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Geothermal Potential in Alberta:
Direct Heat From Oil and Gas Wells
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INTRODUCTION RESULTS DISCUSSION

This study looks at using geothermal heat  ajternative Scenarios: Geothermal space heating for | Residential | & |Greenhouses The major constraints with using existing
from oil & gas wells in Alberta (Figure 1) to Direct heating system wells Is location and low temperatures

offset the burning of natural gas for | (<80°C).The wells need to be within 10km
domestic and commercial space heating, (3¢ ) H..-‘f?_"‘*'l—* of buildings to be economic and minimize

removing approximately 1.39 Mt CO,e per 5‘;;""‘1 'Ei'l'ZQ i“ / puilding heat loss [4]. Geothermal systems could be
. heat exchanger
well

year [1]. This geothermal heat is effectively built into new homes, but costs associated

carbon neutral and harnessing it requires with retrofitting may be a limiting factor.
placing a heat exchange system at the

surface of a well that will

Increase the

Adding heat pumps can

m# Homes
transfer heat | from the | 7 # of Homes Heated/Well =Heat | oss N 4 number.of homes heated from one well,
produced flud to a Fort Chipewyar 160 300 decreasing the number of wells required to
circulating tluid used ftor /\ implement geothermal heating. A heat
the heating of homes. e, %‘ﬂﬁ‘fggyj 120 200 5 340 pump would need 1 GJ/s of electricity for
&ée* g#‘; i ) g Greenhouses every 3 GJ/s of heat produced [5]. Doubling
§ 37 £ g0 100 w Use Fossil Fuels the number of houses heated per well
T j for space heating would require 0.61 kd of electricity annually
S per heat pump. Heat pumps could be used
40 B oot to also increase the distance that heat
<0s9.5 GJ/ Total travels, but due to the price of the pipelines,
0 -100 Year 0.12 it would be more economic to stay within
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cnethund,, Distance from the WeII (km ) _ '
e CO,e Reductio
Fig. 1. Map of wells within Alberta. 200 N\ CONCLUSIONS
—Alternative Mmes 10 Using heat from oil and s t
A . g gas wells to
METHODS — _Bzeunano }Assumlng only 13% replace natural gas space heating in
Red Deer, AB was chosen as a sample area  $150 - 8 of Albertans live homes and greenhouses is a gradual step
to develop a business-as-usual (BAU) > . 3 within 10 km of wells towards  reducing  Alberta’s GHG
scenario for space heating requirements 78)’ : 55 emissions. Further applications to increase
and well potential in Alberta. 5100 - | = emission  reductions include  using
able 1. Well heat potentia - 2 I '
For BAU case- Table 1, Jiell heat potential ” | 49 geothermal space heating in work camps
i. Well temps obtained |Well Type  Power QC_DB : Natural Gas Usage and é’ and warehouses.
from geoSCOUT & (MW) 5 50 - . CO,e Emissions - . 1.27 |
transfer fluid assumed | Suspended 42 © ' for Space Heating in Alberta N Mt/Year To implement geothermal energy, there
to be 22°C (Table 1) Abandoned 519 | O CO,e Reduction needs to be goyernment incentives to .push
ii. Natural gas use for | 0 - | 0 for early adoption and help fund projects.
. Producing /3 . . . . .
space heating was 2000 2015 2030 2045 2060 Making it easier to obtain rights to
Year
orovided by CanESS [3] Total 627 abandoned wells would help harvest lost

potential energy, and eliminate the need to
seal up abandoned wells. Furthermore,
using geothermal sources outside of oil
and gas wells would allow more Albertans
to access this energy source and

contribute to higher GHG reductions.
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Major Assumptions:
Temperature of the producing fluid at the surface is the

same as downhole

Carrier fluid would be ethylene glycol (density of 1113
kg/m3, heat capacity of 3.37 kd/kg K)

Only used wells with data available (more wells in area
but no available data)
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