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SUMMARY OF REINYECTION TESTS WITH UNTREATED GEOTHERMAL BRINE
IN WELL M-9 IN THE CERROC PRIETO GEOTHERMAL FIELD

NTRODUCTION

The reinjection of brine in a water-
dominated geothermal field is of most
importance and its basic objectives are to
recharge the reservoir with water and
control any waste that the water may
contain.

In the Cerro Prieto Geothermal Field, the
reservoir is a mixture of water, steam and
gases 1n approximately the tollowing
proportions by weight:

water 60 to 70%
steam 30 to 40%
gases 0.6 to 1%

Reinjection tests with separated water
under working conditions were initiated in
August 1979 and wells M-9 and M-29 were
selected for the experiment, which included
the following main objectives:

1.- Determine the feasibility of
reinjecting water separated from wells
integrated into the geothermal electric
plant system under separation
conditions and without prior treatment.

2.- Observe the behavior of the
hydromechanical system as a function
of time.

3.- Develop technology for reinjecting
separated water under working

4.- Observe whether the reservoir shows
hydraulic recharge or not.

In order to conduct this experiment,

mechanical arrangements were made to

transfer the water separated from well

M-29 and inject it into well M-9 and

initial data when the tests began were:
a.- Reinjection pressure - 130 psig.
b.- Flow temperature - 355°F.

c.- Average reinjection flow rate -
40 tons/hr.

A summary of the results of this experiment

were prepared on October 15, 1979 and the

main conclusions are described below:

1.- Observations indicate that it 1is
feasible to reinject separated water
under the working conditions of the
well system and the geothermal
electric plant.

2.- A reduction of approximately 397% in
the reinjection flow rate was observed.

3.- Surrounding wells near well M-9 have
shown no variations in their
production or in their operational
conditions.

4.- The development of technology to
manage the flow of wells for
reinjection has been initiated

5.- The mechanical system has operated
satisfactorily.

The experiment continues satisfactorily,
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but with some variations in the
operational parameters, which are
indicated in the reinjection graphs(Fig.5).
The second summary was prepared in
February, 1981 and was presented at the
Third Symposium on the Cerro Prieto
Geothermal Field. In this summary,
state that:
a.- Brine reinjection under separation
conditions is feasible.

it was

b.- The system continues operating
normally.

c.- Reduction in reinjection flow is not
siegnificant (Fig. 6).

d.- Experience is being gained in the

management of the system.

This third summary was prepared between

February, 1981 and May,1982 to supplement

the previous two summaries and its results

are listed below:

a.- Mechanically, the system continues to
operate normally.

b.- The reduction in the reinjection flow
rate is significant(Fig. 7).

c.- The operational parameters have varied
in accordance with the operational
needs of the system.

Operational data are as follows:

a.- Reinjection pressure - 115 psig.

b.- Reinjection temperature - 347°F.

c.- Average reinjection flow rate -
10 tomns/hr.

CONCLUSIONS

The objectives established at the
beginning of this experiment in Cerro
Prieto have been achieved, since the
technique developed provides the bases for
implementation on a larger scale. It would
be advisable to conduct tests in other
areas of the field in order to ratify the
results obtained to date through this
experiment.

DESCRIPTION OF GRAPHS

Fig. l.- Area of the geothermal field where
the reinjection wells are located.

Fig. 2.- Hydromechanical diagram of surface
installations.

Fig. 3.- Diagram of the completion of well
M-9 during reinjection.

Fig. 4.- Table of volumes reinjected.

Fig. 5.- Graph of 1980 reinjection data.

Fig. 6.- Graph of 1981 reinjection data.

Fig. 7.- Graph of 1982 reinjection data.
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ESQUEMA TERMINACION POZO M-9
DURANTE LA REINYECCION
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Fig. 3: ESQUEMA DE TERMINACION DE POZO M-9
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PRUEBAS REINYECCION AGUA SEPARADA
DE POZO M-29 A M-9

DEL 8 DE AGOSTO 1979 AL 25 MAYO 1982

VOLUMEN
AGUA SEPARADA
REINYECTADO
EN M-9 (TON/H)

671,349.7

VOLUMEN
FLUJO TOTAL

AGUA SEPARADA
DESCARGADDO

EN M-29 (TON/H)

1'804, 099. 42

VOLUMEN
AGUA SEPARADA

DESCARGADO
EN M-29 (TON/H)

'32, 749. 72

—d

PORCENTAUJE AGUA SEPARADA
REINYECTADA RELACIONADO
CON EL FLUJO TOTAL

DESCARGADO DEL M-29

—
PORCENTAJE AGUA SEPARADA

DESCARGADO EN M-29
RELACIONADO CON EL

FLUJO TOTAL DEL M-29

|
|
|

Fig.4. TABLA DE VOLUMENES REINYECCION




N e ke «9€ ¥OLD3T0DWV ¥ €'2'1837 o
0061 ILNVNAG NOIO23AI3N 30 SOLVQ 30 VOIdvwe ¢ 814 . ORI Ny A S T ——

‘0aNOd WVIVISNI VHVd 62-N 0Z0d TOLNVN VHVd 62—W 0Z0d 13
NOID23IANIIN VI 30 SOWLSI®IU WINNOD VNV 13 VLNV1d LSIS VOITVS ¥0d VINVId "LSIS 130 VOITVS 404
JANIWVAINN VIOMI 38 l. NOI2OIANIIN I4WNUUILM u-l@ NOIDO3ANIIH IdNNHYILNI 3§ I@ NOIDOIANIIY IJNNUUILNI 38 IQ
3yen3idia UK.IN.)OIb 3yenido0 wxnlw_bmwm_oh.mou( otnre oINNP OAVN T1y8Yv OZHVHN O3 ¥y@ae3dd O¥3I N3
e oz or olg oz o < ol olg oz o e 0z ile oz ol oz o1 lg oz o1 o 0 o1 | 0z o 6|z ©°% LA | oz o1
o Ll (| T T i | i P9 (M Gl SR SN W W | [ N .
01 3 — 01
0z — :
q “ (4/NOL) VAQVLOIANIIY VAVHVLIS VASY
— O¢
—— 0%
p— 0
— 09
g — 0L
1“ — 08
06 — (4/NOL)6Z-N 'S'V VliOL OFNT4 L ¢
001 — ..‘ T@ .I ‘l@ — 001
01— o— ey — o011
ON_IL[I‘J](I}\L g e N — \r/\{\/\f\IH\I. - 021
og! — — 0¢!
("9'1'S'd) 6-W N3 NOIDODIANIIY NOISI¥d
ovl ovl

0861 3 1INVYH¥NA
6-W v 62-Ww 1340
vVaAv¥Vd3S YNOV NOIJDIAWNIIY 30 Sva3Nndud

312




1681 3LNVUNG WOIIDIANIZN 30 $OLVA 30 VIIdvue ‘9 Bid

J¥eN3 00 —UCOIN.\,O!— 3venioo IV EN3ILLIS olLsoeov — olnne \— oINne “ oAV N TlNay — OZMV N —waxﬂwu— O¥3INI
o o
)
ol 5 ¥ 01
i MY Gl
0z H 02
| ~N
og’ ‘ oe
oy ov
0§ 0§
09 [o—o—o—o—o—oo—o 09
0L L g 0L
08 (H/MOL) 62+ N3 - F] o8
06 0€
” .llfl?\f\l\(lrlk\ - -
W I Ly A [i®
on @ ﬂ- h ol
v - ﬁ/I\IV
LN
ozl A ozl
(®918d) 6-W N3 NORJIANGH NOISINd
oe¢l V€|
ovi ov!
SWHOOE1 SV v OZHVN 30 21 13 JLNINVAINN
‘0IMSYY 3 VADIANIZY 35 OONQ4 30 OMLSIIY/d
$3TVIDANIANS SINOIDY TVLENI 0INOOM WOVH §°V 30 YIMIT NOIXINOD 0dINDI MVIVLSNI/d SHH 00.9 SV ¥V
OLLNVA /4 WIJBANIN 30 w30 36 (5 30 SOWMAY/d UVIDIAN H0 O30 X (5 OZMYH 30613 WOUNH D W I (F)
“NOIOWNEITYO ‘93 0N10343 36 TIwev 30 11 13 L1 VIa T30 ‘S8H 00'%1 SV v
A°S VIOVH 31N3O3X3 WVONYA ¥ 3ATI0A 36 OLNIWMLSNI 130 NOIOVW3INOM/d SOLN I LNI

SWH LI INVMNO O0S 6-W V

NOWVN 13343 36 30O VA OLIIANIM 36 ON
O0FM4 WNLIBAMIN/4 VUGOINVR VILIMD 3% (T) SWHOOHI! SV 'V OAVI 30 51 TV WWEY 30 Il 130 ®

6-W V 62-W 0Z0d 30 'S 'V NOIDO3ANI3Y 30 VIIdV YO

ILNINVAION ISOONVLIIIANIZY ¢.8
30 VINIT d3¥/d 834 3001 W 130
S¥:91 SV V MVID3IANIZN 30 0730 35

313




2861 ONV

aAviolL ornid
NOIJIG3INW ON1d343 3S *

2861 3ILNVY¥NA NOIDD3ANIIY 30 SOLVA 3@ VOI4VH9 "L 'Bid

6-W V 62-W 0ZOd 30 'S’V NOIOO3ANI3Y 30 VOI4VYH9

O AV N _ i1yav _ OZHMV W _ o¥y3iyag3d _ OM3I N3
o]
h,. 5 ....um. ...... sr../ ......J s i
SO N - A ——— ot
(H/L) 6-N N3 'S°V NOIDOIANIFY
D ahing ARt B X
(14
o¥
0S
) % H_!IOITO|I 09
i Y, e e e a o o \
o= \ . 0.
(H/1) 62-W N3 'SV 1VliOL Ofrn4d *
08
06
00!
('9°1'S'd) 6-W NOIJDIANI3Y NOISINHJ oci
o€l
ovl

314



