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TEACHING OUTLINE

Week 6

Tutorial 15 – Self potential tool and application
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AGENDA

 Spontaneous potential log

 Measurement principle

 Application
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INTRODUCTION

 The SP (Spontaneous Potential) log is one the earliest electrical 

logs used in the hydrocarbon industry

 Discovered in the early 1932, SP log was a major breakthrough-

distinguishing between permeable and non-permeable beds

 It has been widely used over the last 80 years 

 The SP tool measures a natural self-generated electrical current 

in the borehole which were termed spontaneous potential by 

Conard Schlumberger and H G Doll
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SP LOG

The principal uses of SP logs are:

 Correlation

 Identification of permeable beds

 Estimation of formation water resistivity Rw
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SP LOG
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SP LOG
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SP LOG
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SP LOG
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SP LOG
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SP LOG
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SP LOG

Electrochemical potential Ec = Em + Eij

Membrane potential Em and liquid junction potential Eij are defined as 

𝐸𝑚 = −𝐾3 log
𝑎𝑤
𝑎𝑚𝑓

𝐸𝑖𝑗 = −𝐾4 log
𝑎𝑤
𝑎𝑚𝑓

𝐸𝑐 = −𝐾 log
𝑎𝑤

𝑎𝑚𝑓

where K= K3+K4 = 60 + 0.133 T 

aw = ionic activity of the formation water

amf = ionic activity of the mud-filtrate

T = temperature in 0c
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SP LOG
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SP LOG
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SP LOG
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SP LOG
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TYPICAL SP LOG RESPONSE
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STATIC SP
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STATIC SP
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STATIC SP
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STATIC SP
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SUMMARY OF TERMINOLOGY
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SP LOG

 Ionic activity depends upon 

valency of the cations i.e. 

concentration

 In chemistry, activity is a 

measure of how different 

molecules in a solution 

interacts with each other

 Formation water that are 

predominantly solutions of 

sodium,

af = (aNa)f
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RW ESTIMATION
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𝐸𝑐 = −𝐾 log10
𝑎𝑤

𝑎𝑚𝑓
  

True resistivity NaCl

(Rw)eq



RW ESTIMATION
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RW ESTIMATION
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RW ESTIMATION – SP1 CHART
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RW ESTIMATION – SP2 CHART
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BED BOUNDARIES
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SP LOG - INTERPRETATION
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END OF LECTURE

Thank you
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