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APPARATUS 

Figure 1 is a simplified diagram of the 
flow system used to assess the injectability of 
the geopressured brines. The system is a 
refined and updated version of equipment that we 
have used previously (Owen et al, 1977; Netherton 
and Owen, 1978; Hasbrouck and Owen, 1979; 

r( site brine-handling equipment. The system Owen et a l ,  1980). The principal improvements 
in this system are a wide-range, high-resolution, 
tlon-invasive mass flowmeter (Micro-Motion model 
612AF), a high-resolution transducer/indicator 
for d 1 fPeren t i a 1 pr Os sure meafbrernent ( V a 1 i dyne 
model CD223), a Tef lon-lined, stirred autoclave 
(Berghof cat. no. 7400), and a high-pressure 
sight glass (Penberthy model lTU1) for visual 
observation of the flow of brine into the 
system. All wetted parts of the system are 
stainless steel, glass, or Teflon; all tubing is 
either Inconel 600 or Hastelloy C-276. Included 
in the flow system is a cartridge filter 
assembly that can be used to prefilter the test 
brine to establish the potential benefits of 
prefil tering spent brine before subsurface 

ABSTRACT 

A mobile, field test system has been 
developed for on-line evaluation of geopressured 
brine injectability at elevated pressures and 
temperatures. 
system that is connected dtrectly to the well- 

permits injectability assessment on the basis of 
standard membrane filtration tests and an 
examination of the effects of brine aging by 

.> means of incubation tests. Auxiliary fnstru- 
" mentation are used to characterize the brine 

suspended solids. 
to diagnose water quality at the design wells of 
the U.S. Department of Energy. 

The apparatus consists o f  a flow 

The test system is being use 

INTRODUCTION 

Disposal of the spent brine is one o f  the 
most important aspects of the utilization of 
geopressured-geothermal resources. Typic a1 
geopressured wells are expected to produce in 
excess of 20,000 barrels of brine per day, and 
subsurface injection of such large quantities of 

and for temporary 
brine from the 

he filter, can be interpreted 
racteristics of the disposal 
s useful lifetime (Barkman 

rried out either 
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vent flashing and 
ressure is the 



same as t h a t  o f  the p ipe l i ne .  Suspended s o l i d s  
concentrat ions are determined i n  conjunct ion 
with the i n j e c t i v i t y  t e s t s  by weighing the 
f i l t e r s  before and a f t e r  the experiments. 

To capture a sample o f  b r i n e  i n  the 
autoclave, the heat ing mantle i s  preheated t o  
the brr'ne temperature, b r i n e  i s  f lowed through 
f t  f o r  f u r t h e r  equ i l i b ra t i on ,  a l l  o f  the gas i s  
b led from the t o p  o f  the autoclave t o  minimize 
he headspace, and then the valves are closed t o  
rap  a sample o f  the b r  

then maint a i m  the br i n  
temperature. f loid i b  
autoclave by  p ressu r i za t i on  w i t h  nitrogen. 

RESULTS OF TESTS AT PLEASANT BAYOU WELL 

The i n j e c t a b i l i t y  cha rac te r i s t i cs  o f  the 
f l u i d s  a t  the Pleasant Bayou No. 2 we l l  (Brazoria 

phases o f  we l l  f l o w  tests .  During the Phase I 
t e s t s  i n  September-October, 1980, the we l l  was 
flowed a t  .an average r a t e  o f  19,200 bbl/d; and, 
because c a l c i t e  sca l i ng  was found i n i t i a l l y ,  a 
scale i n h i b i t o r  was metered continuously i n t o  the 
produced br ine.  The scale i n h i b i t o r  ( a  pro- Fig. 1. Simp l i f i ed  schematic diagram of i n j e c t -  

a b i l i t y  t e s t i n g  system. Transducers: P-PreSSUres p r i e t a r y  mix ture o f  t he  phosphonate/polyacrylate- 
T-temperature, F-flow. polymer type) concentrat ion i n  the b r ine  was , 

50 mg/l (ppm), and i t  was in jec ted  i n t o  the 
b r ine  near the production wellhead. I n j e c t -  
a b i l i t y  t e s t s  were performed and suspended 
so l i ds  concentrat ions were measured on b r ine  
from three po in ts  i n  the b r i n e  processing 
system: the production wellhead, downstream o f  

Coolant 
exchanger Flowmeter County, Texas) have been measured dur ing two 

H F h D i s c a r d  

he wellhead, the 
ed t o  lower values 

the b r i n e  flow. 
t o  the  b r i n e  t h i s  

o r  a t  a l e v e l  o f  

ed s o l i d s  l e v e l s  
hases o f  wel t  f l ow  
he so l i ds  l eve l s  

r concentrat ions 

e I was due t o  c 
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f l ow  data and data obtained a t  constant f low r a  
have been analyzed together with the parameters 
o f  the i n j e c t i o n  we l l  (Pleasant Bayou No. 1) t o  

constant-f  low measurements, est i f ia tes of the 
sizes o f  suspended p a r t i c l e s ,  and a methodology 
ou t l i ned  i n  a recent  paper by Davidson 
dDavidson, 1979). i t  appears t h a t  deep invasion 
of the p a r t i c u l a t e s  i n t o  the formation would 
occur. The ca l cu la t i ons  show that ,  a t  i n h i b i t o r  
l eve l s  o f  12 mg/l, there would be a s i g n i f i c a n t  
reduct ion i n  e f f e c t i v e  i n j e c t i o n  formation 
permeabi l i ty  i n  times o f  t he  order o f  a few 

h i g h l y  i n jec tab le  and predic ted we l l  l i f e t i m e s  

I n  conclusion, t he  r e s u l t s  o f  these 
measurements i l l u s t r a t e  the u t i l i t y  o f  water 

w i t h  the  f l o w  t e s t s  of new wel ls .  
i nves t i ga t i ons  are underway a t  Pleasant Bayou t o  
opt imize the concentrat ions o f  chemical 
i n h i b i t o r s  w i t h  respect t o  both scale abatement 
and b r i n e  i n j e c t a b i l i t y .  

nd R. Quong, 1980, (ed i to rs ) ,  
he performance o f  b r i n e  i n j e c t i o n  

wel ls  a t  Gu l f  Coast s t r a t e g i c  petroleum 
‘t g ive  estimates o f  t he  awrencr! Livermore Laboratory 

various b r i n e  c o n d i t i  
l a i r ,  J. E. Harrar, and 

R. Netherton, 1980, An evaluat ion o f  
geopressured b r ine  i n j e c t a b i l i t y :  DOE 
Pleasant Bayou No. 2 Well: Lawrence Livermore 
Laboratory Rept. UCID-18860. 

Using surface waters f o r  supplementing 
i n j e c t i o n  a t  the Salton Sea geothermal f i e l d :  
Transact ions o f  Geothermal Resources Counci?, 

Tewhey, J. D., N. A. Chan, P. W. Kasameyer, and , are i n  excess o f  20 years. 1. 8. Owen, 1978, Development o f  i n j e c t i o n  
c r i t e r i a  f o r  geothermal resources: Trans- 
act ions of Geothermal Resources Counci 1, 

Raber, E., L. 8. Owen, and J. E. Harrar, 1979, 

months. I n  contrast, the untreated b r ine  i s  V. 3, P. 561-564. 

q u a l i t y  and i n j e c t a b i l i t y  t e s t i n g  i n  conjunct ion V. 2, p. 649-652. 
Fur ther  
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