
GEOTHERMAL HVAC AS A 
METHOD TO INCREASE LOAD 

FACTOR

Bob Corff
Energy Services Manager

Edmond Electric



Edmond Electric reviewed our 
customers and faced the facts

• Our load is predominantly residential (57%)
• EE has little industrial load (2%)
• Our largest customers are public entities – a medium  size university 

(15,000+ ), the city of Edmond, and the public schools
• The university is already doing load shifting and peak shaving utilizing ice 

storage, has a light summer load until late August, has limited ability to shift 
more load

• Public schools already setback the start of school two weeks in order to 
save on air conditioning

• Need to improve L.F. on residential use
• EE’s electric load peaks in August
• EE’s load is cooling dominant
• Heating in our area is predominantly natural gas
• Large scale TOU on residential is not yet feasible on our system
• Approximately 45-55% of residential load in our area is HVAC
• Water heating is approximately 19% of residential load
• 3911 HDD and 1728 CDD



General ways to improve our load 
factor

1. Increase winter load
2. lower peak demand
3. shift load to nighttime



Oak Ridge National Laboratory did a report 
titled 





In this report they state about the first large geothermal HVAC retrofit project

“A rigorous evaluation of a 4000-home GHP retrofit at Fort Polk, 
Louisiana, provided the evidence that tipped the scales toward 
agency confidence in the technology. The overall electricity 
consumption of Fort Polk’s city of 12,000 people was reduced by 26 
million kWh per year (33 percent), summer peak electric demand 
was reduced by 7.5 MW (43 percent), and the annual electric load 
factor increased from 0.52 to 0.62. “

ORNL/TM-2008/232



ENERGY USE GEOTHERMAL HVAC HOMES 2
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ENERGY USE SPLIT-SYSTEM HVAC HOMES 2
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Value of GSHP to City
(proposed for discussion)

• Avoided Peak
– $50/kW.yr
– 0.5 kW/ton
– Value = $25/ton.yr

• Extra Load
– Heating -

$15.40/ton.yr
– DHW - $9.50/ton.yr

• Total = $50/ton.yr

• This value repeats year 
after year – once the 
system is in, the 
customer will not change 
systems

• 10-year value - $500/ton
• 20-year value -

$1,000/ton 



Value of Extra Load to City 
(proposed for discussion)

• Heating - assume
– 4 BTU/HDD-sq ft
– 3500 HDD
– COP = 4
– 1 ton per 600 sq ft
– City profit = 2.5c/kWh

• Value = $15.40/ton.yr

• Hot Water – assume
– 64 gallons per day
– 65% from GSHP
– So 35% extra load

• Value = $38/yr
– Assume 4 ton unit avg

• Value = $9.50/ton.yr



Geothermal HVAC cost after Fed 
Tax Credits and EE’s rebate

• 3 Ton geothermal unit, no duct - $10,000
• Federal Tax Credit 30%            - $  3,000
• Edmond Electric Rebate           - $  2,400

» NET                   $  4,600
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