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Introduction R Methods
— % LLNL has developed a range of methods
Goal: Enable development of - _’ l Imxm for predicting dynamic loading of rocks
cost-effective geothermal power ' R T and soils.
using supercritical CO, as the A ] e | Applications include defense and energy:
Working fluid — the “ECO2G” >. , n"‘g ,, "!* e Containment of underground
system. : Injection ‘ ' explosions 3D study of geological factors contributing to venting of
Problem Statement: investigate .' ows From/Tc — » Effects on underground structures Baneberry Test (10 kt at 270 m depth, 1370)
the possibility of creating and i Jia Sma ';ec.'f: e Stimulation of geological resources
maintaining a relatively small Sy racture * Geothermal
fracture zone in very hot dry 1 —— * Petroleum
rock, bridging the gap between '
two cased well bottoms. 34 Material models for hot granite have
Evaluate ony been calibrated against experimental
(1) the type of fracturing data (Morris et al., 2017)
technique required, =
(2) the extent of the fracture zone created, — - ST TR AL
(3) the rate of sustainable working fluid flow through the fracture zone and shallow K O
(4) the expected behavior of the fracture zone over time. g E
At such great depths, what are the options for closing the flow loop? Bricele response 4 |__Transition zone >
Mechanical — perceived to be expensive — Ductile response
Energetic — Never been attempted before at this depth deep %\R BRITTLE FRACTURES | 0 | . | .
Can energetic materials be used to bridge the gap between the two wells? | R R
Will such a flow loop be sufficiently permeable? Hypothetical stress paths for cold and General regimes 2f granite based upon zz:zﬁlii;t;i:::ttzzl:;i:::sr:?no;er::deb
A @ LR 0 BT CIEED e pressure and temperature ranges stress with increasing temperature
Results of Dynamic Stimulation Models A second series of stimulation scenarios addressed the interaction of two The final series of model considered the influence of
. . . . . . . " . charges in neighboring wells: inclination upon well-to-well interactions
First series of stimulation scenarios using the calibrated “hot granite + Spacing was varied from 6 m to 16 m S -——
matferial model considered: e Stress state: o, =100 MPa
* Single well 6,, = 100 MPa 0. = 120 MPa
* Influence of stress and temperature G, = 120 MPa 5,, = 80 MPa
ayy = 80 MPa * Temperature of 400 C
* Temperature of 400 C  HE tops separated by 16 m

Side view

Top view

L=16 m

10 degrees

Initiation point
N

. Cracked area

-25’/ IO m

45 degrees

IS Hins Flastic boundary Final state for two parallel charges of 850 kg TNT with well inclination.

Final state for two parallel charges of 850 kg TNT with varied spacing. Red indicates brittle and green ductile, respectively.

First series of models consider a single 750 kg. Brittle failure zone indicated with red dotted lines Red indicates brittle and green ductile, respectively.

and ductile with green solid lines.
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