Radial distance from wellbore

centerline (m)

3

N

—

1/9

0 -
Ah \ -
0\) \Q\\\\}\&\\\\}\\\\)\\\ \\\\ \ \\\\ éig

0 1000 2000 3000 4000 5000
Axial position along horizontal wellbore (m)

FIG. 1
10 Radial volume
/ Flow of rock "mined"

' direction / for heat

"Dead spot", rock
volume largely
"unmined "

Flow \,
direction 12

N
s

g
_Y

FIG. 2



2/9

10 Radial volume of rock
| Flow "mined" for heat
/ direction /
-

—_—
Flow \
1/4 direction 12
: i
. .
FIG. 3
20 18

% /% 2

| J /
\ .
/4
34 | Laterals (2000-8000m) 36
32
30
28

Flow
direction (s)

FIG. 4

28 20 Flow
42 26 / direction (s)




Flow
direction

o
M~

uolalIp
MO|4

FIG. 6

FIG. 7



[c0} ©
8% 8&%
/ /
\
> \\\ / \
s N> >/
, \ /
P, N /
N\ /

FIG. 8

(s)uonoauip mol4

- ——————

FIG. 9



5/9

122

FIG. 10



6/9

FIG. 11



719

36— 36|

A

18 A

38

38

36

18

FIG. 12

A




Phase 1

Determine
temperature gradient

——

8/9

Identify target
zones & rock type

:

Determine
compressive strength
of formation & drilling

rate of penetration

Consider other

unit operations

l

Phase 2

Analyze time dependent energy
profile required by user

Phase 3

Select wellbore configuration
network to maximize useful
energy extraction from rock

Determine spacing of wellbores in
network to minimize thermal
interference and "Dead Spots"

Ascertain temperature
—>  distribution & analyze
thermal conductivity

Determine if working fluid
—> mechanical/chemical—> additives, casing and or
junctions are required

volume

Phase 4

Integrate surface equipment with
wellbore network configuration

Select working fluid(s), optimum

flow rate, and circulate in network

|

Recover thermal energy from
working fluid(s) with optional
redistribution within network

Store, distribute and/or create
power from recovered energy

'

Monitor fluid temp, compositional
anomalies, and optionally monitor
thermal profiles of wellbores in
network and wellbore integrity

Initiate mitigation procedures, if
required, such as flow rate
change, direction, distribution,
dynamic repair of wellbores,
working fluid composition inter
alia

FIG. 13



9/9

Intel well surface
location

Outlet well
| surface
location

Target formation temperature distribution map with
isotherms

FIG. 14



