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GEISERGeothermalEngineering Integrating Mitigation of
InducedSeismicity inReservoirs

wAddressseveralof the major challengeshe development
of geothermalenergyis facingincludingthe mitigation of
inducedseismicityto anacceptabldevel
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Motivation:

wEvaluationof systematic relations between the seismic
activity andfluid injection

wCharacterizatiomf fluid-induced seismicity and larger
magnitude events:occurrencan time andspace source
processes
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Berlin GeothermalFielc
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wLocated on the flancs of
dormant volcano Cerro
Tecapa

w8 production welland 10

269 Injectionwells (state 2003)
_ wClosed fluid circulation
] wGravitational feed
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Berlin Geothermal Field Seismicity
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Stimulation of TR8A
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w3 hydraulicstimulation
campaigngeach lasting o
weeks) performed at two
depth intervals in TR8well

wAIm: enhancethe
geothermalreservoirto the
north

wEXpected fractures along
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Passive seismic monitoring
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w12 3C geophones installed |
shallow boreholes (+1 3C
unit at a greater depth)
ISS+Shell+LaGeo

wNaturalfrequencies: 1, 4.5,
5.5 and30Hz

wProcessing: IMS (formerly
ISS) system software

w24 sampling frequencies

(24 Hz- 3000Hz ), triggered
mode of data storage

wSeismievents located
assuming isotropic velocity
model
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Results of industrial monitoring
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Stimulation stages 2 (shallow)
wNot obviouscorrelatiors between injectionoperationsandseismicactivity

160 Juqe 2093 :July 2IOOG .

16

WWell head pressure
dnjection rate

140 114

dWVell head pressure
“" dnjection rate

. ]
i ) /,-; _
I HW RN (9T

1 Il
28 30 02 04 06 08 10 12 14 16 18 20 22 24 26

Time (day of month) Time (day of month)

® I R
Number of events

|
D

f)

40| "

Injection rate (I/s); WHP (bar)

S

201

0

o

@) GEISER

4th EAGE Passive Seismic Workshop Introduction Site overview Passive monitoring Data refinement Results Conclusions



