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Critique Panel Comments on Reservoir Engineering 
DOE Geothermal Technology Development 

Dennis Kaspereit 
California Energy Company, Inc. 

As our geothermal fields mature and the inevitable 
problems arise with their exploitation, it will be reservoir 
engineers that will evaluate OUT possible future courses of 
action in order to solve these problems. But first they must 
have the right tools and data. 

To date, the best reservoir engineering tool we have in 
geothermal is d k  reservoir simulators. :The reason for this is 
our severe lack of definition of reservoir parameters. Within a 
simulation there are checks and balances on the interrelation of 
reservoir parameters that keep the result within certain realistic 
bounds. These uncertain parameters make most traditional 
reservoir engineering methods such as volumetrics of little use 
for anything beyond preliminary work. Parametric studies such 
as those by Mike Shook help in  determining the range and 
sensitivity of unconstrained variables in simulator work and are 
valuable. However, as two non-unique simulations can yield 
similar results on an established field configuration, the same 
two can then give different results if used for investigating 
different future scenarios, injection cases or other what-if's. 
Therefore' ko use simulators as a development or management 
tool with greater confidence, a more unique solution is desired, 
requiring greater definition of the parameters input into the 
model. By determining these parameters a greater assortment 
of reservoir engineering methods also becomes available. 
However, I do not see enough research directed to determining 
these parameters at this time, and there should be alot more. 

These parameters and other methods will be needed to use 
in the important slim hole evaluations being researched, as 
simulations are more for developed producing fields with some 
history, not exploration prospects. One of the best ways to get 
some of these parameters is by logging methods. The slim hole 
tools discussed by Peter Lysne on Tuesday afternoon will be 
needed to get these parameters in exploration prospects. 
Besides a natural gamma ray spectrometry tool I see a neutron 
tool as a first choice, and a resistivity tool as a second choice 
that will also be needed as a minimum logging suite. The 
research that is needed'soon, rather than later, is what Peter 
was calling inversion technology, and what I would call the 
calibration of logging responses to geothermal reservoirs. 

While productive core holes may or may not be too hot for 
some conventional tools, we have found it possible to log full 

size wells that stabilize at over 600 degrees at under 300 
degrees within 12 hours of reaching total depth and pulling off 
bottom. This is within conventional tool limits. I would 
propose the correlation of logging responses to core results and 
cross-plots with the publication of a Geothermal Chart Book as 
soon as possible. This work can be done in ful l  size holes with 
fu l l  suites of logs before the slim hole tools are fully 
developed. In fact, full size tools are probably preferable as it  
will take a fu l l  logging suite to define the end points, 
correlations and charts needed, before a limited suite can used. 
Probably only a limited suite will be available in the case of 
the slim hole tools. Determining the logging response 
correlations now will also be helpful in determining which slim 
hole tools to pursue development first. Also, until the 
response of the slim hole tools are tied back to the response of 
the full size tools and boreholes their full valve will not be 
reached. 

As a industry we have realized the importance of pressure 
maintenance and the need for efficient reinjection of fluids, 
and I am glad to see the level of work in this area as it will 
become our lifeblood. The work in hot dry rock can, and 
should be, tied back to conventional geothermal reservoirs, as 
our existing fields could be described as naturally occurring, 
unbounded, precharged hot dry rock reservoirs. 

Several people mentioned the borehole televiewer, with 
one person developing methods to determine fracture aperture. 
I am puzzled that the Formation Microscanner, which is 
resistivity based instead of acoustic, was not mentioned. 
Commercially available software already exists to determine 
fracture aperture from this tool. Being a pad tool it can also be 
expanded to large boreholes such as the Long Valley Well. 
The development of a slim hole televiewer or Formation 
Microscanner would be extremely valuable to exploration and 
development efforts. I hope that the current effort in this area 
is actively pursued and expanded. 

Although not directly presented here, I also want to 
mention the adsorption/desorption work at Stanford. I consider 
this to be very valuable work and it deserves ful l  support. 

I would like to thank you for this opportunity to express 
my views. 
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