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Fig. 2-Typical electrical log showing characteristic formation 

responses and method of presentation. 

typical example, showing the electrical response of many of the 
most comomn formations and the manner of presentation is 
illustrated in Figure 2. 

MANY USES 

T h e  uses of the electrical log are many. From it the geologist 
or petroleum engineer can determine the exact depth and thick- 
ness of all formations. From the depth, thickness, and the 
characteristic response of key formations correlations may be 
made to adjacent wells, faults located, and the general structure 
of whole oil fields worked out. Such extensive studies, now 
commonplace in all oil fields, have proved invaluable in the 
spacing of wells and determining drilling and production pro- 
grams. From the response of all curves in combination, accurate 

interpretations of the nature of the fluid in the sands are made. 
T h e  exact extent of the oil producing zones and the location 
of the undesirable salt water sands can be determined allowing 
the water to be cleanly shut out of the producing well. Other 
less important uses include the accurate location of lost or 
broken tools, lost strings of casing, and checking of the bottom 
of the casing set in the hole. T h e  electrical log has not entirely 
replaced the older and more costly mechanical coring methods. 
I t  has, however, completely supplanted the older method for 
the long stretches above the oil horizons, and is carefully studied 
in comparison with the cores from producing horizons. In proven 
fields it often entirely replaces mechanical coring. Numerous 
instances could be recited wherein new producing zones, missed 
oil sands, or unexpected oil sands have been picked up by means 
of the electrical log often resulting in the discovery of new 
fields. 

DESIGN PROBLEMS 

T h e  design and operation of the mechanical and electrical 
equipment necessary to carry on extensive electrical logging 
operations has presented many problems. Advanced drilling 
practices have resulted in greater average as well as extreme 
well depths. I n  1939 the unheard of depth of 15,004 feet was 
attained and 12,000 to 13,000 foot wells are, at present, not 
at all uncommon. T h e  development of electrical logging cables 
to withstand the high fluid pressures and temperatures en- 
countered at such depths has required years of experimentation 
and involved great expense.* 

T o  accommodate the higher recording speeds, as well as to 
eliminate the "human errors" involved in the extensively used 
but older hand-traced recording methods, all modern equipment 
utilizes photographic recording. T h e  photo-recorder, illustrated 
in Figure 3, is a sensitive device which records as many as 
three curves continuously by means of mirror galvanometers 
reflecting beams of light on special photographic film. Simul- 
taneously with galvanometer traces the ten-foot depth lines, 
depth numbers, and vertical scale lines are automatically exposed 
on the film, the operator having before him a visual screen con- 
tinuously indicating all operations. Convenient controls on 
the photo-recorder govern all lamp intensities and allow for the 
selecting between any of three depth scales, one of which is a 
detail or "blown-up" scale used for increased accuracy over 
vital parts of the bore-hole. T h e  films from these recorders, 
ranging in length from six inches to twenty feet, are developed 
on the job and become the master logs from which any desired 
number of prints are made. For added convenience a special 
portable printer allows a field print to be made and left with 
the company field ~ersonnel. 

P ressu res  g rea te r  t h a n  6,000 pounds per squa re  inch a n d  
t emnera tu res  i n  excess of 3 2 0 Â ° F  have been. recorded a t  extreme 
depths. At present  cables hav ing  a s  many a s  five insulated con- 
ductors  a n d  b reak ing  s t r eng ths  of 1 7  000 pounds a r e  being used 
commercially. I n  addition t o  good electrical properties such cables 
mus t  be designed to  provide acura te  depth measurements .  Depth 
accuracies t o  wi th in  a foot a r e  demanded fo r  most  oil horizons 
necessi ta t ing t h e  careful  s tudy of cable behavior under  ope ra t ing  
loads. To  th i s  end. t h e  cable tension a s  well a s  the  cable speed a r e  
continuously indicat ing dur ing  runs .  T h e  recent  i m p ~ o v e m e n t  in 
cables a n d  cable performance s tudies  have increased runn ing  
speed f rom fifty f ee t  per minute  to upwards  of ZOO feet per  
minute ,  mater ia l ly  reducing the  t ime necessary to record a com- 
plete log. 
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