By using the electrical logging system of the 
\ 

present invention every current travelling through the 
_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's~_Se of said 
intermediate casing part. Thus the(~g~ electrodes §:!::. 

tae seeond :pa:i.-E- 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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C L A I M S 

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 £irs:t pair of current electrodes~ connected 

with said supply means and said control means, adapted to 

be electrically connected to the casing within said 

borehole at different heig~ts 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 ~aead-pair of voltage 

detecting voltages provided by leakage currents leaking 

from the casing into the formation, said sec m! pair of 
- l~ 
(e'fgctrodes being adapted to be arranged in-axial 

direction of the borehole above or below said iCii't pair 

of current electrodes between said int~rmediate 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. 

one electrode of 
to be electrical 
borehole. 

med in claim 1, ,~~~~in at least 
th <8eeond pair of (e'f.;ctrodes is adapted 

connected to the casing withi~ said 

as ·claimed in claim 2, wherein, if both 
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electrodes of said second pair/are ;.~titrically connected 
to said casing, one electrode of ..&a{El sae nd pair of ve--1~ 
electrodes__.!ii_ is arran9.ed in axial direction of the 

-.1-"·t' c,~ 
borehole adjacent to sci::Q. r;z~t;-c-J'air of F}ectrodes 
and the other (a~t:futtttt!frr diJ't'~~ ~~om said 
one electrode. 
4. The system as claimed in claim 3, wherein said other 
electrod~is arranged down below in the borehole 
nearby the casing shoe. r~~ ./tt;> 
5. The syste(ds claimed in\_claim/3, wherein said other 

'1-.t. iut-- ,Af- ire:/ ~~- iJu.i.,.,>Lt A-

elect rod~ is arranged at cne topo-f"the borehole .. 
nearby the earth's surface. 
6. The system as claimed in '!~ae of claim"'·l.-t~, 

wherein said .eeeend pair of ~~ectrodes is adapted to be 
located at the earth's surface. ~~ 

7. The system as claimed in any one of the\claims·i tO"" 
~, wherein at least a third voltage electrod~, adapted to 
be electrically connected to the casing within said 
borehole as a calibration electrode~ is arranged 
adjacent to said ~ pair end at tae etaer side ef scrl'."d 
fits t pak of (efe1~des -cornpared te said seeead pair e£ 

&3::ect1odes. · · f"'l"''~~ 
,a. 'fhe system as claimed iilfOlai~Jl.:.~A 11oltag-e 

e.J.ectrodes M aAa R are arranged s:yumtetrically with re9a1ct=-
:v .to tae first pair of cu11ent electtodes, A, B. 

Ci/4. The system.as claimed in any one of the claims 1 to 
(]" r: r,'\r,We{111-4 

.~' whe1ein1at least one additional voltage electrodetS;t.. 
· ~ra~ located sw.~?•ut ial J:..¥ bet~een said ~ua airof-
vo~ tage electrodesj. ~fet-h~ii~~ ~ ~.(~~ 

@) .a:r.I. The system as claimed in claimf, wherein said i~~ 
additional voltage electrode is adapted to be ~~ 
electrically connected to the casing within said ~~ 
borehole. . ~' 

J::a-. The system as claimed in any one of the oforeyMng· 
claims, wherein the ratio of the distance between the 
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.curre~t electrode~measured in the borehole 
direction, and the casing diameter-c&q, ranges from 3 to 
15. 

12. The system as claimed in 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. 
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