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GEOPRESSURED-GEOTHERMAL TEST OF THE 

EDNA DELCAMBRE NO. 1 WELL, VERMILION PARISH, LOUISIANA 

Bill Osborn, P. E. 
OHRW Engineering 

OHRW moved on location in the latter part of Janurary 1976. 

First, a disposal well was drilled to approximately 2500 feet and 

completed with a gravel pack. 

The rig was then skidded over the test well, and a temperature 

Injection tests were then run. 

survey was made. 

found to be 238'F. 

well to obtain fluid samples and gas samples and run recombination 

tests. 

The bottom hole temperature at 14,300 feet was 

OHRW planned to flow test the Delcambre No. 1 

The test well at that time was completed in the #6 sand. 

OHRW found that the P6 sand was dead. OHRW went in with a wire- 

line, and found the fluid level down to about 4400 feet. Using 

salt water gradients, calculations indicated the reservoir to be 

essentially normally pressured. The question then arose, "Where 

did the pressure go?". We don't know. We know we were opened to 

the reservoir, and that it was nbt a case of the  perfs'being 

sanded up. OHRW pumped seventeen + pounds of mud in the tubing 
and lost that immediately into the formation. 

was dead whereas, when it had been shut in two years earlier, the 

Since the /I6 sand 

tubing pressure was 4800 psi, there arises the question as to the 

true compressibility of geopressured reservoirs. OHRW intends to 
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study t h i s  problem i n  more d e t a i l  p r i o r  t o  i sgu r ing  a P ina l  Report. 

Af te r  some problems, OHRW per fora ted  the number t h r e e  sand a t  

the  i n t e r v a l  of 12,869-12,911 f e e t  wi th  fou r  shots pelt foo t .  This 

i s  a pe r fo ra t ion  interval of approximately f o r t p t w o  feet. 

measured bottom ho le  pressure  using a Hewlett Packard u n i t  w a s  found 

t o  be  approximately 11,000 p s i .  

t e s t e d  t h e  number th ree  sand f o r  twenty-four days. 

The 

OHRW then c6menced flow tests and 

Upon completion of t e s t i n g  of t he  number th ree  sand, OHRW moved 

up the h o l e  a f t e r  i s o l a t i n g  t h e  number t h r e e  sand t o  test t h e  number 

one sand. A thirty-two foo t  in te rva l  w a s  per fora ted  a t  fou r  sho t s  

pe r  f o o t  from 12,573-12,605 f e e t  and flow tests w e r e  commenced on t h e  

number one sand. The number one sand w a s  t e s t e d  f o r  25 days. Both 

the  number t h r e e  sand and t h e  number one sand were flowed a t  rates 

near  10,000 b a r r e l s  p e r  day. Details as t o  flow rates, pressures ,  

etc. w i l l  be  covered i n  d e t a i l  by D r .  Wieland. 

OHRW found from t h e  recombination test  on t h e  gas and r e se rvo i r  

f l u i d  recovered a t  the  su r face  t h a t  t h e r e  w a s  approximately twenty 

s tandard cubic  f e e t  of gas s a t u r a t i o n  p e r  b a r r e l  of f l u i d .  

t h e  gas  water r a t i o  versus  p re s su re  is  n o t  a linear funct ion.  

A p l o t  of 

With a drop i n  bottom hole  p re s su re  of 5000 p s i ,  approximately 

2.0 s c f  of gas p e r  b a r r e l  w i l l  be re leased  out  of so lu t ion .  

a t  a pressure  of 1000 p s i  t h e r e  s t i l l  remains i n  s o l u t i o n  approximately 

9 s c f  of gas p e r  b a r r e l .  

l i t t l e  gas w i l l  come out  of s o l u t i o n  due t o  t h e  p re s su re  drop caused 

by t h e  flow; f u r t h e r ,  s i n c e  approximately 50% of t h e  gas i s  s t i l l  i n  

s d u t i o n  a t  a pressure  of 1000 p s i ,  i t  w i l l  be necessary t o  drop t h e  

Further ,  

The s i g n i f i c a n c e  of t h i s  is t h a t  very 
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pres su re  a t  t h e  sepa ra to r  t o  nearby atmospheric pressure  i n  order  

t o  recover t h e  major i ty  of t h e  gas i n  so lu t ion .  

Analysis of t h e  gas recovered shows t h a t  i t  w a s  approximately 

90% methane and 102 o t h e r  gases. Hence., the= is a reduceion in the 

BTU content which must be  accounted f o r  i n  determining t h e  t r u e  

va lue  of geopressured r e s e r v o i r s .  

t h a t  due t o  t h e  s a l i n i t y  of t h e  r e s e r v o i r  f l u i d ,  t h e  quan t i ty  of 

It is a l s o  s i g n i f i c a n t  t o  no te  

gas i n  s o l u t i o n  i s  s i g n i f i c a n t l y  reduced from t h e  amount of pure 

methane t h a t  is i n  s o l u t i o n  i n  d i s t i l l e d  water. With a s a l i n i t y  of 

80,000 ppm, t h e r e  is  a reduction of s o l u b i l i t y  of methane of 

g r e a t e r  than 50%. 

Regarding the  r a t i o  of gas t o  f l u i d  produced, a f t e r  s t a b i l i z e d  

flow rates had been reached, t h e  w e l l  produced 50-60 s tandard  cubic  

feet of gas pe r  b a r r e l .  

f l u i d  i s  approximately 20 sc f  pe r  b a r r e l ,  t h i s  leaves an excess of 

about 30-40 standard cubic f e e t .  

source of t h e  excess gas?". 

i n  t h e  r e s e r v o i r ;  i t  could have come from one of t h e  o t h e r  sands by 

l eak ing  by the  casing from a bad cement bond; o r  t h e r e  may b e  wi th in  

these  r e s e r v o i r s  no t  only f l u i d  s a t u r a t e d  wi th  gas ,  bu t  we may have 

a c r i t i c a l  gas condi t ion  of two t o  t h r e e  percent  wi th  a d d i t i o n a l  f r e e  

gas. I f  t h e r e  is a high percentage of c r i t i ca l  gas and f r e e  gas 

present  i n  geopressured r e s e r v o i r s ,  i t  w i l l  have a s i g n i f i c a n t  impact 

on t h e  economics of t hese  r e s e r v o i r s  f o r  two reasons: (1) It w i l l  

i nc rease  t h e  q u a n t i t y  of gas t h a t  can be produced by a f a c t o r  of two 

t o  fou r ,  o r  more. (2) It w i l l  a l s o  have a s i g n i f i c a n t  impact on t h e  

Since t h e  s a t u r a t i o n  l e v e l  of t h e  r e s e r v o i r  

The ques t ion  arises, "What is t h e  

It may have come from t h e  gas cap up-dip 
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effective compressibility of the reservoir or in effect, how long 

the reservoirs will flow. 

Regarding the sand production, a significant quantity of sand 

was produced from the number three sand; however, sand was not 

produced from the number one sand. 

flowed at approximately the same flow rates. 

we were able to calculate the G/cb ratio, this is a shear modulus 

to bulk compressibility of the sand. 

for the number one sand, OHRW found the ratio to be approximately 

1.5 x lo1*. 

number three sand. We, therefore, might make the hypothesis at 

this point that there may be some critical G/cb ratio for water 

Both of these reservoirs were 

From log analysis 

In calculating the G/Cb ratio 

We were unable to determine the G/Cb ratio on the 

sands of somewhere between .9 to 1.5 x 10 12 . It is generally 

accepted within the oil industry that if the G/Cb ratio for oil 

or gas sands exceeds 0 . 8  x 10l2, sand production will not occur. 

By determining the G/Cb ratio prior to completing a geopressured 

well may provide a very good indication of what sand problems 

might be encountered in producing the reservoir. 

In recovering the in-situ fluid samples, the fluid samples under 

reservoir conditions, OHRW determined a very significant phenomenon. 

That is the chemical analysis of the in-situ samples were very near 

the same as the analysis of the fluid samples recovered at the surface. 

One other factor is that OHRW experienced a very, very low success 

ratio in capturing in-situ samples. The equipment used was not 

reliable. OHRW, therefore, would recommend that except in unusual 

cases, it is not prudent to attempt to obtain in-situ fluid samples. 
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From t h e  draw down and b u i l d  up p res su re  a n a l y s i s ,  t h e r e  i s  

some reasonable ,  b u t  pre l iminary ,  i n d i c a t i o n  t h a t  t h e r e  i s  no t  an  

i n f l u x  of water from t h e  s h a l e s .  From chemical a n a l y s i s ,  t h e  

chemical makeup of the  f l u i d s  w a s  found t o  be p r e t t y  much what had 

been p red ic t ed .  From t h e  p re s su re  d a t a  a n a l y s i s ,  i t  appears  t h a t  

both t h e  number one sand and t h e  number t h r e e  sand has  a permeabi l i ty  

i n  excess  of 150 m i l l i d a r c i e s  and i t  appears  t h a t  t h e  permeabi l i ty  

increased  away from t h e  w e l l  bore .  This  could i n d i c a t e  formation 

damage due t o  f l u i d  l o s s  dur ing  d r i l l i n g  and emphasizes the  need f o r  

a q u a l i t y  mud program dur ing  d r i l l i n g  of geopressured w e l l s .  

d r i l l i n g  w i t h  mud weights  a t  as n e a r  balanced pore  p re s su res  as 

p o s s i b l e  i s  a l s o  ind ica t ed  tc i  prevent  f l u i d  loss .  

Fur ther ,  

OHRW found a tremendous d e t e r i o r a t i o n  i n  t h e  q u a l i t y  and experi-  

ence of f i e l d  personnel  and i n  the  cond i t ion  of t h e  equipment i t s e l f  

compared over  t h e  p a s t  few yea r s .  This  i s  no t  a cr i t ic ism of t h e  

s u p p l i e r s  o r  t h e i r  people;  however, t h i s  i s  a problem t h a t  should be 

addressed by t h e  indus t ry  and DOE. OHRW g r e a t l y  apprec i a t e s  t h e  

e x c e l l e n t  coopera t ion  and service i t  rece ived  from a l l  of i t s  

s u p p l i e r s  and sub-contractors .  

For those  of you who w i l l  be  doing a d d i t i o n a l  t e s t i n g ,  w e  h igh ly  

recommend t h a t  you have people  on - s i t e  a t  a l l  t i m e s  t h a t  are f u l l y  

experienced. 

you make on geopressured w e l l s  are i r r e v e r s i b l e .  

Constant supe rv i s ion  i s  e s s e n t i a l ;  many of t h e  dec i s ion  

From t h e  tests on t h e  Delcarnbre w e l l ,  w e  may conclude t h e  

fol lowing:  

(1) Reservoi rs  i n  Southern Louis iana probably have s u f f i c i e n t l y  
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high p e r m e a b i l i t i e s  and p o r o s i t i e s  t o  a l low requi red  flow 
rates. 

Geopressured r e s e r v o i r s  may produce more gas  than  p red ic t ed ,  
based upon on ly  t h e  amount of gas i n  s o l u t i o n  i n  t h e  reser- 
v o i r  f l u i d .  

The r e s e r v o i r  f l u i d  p re s su re  w i l l  have t o  be  reduced a t  t h e  
s e p a r a t o r  t o  nea r  atmospheric p re s su re  i n  o rde r  t o  recover  
t h e  ma jo r i ty  of t h e  gas i n  s o l u t i o n .  

The q u a n t i t y  of gas i n  s o l u t i o n  i s  s i g n i f i c a n t l y  reduced 
from t h e  amount t h a t  i s  so luab le  i n  pure  water when t h e  
r e s e r v o i r  f l u i d s  have h igh  s a l i n i t i e s .  

The recovered gas  i s  no t  pure  methane, consequent ly ,  t h e  
BTU r a t i n g  is reduced. 

Sand product ion may be a problem; however, p r e d i c t i o n  of  
sand product ion may be poss ib le '  employing l o g  a n a l y s i s  
p r i o r  t o  completton. 

The t r u e  e f f e c t i v e  c o m p r e s s i b i l i t i e s  of t h e  r e s e r v o i r s  
are unknown and w i l l  have a s i g n i f i c a n t  e f f e c t  on t h e  
per iod  t h e  r e s e r v o i r s  w i l l  produce. 

G a s  product ion w i l l  probably have a more p o s i t i v e  e f f e c t  
on t h e  economics of product ion from geopressured reser- 
v o i r s  than  w i l l  t h e  h e a t  energy o r  t h e  hydrau l i c  energy. 

Equipment capable  of  handl ing  h igh  flow rates of high 
temperature  f l u i d  may p resen t  some problems. 
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