Resistivity Well Logging in Petrol eum | ndustry

I npetrol eumi ndustry resistivity well-1oggingisoneinportant nethod
todetect theresistivityof theformtion. Thi s net hod can be descri bed
as follows. After a well has been drilled, one puts a log-tool into
the well. The log-tool is an insulation rod whose |ateral surface is
covered by netal as el ectrodes. Wiile it works, sone of the el ectrodes
di scharge currents of fixed intensity into the formation then the
potential sinsone other el ectrodes are neasured. Rai singthelog-tool
al ongthewel | -boreonegetsthepotential distributionontheel ectrodes
of various positions. By this information one infers the resistivity
of t hegeol ogi cal formati on. Conmbi ni ngthi sinformati onwiththeporosity
of the formati on obtai ned by sone other well -1 oggi ng techni ques, one
can calculate the oil storage.

I n petrol eumgeophysi cs, t he underground formationi s usual |y supposed
toberegularlystratifiedandbesymretricw threspecttothewell-axis.
A cross section through the well-axis of the typical formation nodel

isshowninFigurel, where Q, isthewell-borefilledbynud, Q,Q are

cal l ed encl osingrock, , i stheobject | ayer and €, iscalledinvasion
zone since the mud filtrate penetrates into this area. Usually the

resistivity in €Q,,Q,,Q; is suppose to be known constants and the

resistivityin €, beunknownconstant, theresistivityinCQbeunknown

and vari abl e of the position. Al og-tool is designedw th 3 discharging
el ectrodes, and 20 neasuring el ectrodes shown as Fi gure 2. How do we

determine the resistivity in Q,,Q.by the measuring data?
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