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Electricity Demand Projections through 2050

(ICF, 2024)

• 57% increase in US electricity demand by 2050

• Peak demand growth of 124% projected in ISO New England by 2050

• Upward revision observed in projections

https://www.icf.com/insights/energy/impact-rapid-demand-growth-us
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Near-Term Electricity Demand Projections

(ICF 2024)

(EPRI 2024) (Enervus 2024)

• 9% growth in US electricity demand by 2028; >2% per year increase

• Summer peak demand increase of 5% by 2028

• Wholesale electricity price increase of 19% by 2028

https://www.icf.com/insights/energy/impact-rapid-demand-growth-us
https://www.epri.com/research/products/3002028905
https://www.enverus.com/blog/data-center-growth-a-boon-for-gas-transmission-companies/#:~:text=Enverus%20Intelligence%C2%AE%20Research%20(EIR,serviced%20by%20gas%2Dfired%20generation.
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DOE National Transmission Planning Study

“Under a U.S. electricity system carbon target that achieves a 90% 

greenhouse gas emissions reduction by 2035 and 100% by 2050, the 

United States transmission system expands 2.4 to 3.5 times the size of 

the 2020 system by 2050.”
(DOE, 2024)

https://www.energy.gov/gdo/national-transmission-planning-study
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New York ISO Load Growth Projections

(NYISO 2024)(NYISO 2023)

https://www.nyiso.com/-/powering-large-scale-economic-development-projects-requires-proactive-planning-and-additional-resources
https://www.nyiso.com/documents/20142/40143257/05a_09212023_ESPWG_2023-2042_Outlook_Update.pdf
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Grid Benefits of GHPs
(results from 4 recent studies)

• 250 GHP homes ~ 1MW of demand 

reduction

• GHPs reduce New England winter peak 

demand by 36,000 MW (77%)

– relative to ASHP

• GHPs reduce winter peak demand by 20% 

– compared to ccASHPs with fossil fuel 

backup 

– reduction would be even larger for ccASHP 

with electric resistance backup 

• US-wide GHPs coupled with energy 

efficiency measures reduces:

– New transmission by >40,000 miles

– New generation by >400,000 MW

– CO2eq emissions by >7,000 million tons

(AECOM 2023)

(Brattle 2020)

(NYSERDA 2024)

(ORNL 2023)

https://energy.maryland.gov/Reports/Electrical%20Grid%20Impact%20of%20Ground%20Source%20Heat%20Pump%20Technologies.pdf
https://energy.ri.gov/sites/g/files/xkgbur741/files/documents/HST/RI-HST-Final-Pathways-Report-5-27-20.pdf
https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Publications/Research/Other-Technical-Reports/24-04-Field-Monitoring-Ground-Source-Heat-Pumps-on-Long-Island-acc.pdf
https://info.ornl.gov/sites/publications/Files/Pub196793.pdf
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GHP Value in Utility Load Management

Shape: 
• GHP reduces peak demand, flattens annual profile, enhances resource 

adequacy, reduces reserve margin requirements, and increases system 

reliability at scale

• Energy efficiency measures (weatherization, envelope improvements) 

further effects

Shift: 
• Geothermal heat pump dispatch strategies in response to price incentives 

or signals (pre-cooling a building outside of peak hours, thermostat set-

point controls, dual source GHP-ASHP with time-of-use control strategy, 

energy pile thermal energy storage, borehole or reservoir thermal energy 

storage, seasonal storage, …)

Shed: 
• Commercial and industrial curtailment service providers, thermostat 

setpoint controls

Shimmy: 
• Smart electric water heaters as thermal battery

• Sewage waste heat recovery interaction

Figures modified from (DOE 2023)

https://liftoff.energy.gov/vpp/
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Potential Incentive Structure Approaches

Shape Shift Shed Shimmy

• % peak load reduction performance-based incentive mechanism

• Avoided costs valuation to capture benefit of GHP

• System-wide integrated planning to allocate GHP benefits and costs equitably 

across gas and electric systems/ ratepayers

• Energy savings ($/MMBtu)

• Time-of-Use rate structures

• Class of Service rate structures for Interruptible Loads

• GHG emissions reduction performance-based incentives or GHG emissions 

pricing

• Smart grid with dynamic price signals and automated individual building controls

• Aggregated GHP loads in virtual power plant system with direct load control

Figures modified from (DOE 2023)

https://liftoff.energy.gov/vpp/
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Thank You!



Value of GHP – Beyond Energy Savings
October 2024
Rob Greig, Director Customer Clean Energy Programs
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Our Clean Energy Commitment: 5 Pillars

12

Our Clean Energy Commitment is a blueprint for helping achieve the state’s climate and renewable energy goals.
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We propose to run significant programs through 2030

Historical and Proposed New Efficiency New York (NENY) Energy 

Efficiency and Building Electrification Program Spend ($M)

Base 2026 – 2030  

NENY Budget Proposal

Expanded 2026 – 2030  

NENY Budget Proposal

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

$184
$228

$262
$304

$345

$402$410 $410 $425
$455 $441

$507

$453

$598

$468

$701

Original 2020 – 2025 

NENY Budget

13



14

We have steadily grown geothermal Clean Heat savings

167

2020

199

2021

422

117

2022

537

310

2023

427

5

664

2024 

Forecast

198

1,082

1,314

2025 Pipeline

167 199

540

847

1,096

2,595Single-family homes

Multifamily & commercial - existing buildings

Multifamily & commercial - new construction

Energy savings from geothermal (Lifetime MMBtu, ’000)

Summary statistics

# of dwelling units: 

• Single-family: 724

• Multi-family: 3,268 

across 16 projects

Commercial space: 1.71M sq ft 

across 7 projects

Total incentive commitments: 

$64M
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But, Clean Heat continues to be driven by Air Source 
Heat Pumps

Residential Geo Residential Air 

Srouce Heat Pumps

Large Geothermal Large Air Srouce 

Heat Pump

287

12

7

342

21

6

59

181

47

Residential (1-4 Family)

Small Business & Non-Profit

Multifamily (5+ Units)

Commercial & Industrial

2023 Acquired Savings (MMBtu, ’000)

15
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Geothermal is more efficient than Air Source Heat Pumps
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Geothermal performs well when it is cold

68

78

Air Source Heat Pump Geothermal

+15%

Deemed MMBtu Savings per Residential Project
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Electric Peak Demand Growth Scenarios

See electric peak demand growing ~1.5 – 2x by 2050

17
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Introduced residential demand-based rate in 2019
Select Pricing Plan (SPP) or SC1 Rate 4

• Offer “price guarantee” for up to 500 Air Source and 500 Geo customers enrolling in the rate in the ’23-’25 

rate period; currently have 168 HP customers enrolled

• In 2023, 80% of Air Source and 100% of Geo customers enrolled for a whole year 

(55 ASHP and 4 GSHP customers) saved on electricity bill compared to staying on standard volumetric rate

– 14% savings on total bill for Air Source customers

– 20% savings on total bill for Geo customers

SC1 Rate I SC1 Rate IV1

Monthly Customer 

Charge
$19/month $29/month

Delivery
Volumetric

(¢/kWh)

Time of use 

demand ($/kW)

Supply
Volumetric

(¢/kWh)

Time of use 

volumetric (¢/kWh)

1 Peak hours are from noon to 8 PM on weekdays except holidays

Comparison of standard SC1 

Rate I against SC1 Rate IV
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Opportunities

How much can geo mitigate 

peak impacts through growth, 

technology innovation, and 

optimization of design?

How do we complement our 

current MMBtu metric of 

program success to drive 

incremental peak benefits?

19
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Thank you!
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Compensating Geothermal for 
Grid Capacity Benefits
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GHP Power System Benefits

GHP

COP = 4.3

ASHP

COP = 2

~72,000 btu/hr 
(6 tons)

~10.5 kW 
peak load

~5 kW 
peak load

Electric Grid

At peak: ~50% lower demand

Electric Generation

GHP

COP = 4.5

ASHP

COP = 3

~60 MMBtu/year

~4 MWh 
energy

Over the season: ~33% energy savings

~6 MWh 
energy
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How much is 5 kW reduction worth? 

Generation Capacity

Delivery

$50/kW-yr 5kW

5kW$15-$200/kW-yr

$250/yr

$75-$1000/yr

Marginal Costs
Peak reduction of a 

GHP
Savings=X

Depends on location 
and existing capacity 
headroom

Sources: Marginal costs are based on 2023-24 NYCA capacity prices and demand reduction value (DRV) range across NY utilities from VDER calculator.  
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What is already reflected in electricity rates? 

Basis for Electricity Bills

Cost Component Primary Cost Driver Residential Large Commercial

Energy Volume Volume Volume

Generation Capacity Peak demand Volume Peak demand

Delivery Peak demand Volume Peak demand

GHG (RGGI) Volume Volume Volume

Not perfect but 
reasonably 
cost-reflective

Disconnect means:
1. High load factor customers pay more 

than they should.
2. Peak reduction is undervalued. 
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Options to send the missing peak reduction signal

New Program for Peak Reduction

• Program target in kW

• BCA test similar to existing EE program 
BCA

• Could incentivize any firm, permanent, 
beneficial change to customer load 
shape. For example:

• GHPs

• Meter socket adaptors

• Smart panels

• Lower EV charger power

Incremental Modifications to 
EE Program

For example: 

• Add sub-target for kWh 
savings in a certain time 
window (e.g., summer 2-
6PM)

• Add sub-target for kW 
savings

• Additional incentive based 
on measure load factor

Improve electricity rate 
design

• Iterative, long-term 
process

• Many trade-offs to 
consider

1 2 3
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It is the peak KW, not the average KWH, 
which matters !

Jens Ponikau CGD
President, New York Geothermal Energy Organization

Buffalo Geothermal LLC

27

1 KW = 3,412 BTU



Fossil fuels are used mainly for Heating/Hot 
Water (NorthEastern U.S.) in Buildings
1% of total building energy use (A/C) creates a 7 GW higher summer peak versus winter peak (NY)

https://www.eia.gov/state/print.php?sid=NY

28



•Model home 2,600 sqft house in Albany 

•Average COP was 2.30 at design conditions in 
Albany 

•At -3°F the COP was 1.12 (incl. supplemental heat)

•Supplemental power is required when demand 
exceeds 6 kW. 

•17.53 KW peak demand
29



Resilience
Buffalo NY Dec 2022

30



NYISO winter peak impact projection

New York ISO Climate Change Impact Study Phase 1: Long-Term Load Impact 31



New Efficiency: New York
Analysis of Residential Heat Pump Potential and Economics
Update May 2019

Statewide weighted average EFLH =  1,321

BTU to Watt conversion factor  = 3.412
Heating load = 557 TerraBTU

Peak Load =  557,000 Giga BTU/(3.412 x 1,321) 

= 123.58 Giga Watt

• Without the hot water load
• Without Process heat
• Without EV charging 32



NYISO issued the 2021 – 2040 System & Resource 
Outlook  (NYISO Powertrends 2023)

• “The Outlook concludes that unprecedented levels of investment in 
generation will be necessary to reliably deliver sufficient energy to meet 
future demand.

• The Outlook concludes that by 2040 New York’s grid would need the 
following to reliably meet the goals of the CLCPA and expected peak 
demand:

• 111-124 GW of generating capacity, or roughly three times the current capacity 
connected to the system.

• 27-45 GW of this capacity must be from non-emitting resources capable of 
performing like today’s fossil fuel-fired generation fleet depending on the scenario. It 
is especially important to note that commercially available technologies to provide 
dispatchable, non-emitting supply do not exist at scale at this time. ”

33



Heating Peak Dwarfs Electric Vehicle Peak
2023 Power Trends NYISO

34



Requirements for Future Heating System

• 1) The heating system's efficiency and capacity must operate 
independent of the outside temperature

• 2) It must cover the full load without supplement resistance heat

• 3) It must not only reduce the heating but also the significantly the 
cooling load

• 4) It must make all the domestic hot water without electric 
resistance heat.

35



• Mixed use, net-zero energy 

building

• 46 residential units

• 56,000 sqft

S

36



Geothermal System: 
Integrated HVACand DHW

• Ground-source Heat Pump (GSHP) System provides 100% Space Heating,
Cooling, and Domestic Hot Water (DHW)

• NO Backup Electric Heat, NO Supplement   Heat 

• NYSERDA monitored and verified

37



Thermal Battery versus Electric Battery

38

Thermal Ground Battery ZeroPlace 
New Paltz NY 10/17/2024 Tesla Grid Battery, Hornsdale Power Reserve 

Hornsdale, Australia



12 Month Annual Entering Water Temperatures 
2/18/2022 -2/18/2023

39



Peak Hour Energy Use 

40

90% of the entire energy 
load of the building was 
DHW and heating (Thermal 
Load)



Average electricity usage per Apartment
(inclusive of all space conditioning and central DHW)

Heating Peak 

Feb 4th 2023, 7:30-7:45 am

• Outdoor Temp = -6°F

• All WSHPs = 29.3 kW

• DHW HPs = 2.8 kW

• Loop Pumps = 0.45 kW

• Building = 43.8 kW

Cooling Peak 

July 28th, 2022 5:00-5:15 pm

Outdoor Temp = ~95°F

All WSHPs = 28.5 kW

DHW HPs = 0.0 kW

Loop Pumps = 0.50 kW

Building = 43.5 kW

41



ZeroPlace Loop Field Thermal Energy Delivery
Monetary Value @567/kWh*

*”Among projects awarded NYSERDA incentives, average total installed costs for non-residential, retail projects averaged
 $567/kWh for installations occurring in 2022 and 2023”
Case 18-E-0130 – In the Matter of Energy Storage Deployment Program.

New York’s 6 GW Energy Storage Roadmap Policy Options for Continued Growth in Energy Storage.pdf
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Lockport Housing 
Authority, New York 

43



Lockport Housing Authority
Demand Reduction

44



New York City Department of Housing 
Preservation and Development (NYC HPD)

45



ASHPs versus Geothermal with storage

• Clean Heat Programs are incentivizing all kind of heat pumps based 
on energy savings and fossil fuel reduction for the ratepayer.

• Only Geothermal heat pumps provide thermal storage energy service to the 
grid.

• The NYISO projection in winter peak growth are driven by ASHP, which do not 
store thermal energy.

• Nonetheless, the electrical peak was still in the summer, even after 
electrifying the heating, due to appliance load.

• It is meeting the demand with a non-emitting technology, which otherwise 
does not exist.

• “…commercially available technologies to provide dispatchable, non-emitting supply 
do not exist at scale at this time. ”  (NYISO 2023 Power Trends)

46



Conclusion

• The ground is capable of supplying 70% of the needed generating capacity, 
over 123 GW in NYS

• Geo system installation can achieve immediate passive house standard
• Even in retrofit installations without significantly improving the envelope

• Geo is the only choice we have to reliable deliver sufficient energy for 
Heating (at any cost) to meet the CLCPA goals, no other technology is 
available onsite.

• Automatically dispatched emission free thermal energy

47



Thank You!

48
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