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ABSTRACT 

The c r e a t i o n  of a computer d a t a  bank f o r  t h e  
Cerro P r i e t o  Geothermal F i e l d ,  r e s u l t e d  from 
t h e  need f o r  f a s t  and f l e x i b l e  management of 
t h e  i n c r e a s i n g  and voluminous in fo rma t ion  g e  
n e r a t e d  from t h e  l a r g e  number of w e l l s  d r i l -  
l e d  i n  r e c e n t  yea r s .  
f o r  upda t ing  t h e  thermodynamic e v o l u t i o n  of 
t h e  f i e l d  i n  o r d e r  t o  d e f i n e  f i e l d  h i s t o r y  
and v a l i d a t e  mathematical  a n a l y s e s  a p p l i -  
c a t i o n s .  Th i s  d a t a  bank compiles  20 f i l e s  
w i t h  a l l  t e c h n i c a l  i n fo rma t ion  i s sued  from 
t h e  t ime of i n i t i a l  f i e l d  e x p l o r a t i o n  t o  t h e  
end of 1986. To u s e  t h e  d a t a  bank, a series 
of programs and s u b r o u t i n e s  were c r e a t e d  si- 
multaneously f o r  d a t a  base  management t o  
a l low a c c e s s  and add new d a t a  as w e l l  a s  
d a t a  a n a l y s i s  and d a t a  g raph ic s .  

Tab le s  of g l o b a l  s t a t i s t i c s  of t h e  inforrna- 
t i o n s  con ta ined  i n  t h e  20 f i l e s  a r e  shown i n  
t h e  paper ,  as a n  example of one a p p l i c a t i o n  
of t h e  z e n e r a l  u s e  of t h e  d a t a  base,  Por 
p a r t i c u l a r  and s p e c i f i c  a p p l i c a t i o n s ,  depen 
d ing  on u s e r s '  needs f o r  t h e  d a t a .  

The d a t a  a r e  needed 

INTRODUCTION 

The Cerro P r i e t o  F i e l d  h a s  evolved g r e a t l y  
s i n c e  i ts  c r e a t i o n ,  having nowadays an 
i n s t a l l e d  e l e c t r i c a l  g e n e r a t i o n  of 620 NW 
d iv ided  i n t o :  1 u n i t  of 30 MW and 4 of 37.5 
i n  CP-I, 2 u n i t s  of 110 i n  CP-I1 and 2 more 
u n i t s  of 110 i n  CP-111. 

Th i s  cont inuous evolvement i s  due t o  t h e  
f a v o r a b l e  r e s u l t s  ob ta ined  i n  t h e  c o n s t a n t  
e x p l o r a t i o n s  t h a t  have been c a r r i e d  o u t  i n  
s e a r c h  of new e x p l o t a t i o n  and expansion 
a r e a s  of t h e  f i e l d ,  i n  such a way t h a t  from 
May of 1960, d a t e  of t h e  f i r s t  w e l l  d r i l l e d  
(M-lA), up t o  d a t e  t h e r e  are more than 150 
w e l l s  d r i l l e d  between those  t h a t  are explo- 
r a t o r y  and t h o s e  i n  product ion.  The i r  
l o c a t i o n  i s  t h e  fo l lowing :  95% a r e  l o c a t e d  
w i t h i n  t h e  e x p l o t a t i o n  area and i t s  
su r round ings  ( i n c l u d i n g  CP-IV) and t h e  
remaining 5% i n  t h e  a d j o i n i n g  areas such a s  
R i i t o ,  Tulecheck, Aeropuerto,  Laguna Salada,  
e t c .  

Consequently,  y e a r  a f t e r  y e a r ,  t h e  volume of 
a d m i n i s t r a t i v e  and t e c h n i c a l  i n fo rma t ion  h a s  

inc reased  up t o  l i m i t s  t h a t  hand l ing  i t  
manually has  become a v e r y  d i f f i c u l t  and 
heavy t a s k ,  t h i s  encouraged t o  s e a r c h  f o r  
more f l e x i b l e  and dynamical procedures  t o  
hand le  t h e  in fo rma t ion  based on t h a t  advan 
t a g e s  t h a t  a computer o f f e r s  and on t h e  
f a c t  t h a t  Cerro P r i e t o  a s  w e l l  as CFE i n  
g e n e r a l ,  have t h e  neccesary and s u f f i c i e n t  
e lements  f o r  t h e  u s e  of a computer. 

O U T L I N I N G  OF THE PROJECT AND ITS  OBJECTIVES 

The o u t l i n e  t o  form t h e  d a t a  bank, t h a t  is 
t o  say ,  t h e  type,  q u a n t i t y  and c o n t e n t  of 
t h e  f i l e s  is  based in :  3 premises  i n  which 
t h e  s t r u c t u r e  and t h e  c a p a c i t y  of t h e  d a t a  
bank i s  i n d i c a t e d ,  plus 4 g e n e r a l  o b j e c t i v e s  
f o r  a p p l i c a t i o n  which conve r t  i t  i n t o  an 
u s e f u l  system and n o t  i n t o  a d u p l i c a t e  of 
t h e  information.  

PREMISES 

- To c r e a t e  coniputarized f i l e s  which w i l l  
c o n t a i n  a l l  of t h e  necessa ry  and i n d i s p e l  
s a b l e  technic:al  i n fo rma t ion  f o r  t h e  un- 
de r s t and ing  and development of t h e  F i e l d .  

- The in fo rma t ion  i n  t h e  f i l e s  should 
c o n t a i n  a l l  t h e  d a t a  accumulated s i n c e  
t h e  beginning of t h e  e x p l o r a t i o n  up t o  
1986 and i t  should con t inuous ly  b e  up- 
da t ed .  

- Elements of p a r t i c u l a r  i n t e r e s t :  r e s e r -  
v o i r ,  w e l l s  and s u p e r f i c i a l  i n s t a l l a t i o n s .  

OBJETIVES 

- To d e f i n e  t h e  thermodynamic e v o l u t i o n ,  
t h e  d e t a i l  and w i t h  a methodological  r i g o r  
i n  t i m e  and space;  ana lyz ing  t h e  informa- 
t i o n  by i t s  d a t e s ,  p r o d u c t i v e  l a y e r s ,  n o t  
on ly  p r e s s u r e  and temperature  d a t a  bu t  t h e  
combination of a l l  parameters .  

- To suppor t  modeling, e s t a b l i s h i n g  t h e  
i n i t i a l  c o n d i t i o n s  and matching t h e  h i s -  
t o r y  and t h e  s i m u l a t i o n  r e s u l t s ,  begin- 
n ing  from t h e  p rev ious  o b j e c t i v e ,  w i t h  a 
h i g h e r  decgree of r e l i a n c e  f o r  t h e  p r e d i s  
t i o n  phase.  
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- To c r e a t e  systems of c l a s s i f i c a t i o n  and 
arrangement of d a t a ,  t o  form p re l imina ry  
s ta t i s t ics ,  f o r  t h e  d i f f e r e n t  group of  
w e l l s ,  d a t e s ,  f lowing c o n d i t i o n s ,  dep ths ,  
r ecu r rance  of i n t e r v e n t i o n s ,  c o r r e l a t i o n :  
of pe r iods ,  indexes of growth and econo- 
mica l  investment ,  e t c .  

- To f a c i l i t a t e  t h e  planning and f u l f i l l -  
ment of  t h e  a c t i v i t i e s ,  s p e c i a l l y  those  
of monitor ing,  sampling and measurements 
of t h e  w e l l s - t h r o u g h  t h e  p e r i o d i c a l  r e v i  
s i o n  of t h e  f i l e s ,  t a k i n g  o u t  t h e  l as t  
d a t a  o r  group of d a t a ,  r e l a t e d  t o  a 
c e r t a i n  a c t i o n  and t h e  d a t e  i n  which i t  
w a s  carried o u t ,  t o  be  compared w i t h  t h e  
p r e s e n t  i n fo rma t ion  a s  w e l l  a s  measuring 
t h e  t i m e  e l l a p s e d ;  t h a t  i s  t o  say ,  t h i s  
o b j e c t i v e  i m p l i e s  t h e  p r e s e n t a t i o n  of 
t h e  a c t u a l  s ta te  of t h e  w e l l s  and t h e  
F i e l d .  

The p rev ious  o b j e c t i v e s  g e n e r a l i z e  and 
cover  most of t h e  ana lyz ing  and c a l c u l a t i n g  
a c t i v i t i e s  which are completed i n  t h e  
t e c h n i c a l  departments  of t h e  F i e l d  and Ge- 
r e n c i a  d e  P royec tos  GeotermoelLctr icos ,  
however, we can mention some o t h e r  s p e c i f i c  
o b j e c t i v e s  which would depend on t h e  u s e r s  
of the data bank. 

COMMENTS 

The r e v i s i o n  of t h e  in fo rma t ion  b e f o r e  and 
a f t e r  s t o r a g e  has  pe rmi t t ed  u s  t o  obse rve  
i t s  e v o l u t i o n  and t h e  d i f f e r e n t  s t a g e s  
through which i t  h a s  gone du r ing  i t s  13 
y e a r  h i s t o r y  of  p roduc t ion ,  a r i s i n g  t h a t :  

- The o r i g i n a l  fo rma t s  of f eed ing  d a t a  were 
t o  be  c o r r e c t e d  and up-dated i n  t h e i r  p r e  
s e n t a t i o n  and i n  t h e  u n i t s  t h a t  r e p o r t  
t h e  information.  

- Elore s p e c i f i c  o b j e c t i v e s  were de f ined  f o r  
monitor ing,  sampling and measuring, ad- 
j u s t i n g  t o  t h e  g e n e r a l  o b j e c t i v e s  and 
being more c a r e f u l  w i t h  t h e  q u a l i t y  o f  
t h e  r e s u l t s  r a t h e r  t han  t h e  q u a n t i t y .  

Programs f o r  c a l c u l a t i o n s  and hand l ing  of 
t h e  f i l e s  have been implemented, similar t o  
t h o s e  programs t h a t  hand le  t h e  d a t a  base  
which c o r r e l a t e s  a group of f i l e s  w i t h  t h e  
o t h e r s  as w e l l  as i n d i v i d u a l l y ,  w i t h  graphs 
and p r i n t e d  ou tpu t s .  

The i n t e r n a l  c o n f i g u r a t i o n  ( i n  t h e  computer) 
of t h e  d a t a  and f i l e s ,  i s  independent  and 
d i f f e r e n t  from t h e  s t r u c t u r e  t h a t  i t  h a s  
i n  t h e  o r i g i n a l  forms and i n  t h e  p r i n t o u t s ;  
being s u b j e c t e d  to :  no e n t r y  of any d a t a  
t h a t  can be  c a l c u l a t e d  from t h e  o t h e r s  and 
using t h e  least  p o s s i b l e  s t o r a g e  space 
w i t h  a b u i l t - i n  system of  au to -p ro tec t ion  
t o  avoid t h e  a c c i d e n t a l  e r a s i n g  o r  l o s s  of 
t h e  in fo rma t ion .  

I n  t h e  f u t u r e ,  t h e  number of f i l e s  w i l l  be  
inc reased  and d i v e r s i f i e d  a t  once t h e  i n f o r  
mation from o t h e r  departments ,  such as t h e  
des ign  and c o n s t r u c t i o n  of p l a n t s ,  w i l l  b e  
inco rpora t ed  and addapted t o  t h i s  system. 
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TABLE 1.- LIST OF FILES AND CONTENT OF THE PARAMETERS 

~~ 

7.- PRODUCTION DATA (MONTHLY REPORT). 

- 
8.- CHEMICAL ANALYSIS OF SEPARATED WATER. 

9.- CHEMICAL ANALYSIS OF GASES I N  THE WELLS, 
BRANCHES AND PLANTS. 

FILE 

1.- GENERAL INFORMATION ON THE WELLS. 

Well, branch,  d a t e ,  d iameter  of t h e  o r i f i c e , w e l l  
head and s e p a r a t o r  p re s su re  and f lowra te  of stran 
water and mixture ,  en tha lpy ,  tempera ture ,  vapor 
q u a l i t y ,  water-vapor r e l a t i o n ,  observ.  

W e l l ,  sample number, d a t e ,  c o n d i t i o n  of t h e  w e l l ,  
d a t a :  Na. K ,  Ca, L i ,  C 1 ,  S i02 ,  HCO3, Mg, B ,  CO3, 
S04, Ph, STD, observ .  

Well, sample number, d a t e ,  ope ra t ing  cond i t ion ,  
d a t a :  Cog ,  HzS, “3, CH4, N2, A r ,  H2, He, t o t a l s ,  
observ .  

Well, sample number, d a t e ,  depth from which t h e  
sample was taken ,  d a t a :  Na, K ,  Ca, Mg, Fe, S = ,  
Si02,  o t h e r s ,  % of magnet ic  p a r t i c l e s ,  observ.  

2.- PRESSURE LOGS. 

3 . -  TEMPERTURE LOGS. 

5.- STATIC WATER LEVELS. 

6 .- EVALUATIONS (DEVELOPMENT). 

10.- CHEMICAL ANALYSIS OF THE INCRUSTATIONS I N  
THE WELL. 

11.- WELL COMPLETION OUTLINES I I 
1 2 -  LITHOLOGICAL COLUMN. 

13.- GEOPHYSICAL LOGS. 

14.- PERIODS OF THE WELL. 

15.- INTERVENTIONS (REPAIRINGS) 

16.- ELECTRICAL GENERATION. 

Name of t h e  w e l l ,  coo rd ina te s ,  d a t e  of cons t ruc-  
t i o n ,  company t h a t  b u i l t  it, f i e l d ,  t ype  of w e l l s ,  
obse rva t ions .  

Well, l o g  number, d a t e ,  cond i t ion  of t h e  w e l l ,  
dep th  and maximum p r e s s u r e ,  depths  v s .  p ressures ,  
observ .  

Well, l o g  number, d a t e ,  c o n d i t i o n  of w e l l ,  depth 
and maximum tempera ture ,  dep ths  v s .  t empera tures  
observ .  

Well, l o g  number, d a t e ,  cond i t ion  of w e l l ,  Ca l i -  

Well, q u a n t i f i c a t i o n  number, da te ,depth  of l e v e  
observ.  

W e l l ,  eva lua t ion  number, method, d a t e ,  d iameter  
of t h e  o r i f i c e ,  wel lhead p res su re ,  en tha lpy ,  
f l owra te  of s team, water and mixture, temperature  
observ .  

Well ,  d a t e , d a t a  on: ca s ing  head ,  h o l e s ,  ca s ing ,  
a c c e s o r i e s ,  s l o t  l i n e r ,  s h o t  ca s ing ,  plug c a s i n g  
d e v i a t i o n s ,  t o t a l  dep th ,  observ .  

W e l l ,  l i t h o l o g y  every  10 m . ,  % o f :  mudstone, 
cof fee-colored  s h a l e  and/or  s i l t s o n e ,  gray s h a l e  
and/or  s i l t s o n e ,  sands tone ,  o t h e r  rocks .  Minerg 
logy:  sands tone  cement, o t h e r  mine ra l s ,  f a u l t  
t r a c e s  and t h e  tempera ture  of t h e  c i r c u l a t i n g  
d r i l l i n g  mud, observ .  

I n  p rocess ,  in format ion  i s  be ing  compiled. 

Well, name of pe r iod  ( s t a g e ) ,  i n i t i a l  and f i n a l  
d a t e ,  b r i e f  d e s c r i p t i o n ,  observ . (*)  
~ 

I 
~~ 

iJell, type  of i n t e r v e n t i o n ,  i n i t i a l  and f i n a l  
d a t e s ,  b r i e f  d e s c r i p t i o n ,  observ . (*)  

Unit number,,date, MW/hr, accumulated MWIday, 
vapor t o n s ,  p l a n t  f a c t o r ,  number of i n t e g r a t e d  
we l l s ,  observ .  
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F I L E  

17.-  PRESSURE TESTS.  

18.- INJECTION.  

19.- SUPERFICIAL INSTALLATIONS, SEPARATOR, 
SILENCER, VAPOR AND WATER L I N E S ,  ETC. 

20.- AUXILIARY ELEMENTS FOR GRAPHS. 

*.- 

+. - 

PARAMETERS 

Not defined. 

Not defined. 

Not defined. 

Coordinates, names of plants, highways, chan- 
nels, evaporation lagoons, etc. (+), observ. 

The formation of a sub-file is in process to broaden the description of the period of inter- 
vention mentioned. 

The information from this file is for graphing at different scales and colors, schematic map 
of the field. 

TEMPERATURE. 

ENTHALPY. 

TABLE 2.- NOMENCLATURE OF THE F I L E S .  PARAMETERS AND UNITS.  

PARAMETERS 

COORDINATES. DETENAL., 

DATE. 

DIAMETER OF THE O R I F I C E .  

OC 

Kj /Kg . 

Kgl cmL. 

FLOWRATE. 

CHEMICAL ANALYSIS OF WATER. 

T f H .  

PPm. 

I CHEMICAL ANALYSIS OF GASES. I mg/Kg. I CHEMICAL ANALYSIS OF 
INCRUSTATIONS 

% I N  WEIGHT. 

I LITHOLOGY AND MINERALOGY. I % I N  CONTENT 
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.. ... .. .... . . . . .. . - .  . . ... .. . - .... . - -  ..... . . - . . . . .. . . . .. . . . 

TABLE 3 . -  L I S T  OF F I L E S  AND QUANTITY OF PARAMETERS 

WELLS (-) F I L E  

1.- GENERAL INFORMATION ON THE WELLS. 160 

1 3 2  2 5 3 0  LOGS. 2 . -  PRESSURE LOGS. - 
3.- TEMPERATURE LOGS. 4 5 2 5  LOGS. 1 4 0  

1 2 0  

109 

~ ~~~ 

9 2 7  LOGS. 4 . -  CALIBRATION LOGS. 

5.- STATIC WATER LEVELS. 2 0 1 9  MEASUREMENTS. 

2 5 6  DEVELOPMENTS. 

180 MONTHS, 3 4 5 6  MEASUREMENTS. 

5 6 2 7  SAMPLES. 

3 0 2 4  SAMPLES. 

6 . -  EVALUATIONS (DEVELOPMENT). 1 2 0  

7.- PRODUCTION DATA (MONTHLY REPORT). 1 0 9  

8.- CHEMICAL ANALYSIS OF SEPARATED WATER. 87 

9.-  CHEMICAL ANALYSIS OF GASES I N  THE WELLS 
BRANCHES AND PLANTS. 

9 0  

10.- CHEMIC.4L ANALYSIS OF THE INCRUSTATIONS 
I N  THE WCLL. 

1 5 6 2  SAMPLES. 

~ ~~ 

11.- WELL COMPLETION OUTLINES. 1 6 0  2 3 4  WELL COMPLETION OF OUTLINES. 
- ~~~ 

12.- LITHOLOGICAL COLUMN. 1 6 0  

13.- PERIODS OF THE WELL 1 4 5  

14.- INTERVENTIONS (REPAIRINGS) .  68 

1 5  .- ELECTRICAL GENERATION. DATA ON 180 MONTHS OF EVERY UNIT,OF EACH 
PLANT. 

(-).- Quant i ty  of w e l l s  i n  which t h e  informat ion  is compiled. 

(*).- Q u a n t i t i e s  r epor t ed  i n  t h e  t h i r d  column, r e f e r  t o  groups of c l a s s i f i e d  d a t a  and no t  t o  t h e  
number of e n t r y  r eco rds ;  example: I n  t h e  tempera ture  record  f i l e s ,  i f  an  average  of 2 5  
p a i r s  of  d a t a  p e r  group i s  cons idered ,  then  a q u a n t i t y  of 1113125 computer r eco rds  is ob- 
t a ined .  Th i s  s i t u a t i o n  i s  t h e  same f o r  o t h e r  f i l e s .  

(+).- I n  t h e  f i l e  of chemical  a n a l y s i s  i n c r u s t a t i o n s ,  w e  cons ide r  no t  on ly  t h e  90 w e l l s  r epor t ed  
but  s u p e r f i c i a l  i n s t a l a t i o n  a n a l y s i s  o f :  p l a n t s ,  b ranches ,  s e p a r a t o r s  and s i l e n c e r s .  
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