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EZCUTIVE SUE.hIA RY 

Los Alamcs Uational Liboratory cx-ducted an investigation of the geothermal 

potential for the island of St. Lucia in, 1933-1984. The results of the study 

indicated St, Lucia has a potential geothermal resource which may exceed 2500C 

in the Qnalibou caldera area i.ear Soufric:re. Potential sites for development
 

include 15e1fond, Sulphur Springs, Ltangs, --nd Dianoncd areas.
 

The Sulphur Springs area appears the mnst promising since the cxistence of 

a 212oC syste7 has Leen shown through earlier drilling. The area is highly 

fracturd and the data indicate a dry steam systrm may exist bnenath this site. 

71e Bl.]fqnd ar ea also indicates a high tcmperatut-e e.st<r.exists at depth but is 

c Ly imperme ablebppedan layer of rock. Siting a well in the eifend area should 

consider intersecting the r eional faulting to 5et tile fracture permeability for 

fluid production. The other areas rate a lower pricrity because they Either do 

not exi.bit: fracture potential or are of lower predicted temperature. 

.i f...... ... ,. .:...... . nite cost savings of geo

therma o-er convcnLicnaL electrical generation for St. Lucia. The cone::t c.' 

d-cveloping' t]ie geothermal in 5 Mw-e or 10 Ilwe incre-ents :'ay be better justiied. 

Lon-elec:tric development should be secondarv ta electrical development. The 

only industry on the island which appears feasible to utilize the geothermal 

brine is the sugar processing .ndustry. This is an established industry and 

would require no new training or iupc rted materials. 



Introduction
 

An evaluation of the St. Lucia geothermal resource was conducted by Los 

Alaimos National L.boratory (LANL). The objcctive of the study V'Is to determine 

geothermal ecvcloj:Lent potential of 1:1e islands. liisLrically, ,2lictrical energy 

in St. Lucia has been derived from diesel generation. " fuel -Twst bc imported 

which results in a heavy burden on the people of the island. If geothermal 

energy can be d.a-vcloped it would be a great stimulus for the base economy of the 

people of St. Lucia. 

Tha re1lowing Siumnary is on overview of the four LA2:.L documents evaluating 

the St. Lucia 3eothermal resource. 

Seooogic, geophysicail and hydrochemical investigations 

E eV.-:lution atl cost rstimate of theLngineerin Z 
. , :.
6d2vlolp',v it of . '; ther;al resources in St. Lucia 

r... .Iefor thi. evelopmert of the gr:othermal 
resources in St. Luci.a 

* Evaluation of the cia -.geothermal resource summary 
report 

Geologic .,ndg;ophyical inves tigation 

Geologic investigations wtire conducted the of andin fall 1.983 included 

geologic mupping, volcanic stratiraphy and structural interpretations. The 

report is quite dataitid' for the area of the Qualibou caldera located in the 

southwest portion of the island of St. Lucia. No information was presented 

reguarding the potential of the remainder of St. Lucia for geothermal energy. 

This was r:ather disconscrting since the title indicates a comp].ete assessment of 

tsl Otherinve: tiation indicate olde:r volcanic activity is 

anown to have occurred to the north which may contain some residual heat for 

direct use applications. 



Ceol.ogic information from other investigators, Aquater (1982) and Williamson 

(1973), T€as used as a basis for the geolocic work presented by Los Alamos. The
 

Los ,lams investiga tion, o 
;c' &r, did place more emphasis on integrating the
 

results of the 
 geologic work with the c, discipliiies of geochemistry and
 

geopysj cs. 'Fihis ;tade fur a much strong'2r report.
 

Strocigraphic correlations indicate 
 a c,'-quence of volcanic activity occurred 

prior to the collapse of the volcano fh::ing 'ho Qualibou caldera. The work by
 

Los Alamos and others also correlates the ages of Quolibou eruptions relative to
 

other volcanic activity both pre and post. This 
 data gives evidence the volcanic 

activity was etr nive over a ratnt:er long period of time. The geologically youth

ful nature of the most rccen activity provides eviJence a substantial heat source 

is present: bueneath the island.
 
The ,:.oga~ic d,.sc:iption presented did not discuss in sufficjent detail the
 

hydrother::m,' alteration of the volcanics. T"ip altera-'tion products give an indi

cation of the trjal history of the system. It alsp provides valuable information 

on the ciaiion system and rock-water interaction for r,,,source e,;aiuation. 

feel mnre det i.l on thie hydrothermal alteration products would have been useful 

ia thc evaluation.
 

Thes,rrutural setting is dominated 
 by the faulting and associated fracturing 

resultinigo' f.cm the formation of the Qualibou caldera. This type of faulting is 

generally shallow and often does rot e::tend to "reat depths. Regional faulting is 

evident in the caldcra area and is thought to be ti majur conduit for upwelling 

of high tceerature geothermal fluids. Vhe major st.ructural feature are two NRE-SW 
trending fault which transect the r.This dep st-ructure is evidenced by 

the occura-.ce of volcanic vents, domes and recent en:trusives along the fault trace. 

iZ.ood evidence tfle stuceure iItorsects the. :atna chamber 

beneath St. Lucia. 
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The importance of the shallower caldara faults lies in tchir creating secondary
 

permeability. The ring fractures along the margin of the caldera provide conduits
 

for the cir.,! -ivion of ground 
:atvrs to the depths necessary for contact with the 

high temp;erature rocks becath the caldera. 
This rerchani m allows for drilling of 

successful prodtition wells in a volcanic environment. 
 The nature of che sediments
 

welded tuff, ash 
 lows.and volcanic bjgciasdo not have sufficient primary permea

bility to trans.e: Eluids so adequate production must rely on secondary permeability 

from faults and fractures. 

The lo, purw i cl.itof. volcanic sediments does not support the concentual
 

model presented Lv 
 los Alamos in Figure 5. This shows a lateral flow of 2-3 Km
 

with up,-ll'n, in :a center of 
the caldera. I feel th-e upwe]..in g will be associ
ated with (eed fau li.i/ frturing with 
lateral flow occurring only for zhort
 

distances of less 
than _.Fm before th:e coo.ed fluid Eins to sik to recharge the
 

system. 'is re-ults 
in smaller ,onvectica systems with tho higiher 
temperatures
 

in the cance 
 f the culls. To gain optimum:i production on2 must drill to 
inter

sect the wajor fra:turts 
to attain m::imum perne.b.iiitv. 'Tha Miscussion relating
 

to the system h'dr-.qoloq was insufficeic to adequat:l 
 WcAsrie ;!,e variable 

nechanisms Whi.h coLitro. th.e hy:.'ro ,e.rma! circulation within Che cal.d.ara system. 

The geoph ysical section i:; very ,eak. Geonh"sic l ,studis conducted by other 

iavestigators were r t correlated'with the Los Alamos findings in sufficient de

tail. Only briefly were the studies Lv the London Institute of Ceological Sciences 

mentioned. Also no mention vas mada KC 
t" adi':anctotelu-ic
... .avintric 

survey of the Qualibou caldera conducted by Aquater in 1982. The geophysical work
 

does indicate areas of potential hi;gh temperature fluids. 
 This data has assisted 

in inte'rprctation 0I:of t.:We i-tiuaJ target areas for MPtU.lin.g mlthougi i feel it 

has not been folded adequat,21., with trhe :eo.Sic setting. 
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iydrochemis try 

The hydrochemistry section was very comlete. This section did a good job
 

of evaluatinD the past daza and comparing it to information collected during the
 

Los Alamos investigation. From Lhe geocuernistry of the water. near 
 the Qualibou 

c.3ldera it azppearc there is a substantial rescurce on St. Lucia. 

The cheiit:ry of the fluids in 3'ili-,Jur Springs is very typical of active high 

tenoernture steam systems. Also there exists substantial hydrotermal alteration 

changing the host dasitic volcanic rocks to a cristobalite-kaolinite product. One 

ste m vetit is reported at 171 0 C which is of extremely high temperature for a sur

face manifestation. The 1'11 and high sulfitcs in the area indicate the Presence 

of an acid-sulfate syste.. 

The !roblm ! note is tile fact the conventional geothermotmetcrs (Si and "a, 

X, Ca) a tamperature thaa observed in temperature nt1raciboreholes,aie lo.er 

calculaticns based on gas analysis, UnDi teCperatures inferred Jrsotope and 

enthalpy calculations. This could be caused by one or a cobination of phcnomena 

.. - a those nentioned in the report, Significant i::ing of colder -round 

waters could be occu;rring- as >:- 'recinitaticn infiltriti[' and ixing 

wii.tl the geothermal fluid. .. nol::2r reason cotedI. he trie achie., : c , ... ys
ten whh~di: carges as thermal springs a thfe surface has not reached depth 

necessary for thle high temperatures. The higher temperature fluids may be in a 

deeper system. 

There was no information as to the producability of the existing drill hol6s 

to check t eior against. It may be a possibility the recks nt de t' have 

been...... al tred to the acint they have lost permeability. As a result 

the active hvdrothermal s'ys tem cannot flo:w to tiue surface ex1c&,t inL areaskyec, of 

deep regioual fracturinz . It is in thLe areas of the decper fractures ,here pro

duction of the higher temperature fluids could occur. This would also account for 
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the existence of anomalous high temperatu,:e surface manifestations within an area
 

of cooler waters.
 

In su'mary I feel the geologic, geochemical and geophysical report was an
 

excelLuat asscssm he
:nt of resource. There are a fe. unanswercd questions but
 

to gther e answers 'ou. require anfe:tonsive, deep exploratory hol,]_program. 

The completeness and integration of the data set definitely supports the concept 

that a substantial potential for a high quality geothermal resource exists beneath 

the mualibou calders. 

I fcel the priorities defined by Los Alamos are valid except the proposed
 

site for the Belfond :ell. This site should be rcuiaourj so the well would inter

sect the re icnal fhIt/fracture system which crosse.s the northeast side of the 

Eelfond area. This would provide a better chancu of 
intersecting a higher per

meability system so adequate fluidA 
 conuld be produced. Pesistivity data indicate
 

drilling would have to 
take place to CepMh: grui.er than 900 n to intersect the 

low resistive system in the Belfond area. 

The first we"ll should be located in the Sulphur Springs area. This area 

has essentiall.v been proven to contain high te:pratr. fluids. The 7ajor fuct r 

in location of a well w.ould be to accurac.,:y turget the fault/fract re svsceum,so
 

maximum production potential will occur. 
 This wcel would then be followed by. a 

well in the Belfond area. The third site should be rQ-evaluated after deeper 

drilling has occurred at the first two priority sites and the conceptual model of 

the Qualibou cel.dera re-evaluated. 

The Etangs area looks good from the geophysical and Reochenical viewpoint 

but lacks evidence of faulting/fracturing which providus the permeability for 

fluid produc:iWn in: th:is t-'yc of volcanic sa:niny. TO.: eli].c Plai::c_ rruc contains
 

two intersecting rogi nal structures Mhici would proi.de adequate :.otential for
 

secondary permeaility but does not show LBLe 
hig'h tump.urature potential as deter

mined by geophysical and geochemical surveys. This is also true for the area 
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north of Terre laich,? where faulting an3 an active hydrothermal system are 

evidant but data does not 
support a hich to rature resource. As a result the 

third site should not be drilled until the system has been re-evdluated based on 

deep exploratory drilli.g m.1.,ssor hig,'h risk ,.tp-out wells are justified.
 

N'acroeconomic models
 

The macroeconomic model used to 
describe the St. 
Lucia economy utilizes 1570
 

to 19S2 economic data. 
 1t a:pears that St. Lucia possesses a good economic data 

base with mcsc of the variMes required for the noduls eqpations havinp at least: 

1 years of base data. TO'kdata on ivc.stment pisul.hion and employment can be 

considerecd rep::esesta:ive but one wou.d prefer a bettrer dat:a base for this type 

of. m..l .... sou.:t--s of the PO.upt-ion and ..m..r.ont data vcarled by, the time 

period and some '2ari had nc 
data r orted at 01. Unsuwptior and inv.st menc
 

Unta ,were not avali.e .-o assuryations were I.de that Lhe.3 n variabl.s uqua.ed
 

irports.
 

In general, the type of variables used in the modol, are adequate 
 to describe
 

the ,geeral
e conom::-. 7iUPhtire poriod for the data Mie .970 to 1'9S2 is adequate
 

for the evaluation. Also, the quality of the 
baso da:a appears adequnre for an
 

accurate macro model cf 
St. Lucia's economy. better ata on inves t w.,ould be
 

useful 
for both;modeling and nonmodeling reasons. !'ssuuupnons ruqardiap invest

meat being equal to imports is adequate for the puirposes, of macroeconomic modeling 

but does not consider potential for domestic invesC.aant. Differentiating the type 

-nd source of .vestnants coull pror7-i'.2 v, e.1_,-b]. hy and whatinvite into who, 

kind of invescors are attracted to St. Lucia.
 

h:.:odv.s are cqmprised of several 
equations estimated by ordinary leazt 

squares analysis. These equaitiaus describe consumption, production, foreian trade
 

and investment. 
 everal key vna loes were identified I ... nce the level 

of output in St. Lucia. :ecroeconomic models of cu&:,. are generally dependent
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upon capital and labor. In the St. Lucia case, the data base on employment was
 

incomplete and little data was 
 available on irvestnent. This is the fundamental
 

;:eaknes:; in the St. Lucia nacrcecono;wic model. The model does not have a 
 production 

function. Instead, it uses a value estimate of output for cartain available data. 

Of ...aCk .. .VSZdta liuits thC MOdrS insiglh, of Che ecCnooy, Th:i limits 

Che model.'s ability to predict output. Thus the model only forcasts the economy's
 

general ability to grow. The macroaconomic model 
does not forcast the ability of
 

the economy to form capital for new inves.ments.
 

Uonlinear optimization model
 

The nonlinear pcogran:-ning model was used to forecast growth in consumption and
 

Cross 
 National Proluit nn to estlmate enerqy cost and investment tbrouQ.h the year 
...... O,.eo,. is a a., ,al,;.tt J:,tij;,a ro.t n e .. "'£. 

2al grooth model. ThisLtype of model is well
 

Souted O torLCaSt.n. co.amr S.r,,h but linited 
in its capbility to evaluate
 

detailed issues of specific 
growth sectors. ', trends forecasted in a :onliuear 

prcEr nmmLn: model can be used to predict trecnds in demand for energy based on 

a.nal. gro.nth as ened Ly the macroeconomic model. The basic reuirer.ent of 

this model is to irnte;rate LAe forecasted economic trends of the macroeconomj.c 

model i.'o a long range forecasc of energy demand. 

The critical factor involved is to forecast a raalistic price of oil and 

demand for energy The model does have an inelastic relationsihip betwe, a the 

price of oil and demand for electricity. Under the higher oil price scenarios 

one would capect an elastic relationshpwhichradically affects demand when 

prices increase. Given the simpl.icity of the St. Lucia economy, and confidence 

level of the data base, a satisfactory model of electricity demand and capacity 

was developed.
 

The basic conclusion that energy cost as a percentage of G'r is decreased by 

g-othoenal development is sound if the geothermal costs are accurate. 
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(eothermaL electricity system 

The study nssu es a maxim;un 30 '.:.n'' geothermal production limit based on fore

casted demand and the bili.- to nuJ incremental gco tirmal capacity to 7eet base 

demand through the year 2012. The use of 2.5 M units over the life of the project 

is questionci. The initial Wrs allaticu should be two 5 Mwe or a sinnle 10 Mew
 

unit. We economics of scale dictate a reasonable investor would want to initially
 

install larqer units to 
 cns ture as Luch of the base load as possible. Also, 

available eui..mant from worldwide procurement will play a pivotal role in siLz 

of the unit. ,ecau;e there are nv wells and, th'us, no cofirmed reservoir con

ditions, it iS difficult to project th unit siz:e tS t ;euld be most optional. The 

2. 5:wge unit see:s to have bcuu selectu: because in bqt [it the inc r mui.tal growI, , 

curve. 

Tepperature and flow ceonideratjons will be the major factors used in selecting 

the type of unit. OrmaL Un.is provide for a wide ran e of tLamperawttras. 1200C t:o 

1900C and units in the ! to 2.5 'Mwe range are available. Ciphase provides a 1.5 M e 

unit while radial flow turbines also are availaLec in I to 2.3 M:a units. The 

factor '2.ncred :y the stu:dy is the pa.sibil itv of larg'er capacity for th, initial 

f
.JS.... . in a, o capaciy could be instaled t.herev matching the 

powur conlsump:ion curve for St. Lucia for 1983-36. This could readily te accom

plishud wi.th a single 10 MWe, flash unit or two 3 !we flash units. Yitsubishi 

currently sells a 4 unit as well as 5 iw andW e 10 M.w units. Toshiba and GE 

also are selling 5 units. Reliability considerations may require two 5 .>we 

units 2Notand of a single 10 Awe~ insnallation. 

It is also more reasonable to expect that a develaner would increase capacity 

in 3 :we incre,.cnts. The c.:cess ,eothurmal cauaciKtv .'c;uld he used as spi:.nni.ng 

reserve-or peaning pcwcr. ie p:i:nry objuctive is to keep th diescl pow.er plants 

off line while utilizing the geot:iermal units as Ease load units. 

The capital cost esti:ate does not contain sufficient detail to adequately 
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evaluate the estimate. Svctal items seem to be missing. The condenser cost and
 

cooling ;,'ater supply system Ni1l he a ii.jor equipment item aind should be a line
 

ica cosz. If sea 
 ,ater is u'ed for cooliu., the pipeline cost'will be significant 

as will the parasitic load fo: pumpi.,ng. The effect Lf p;prasitic load a. net out

i no: * cts3sI tiir l 7,t c:;t., si±zi±ng and Vc-and curves. Thce reuort does 

discuss i:he eVivation effects an p:ping ,,ad parasitic cost. Explanation of these 

facto:s should be a major concccr to this .- tudv. Also, the efficiency of such a
 

tower could have been addressed and compared to an ocean water cooling system with
 

very littla effort. Parasitic loads 
 Cer anch could have been estimated and shown
 

in the report.
 

TV, cost of interconnection to the regional power system is also not 
 addressed. 

The sinple assumption that the power ''ill e so3d to enisting systenhs is unrealistic 

There will be approximately .5 to C ,n o transmission line required to interconnect
 

the plant to the 
existing grid. AIo., ticre may Le rcquirmnts for reinforcement 

of the grid and interconnection butwcs the existin, electcical systems. These 

costs are directly related La the concurpt of a new powoc plant. These types of 

Lransfmissien related v . ", H-Onns -. 

in iAOrth knerica 

Th,2 c-.:ineering economic report ev.a.luated coss on the bmsis of a pcwer plant 

being lont O in the northern part of Onh ,ualiLuu caldera uear TQufzriere. Since 

the reco.: ::.j.d i;ri..ary. ies for 1 in, - prMuCico wells are listed as 

.elfond, ;n.and ei,Sulhur SrlE A.: R:c ca':t cf either addlition:al power 

transmNlL-sion line:; or additional [; i.in: costs would have to he factored in. It
 

s a p.eneral consensus the power plant he located near the 
 :ource becausu heat 

loss ,iLd 1', - e j.' u- co" t ip a s ,mUL b, ... :.;M " o sys"S Ltn are 

consJ.lcratin. 

Diese penerated-electriciLv 

a.LU:U . . importan t 

costs were reasonableo and representative of 

continun.un of the present system. both oil-fired and coal-fired steam plant 
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electricity costs ;ore reaonaiLr-I ex,:cej)L for the possibility that the price of 

coal nay go down in the fuure 1,1:n the Crreion Coal 'ine in Colum0ie begins to, 

export coal i. 19 2 6. Tiis miAn will be a major e:porter of coal to Morth America 

and E.urope and w71il undoub teu.ly affect t" Price of coal. in the Carribean region. 

Thermal systeus 

it is apparent by the level of detail shown in the report that considerably
 

more empmasis was placed on evaluating direct use applications than electrical
 

power options. Cooling systems for a power plant 
was not discussed in as nuch
 

detail Cis thic co]'.cpts for the utilizing of 
 .aste hcat from a pow.er plant. The
 

conceptual e:a. i:Lions 
 Eor direcu heat applications, are adeo]uate and V a ital.
 

cost estin at. are realistic, given tha lvel of dctail am! base data. con

cept of incuctrial use of -eoth,-.rnal hcat from th 
 cower pl:n warrants further
 

investigaticn. gccause
eotheral r .:ources are site spccific, a fd pipinafluid 


costs u-ual', ILJite extensive, carefal examination shoaild be given only to 
 those
 

industria-;- l 
 clc 3a proximicy to the potential well field or industries that could 

relocate r Lahearc c,.ar plant. 

The pessI:,LI.ity of a:tr;' cting new', industry to St. l1ucJ.a to utilize Inexpensive 

eothermal ener -y was examined in so,e detail. The concept of locating industries 

at .qeotncermaJi St:es cannot be based on al:tractive enern:y prices alone. indstries 

will be most .kely 'ttracted to ,t. Lucia to tahe advantage of available labor, 

low labor cost, and do:ies tic prLducts. .c,, euur-y t will be an added ince;ntive 

but taxes, cost of land, and political stbility are just as sianificant consider-

ations. Turther -:tudies should cn] v ex.ine thoe industrial ap;lications which 

can readil ,: e o Cal rC!oUZcUC 0 (1 andI-UZI T,'rouucLs .,r. ,t is not rca

sonable to lovc ri :onc i,.-efit: on 1k.I ra t h,- 7Tspci cations.bas, t: -ac 

Only two indus:t-rifc rcont--oil and suzca'r cane, appear to het abl". benefitto 

immeJi2.. .... :,"cost a.eotherr:al ph:oce:ss heat. A,,, additonal industrial appli

cat i'sn may take other developmert incentives in addition-to low cost energy. 
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Summary 

The Los Alamos investigation of the goothermal resource poetntial of St. 
Lucia
 

involved rese0rching publishcd infer:mation; ,upplea, nting this information with
 

fi.e3d dato and enginu:ering Pumio.; and ,nductin economic calculation. The in

7cnsci.atlon appeared well org;MzLLed a.d approached the study in a logical fashion.
 

The field data collocted appeared co adequate.y supp.Le:nent existing data to the 

extent an e::xploratory drilling program could proceed., 

The concep tual model of the flow system as presented by Los Alamos does not
 

take into account the full ertent of fault 
and fracture control that vas described
 

within the geologic av:.;,
loophy,:ical sections. The fracture crmeability of the 

caldera coold modify the hori::ontal flow system proposed for the shallow thermal 

waters. The imortance of i:nter. ci:in: fractured roch with tLh production holes
 

was reon .{une,:hut not emphag nd. A; a result, tht: fina] drillin,; sites shoul.d 

be located such that the well will target a regional fault/fraccur system at 

depth to maximiz:e fluid production potential. I do 
not feel there will he any 

problem wi:h getting the temperature predicted by Los Alamos but fluid production 

could be a prob].n if secondary ,,ormenb~Lli etore not found. The sites of Sulphur
 

Springs ad the crater area in the north eastern portion of te l fond -

appear to be thu best drilling targets. 
 The other sites, Belle Plaine, Etangs 

and Diamond Spring/Migny Rivcr Valley area need additional specific site work on 

the structural setting prior to drilling. 

The engineering/economic evaluation appears adequate for the purpose of the 

report. .dditional work on tLhe s i;,-of units to be cunMetucLud and schedule of 

power on line to zaot the demand n:,:eds additional theught. Also the cost of 

po 'er lines and to 0ipinp from wel1s the ['ot'er plant to Mie electrical grid was 

weak. The discussions on direct utilization of geothermal appeared to out weigh
 

the section un c,.ectrical r'enaratic. 
 The thrust of development shculd be for 

electrical potential to eliminate the 'e::cindcnce on oil imports for diesel 
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generation. The cnly nonelectric use 1 fee. should be studied in detail is 

sugar cane pro:essing -since this is an on-oing industry the island soon im

ported rcaw n.-:t.'iAl:-.':o1Li '.c be necessary. 

The ecnoomic .od& u. appear:s Fe good cons idering the data LWs e avail::-Ed to 

able at present. the re.arvoir has W:,-en .ri!!.ed good crgiioeringintli actual so 

numbers can be obtaiaed on the cost of a cwer plant, a more e.: tensive economic 

evaluation is non w;'a rranted. 

Recomnendations
 

Frocced with confirmation drilling at Sulphur Sp ring. 'n 1]fond areas 

After :l1ril1 conduct flo; test to deterrmo re.s:voir c' v~,.:ri:;tics(i.U., fMw'.., tel.parature, chemistry, noC'ICO . e. gas, .Lhalpy) 

y :ineer.:-. : costConduct proi.vi.a .. a'-MIuntion to sulec! l 1:CyCIe for 
e.;imatin. (i.e. process fl.w diaprc n and "ontarial b;ala:nce lisposal 
op cions) 

,Identify ap;tim:'al coC]inag cycle for pow:or plant
 

;dentify 


Obtain WeNW:: Quotations for :0.i. 


I trans.m.ission roju;irenents and cost
 

-u.tad equipment packages
 

Estimate cprcl:, ;,d ,,era i> 
 rust based on data listed above
 

Determine lase case dliv.red cost pcr "w/'.r to the grid 

Establish an econonic mote], of: geoth:ermal pow,er cost to evaluate Various 
forms of project financi:., , roya].ti,;, ta:-:es and otiter ,economic 
variablets 

Use the u.caiomic ;udc Lo ju: : ify financing to leridirg i.c;cicuticons other 
than LZAID fcr capital cost of field javelourant and pow,;er plant 
constru:ction 
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