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. GEOTHERMAL WELL STIMULATION PROGRAM - - OPENING REMARKS

.{J. Hano]d E e ;5,<;.,

;ryears, we]] st1mu1at10n .technw' : o
been emp]oyed to enhance :product1on from, marg1na1 or sub-,’
”*The forma1 1ntroduct1on of we]] st1mu1at1on as

‘ another hav_
'7:~;marg1na1 011 and gas ells

ijfthe produc1ng reservo1r hor1zon and .-the wellbore. - Prior to this,
- independent operators were sometimes known to drop sticks of dynam1te into
unproductive wells initiating the era of "homegrown" stimulation techniques.
What they lacked in sophistication, they sometimes made up for in increased
- production as these. attempts were apparently more than casually successful.
Technical developments during the last decade on the application of
we]] _stimulation. methods to oil and gas . wel]s have been- part1cu1ar1y signi-
f1cant. During this same time interval, the number of .available geothermal
~ wells ‘that could benefit from effective_st1mu1at1on treatments has become
~qoite large. In ‘response to this 'situation, the Department of Energy/
' _Division‘of Geotherma1 Energy (DOE/DGE) elected to fund an extensive program
. in geothermal well st1mu1at1on technology. The basis for the program was
the hardware, ‘experience, and technology deve]oped from the stimulation of
'jhydrocarbon wells. The obJectlve was clear - - extend this - hardware and
technology to the very spec1f1c requ1rements associated with the st1mu1at1on
of geothermal wells. = o Ty
~ The stimulation of geothermal wells presents some new and cha]leng1ng
prob]ems in add1t1on to the ones currently being faced in o1l and gas well
, st1mulat10n treatments. * Formation temperatures will. be in - the 150-300C -
range and the behavior of frac . flu1ds “and proppants at . these temperatues in
a hostlle brlne env1ronment will have to be carefully evaluated before

est be t1ed to the 1ntroduct1on of hydrau11cf7”'
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performance expectat1ons can be determ1ned. In order to avoid possible

“damage to the producing horizon of the format1on the high-temperature
chemlcal compat1b111ty between the in situ mater1als and the frac f1u1ds,”*'é
fluid add1t1ves, and proppants must be ver1f1ed.;~ In try1ng to assess thefvjéf
probab1l1ty for’a successful st1mu1at1on treatment the response of - fbrma-fgjfff;
t1on rocks w1th ent1re]y dlfferent phys1ca1 character1st1cs must be predlct- ?ff'
' ed; Perhaps most s1gn1f1cant of a11, 1n:geotherma1 we]ls the requ1red tech-?%?‘ -

creation of fractures w1th very h1gh flow conduct1v1ty or ’uery ]argeﬂi'_‘ﬂ
fracture surface “areas - 1n the case of matr1x permeab111ty dom1natedjgu“

My 1nv01vement 1n the formu1at1on of th1s program began w1th v1s1ts to

a 1arge number of 1ndustr1a] organ1zat1ons with a firm commitment or vested

interest in the development of geothermal energy. The technical discussions
during these visits centered on the question - - - in what areas could the
injection of Federal dollars be most productive in developing commercial
geothermal well stimulation techniques applicable to the growing number of

. unproductive or marginal geothermal wells. Many of the people attending

this first symp051um on Geothermal Well Stimulation are people I contacted
dur1ng those formative stages of th1s ~program. The end result of th1s effort
was a document called a Request for Proposal (RFP) in which the DOE solicit-
ed proposals for formu]atlng, managmg,»and 1mp1ement1ng an extensive geo-
therma1 well stimulation program des1gned to assess, develop, and field test
methods for increasing and prolong1ng the ‘productivity of geotherma] we]]s.-
This document was published by the Los Alamos Area Office of the DOE and was
mailed to prospective industrial participants. Additional publicity for the
program was sought by advert1s1ng in such promxnent Journals as The 0i1 and

Gas Journal. .

After pub]1cat1on of the Request for Proposal ‘a pre-proposal con- .
ference was held in- Denver to answer, quest1ons related to the proposed pro-
gram, DOE's u1t1mate 1ntent1ons in this area, and the desired magnitude and
scope of the program. By the - requ1red deadline date, five significant
proposals were received from lndustrwal organ1zat10ns., It is interesting to
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note that each proposal represented 2 consortium of organ1zat1ons, apparent-

s

ly in response to- the large magn1tude and scope of the des1red program.
‘While a large segment of the geothermal commun1ty was enJoy1ng “the scenic
wonders of Hilo .at the Geothermal Resources Council annual meetlng, another
small group was tolerat1ng the dellghts of downtown Wash1ngton 1n August
whlle these proposals were belng thoughtfully rev1ewed., Th1s process was

concluded w1th ‘the” announcement that the proposal subm1tted by Repub]1c Geo-i »w;“if
thermal had been selected as:fhe w1nner.;§{55ag.ﬁﬁ;e;4. L Lr

..?: The‘organ1zat1o"al t
ed in- detall by Don Campbell ‘ ‘ :
“is; under the technlcal cognlzance of Cllff McFarland w1th1n the D1v1s1on of
Geothermal Energy at DOE.; My - capac1ty w1th1n this- program is".to. serve’ as a

techn1cal adv1sor to the DOE. = a 57,€- o vi~~

: anomal1es w1th respectable 'success ratios. Dry holes or marginal pro-

ducers, however, do occur in the development of every field. While some of
these unproductive wells are on or outside the boundaries. of the established
reservoir, others are within the reservoir boundaries but have just not
intersected a good portion of the producing horizonsr These are the wells
that become pr1me candldates for stimulation treatments. . The goal of this

: program 1s to identify spec1f1c geothermal wells of marg1nal or submarginal

value _and to develop and test the necessary hardware and techniques to
perform successful stimulation treatments on these wells. - The ultimate goal
of the program is to ensure that these products and techmques become -

~available -in the commerc1al marketplace for use by all well owners and :

operators.' : k
‘The Statement of WOrk contained in the RFP set out very spec1f1c
emphas1s areas that were to be followed throughout the conduct of this
program. "The geothermal well stimulation program is limited to hydrothennal
convect1ve systems with a strong emphaSIS on hot water dom1nated reservoirs

-in the 150-300C range. - The RFP was worded in such a way that nothing has

been absolutely excluded but strong attentlon is directed toward the use of
hydraulic Vfracturjng and/or chemical treatments in hot water wells in
developed reservoirs. High drilling costs associated with drilling in hot,

;»fractUred; and unpredictable geothermal ,formations provides the major

Numerous geothermal wells have been drllled on the more obv1ous thermal ‘f:’\'



‘well data as part of the selection process in picking ‘our next - cand1date

‘rev1ew data for a potent1a1 cand1date well are always in order. .

economic 1ncent1ve for th1s program.f“The cost of dr1111ng and complet1ng a

geothermal well” can frequently be higher by a factor of 2 or. 3 over the

cost of a convent1ona1 oil or- gas wel] to the same depth., . R 7
St1mu1at1on treatments w111 be conducted 1n format1ons wh1ch produce g

,“,hot water as a resu]t of both matr1x permeab111ty and from natura] ex1st1ng¢u€_;¥fﬁ;_ﬁ
: Jfracture systems.; The follow1ng targets of opportun1ty are of part1CU1ar:;}
o ;;1nterest to this program.1* e . ,l.ﬁ N | B

because

:5operat10ns 1nc]ud1ng mud or cement “invasion. S .- <
" °  Wells that’ require per1od1c remedial treatment as a result of
fluid product1on related damage. - ’

Although numerous criteria have been established .for the selection of candi-

date wells, perhaps the most significant is definite proof of a good produc-

ing reservoir. - This data will norma1]y be obtained from offset well
product1on.;. | E | :

I would: 11ke everyone. in the geotherma] communlty to be aware of the
ex1stence of this program and the fact that we are continually rev1ew1ng

wells for st1mu1at1on treatments.. Inv1tat1ons to “the st1mu1at1on team ‘to



