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Grid-interactive 
Water Heating 
Opportunity



Hawaii:  60%

41% Electric Water Heat Saturation

West:  26%

South: 60%

Northeast: 22%
Midwest: 30%

Census Housing Survey Table 2.5 (2010)



Magnitude of Potential

45 Million Water Heaters Total

Capacity 4.5kW/ea. 202.5 gW

Energy Storage Capacity 12kWh 540 gWh

Annual Energy 3800kWh/ea. 171 tWh



Great Variability
in

the Grid



Typical Wind - Daily
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Typical Solar – Daily



A Dramatic Evolution: O’ahu’s Load Curve



CAISO - Impact of PV to Net Load 
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Fast Regulation to balance the Grid 

ISO Frequency 

Regulation Signal 

Water heater 

consumption

“Speed Matters…”
Under FERC Order 755,

fast acting regulation resources 

could be compensated at much

higher rates than today.



Great Variability
of need for
Hot Water



BPA – Actual kWh / day
Single WH over 365 days

Note: There is greater average daily usage during winter months
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Energy Analysis



Group of 150 Water Heaters
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actual data from 100+ 
GETS water heaters



Great need for
low cost 

Energy Storage 



Sandia – Energy Storage Costs



Economic 
Value



doing

2013

2014

2015

Value of LMP optimization 
and fast regulation



a
Value of using Off-Peak Electricity



Solar – “Policy Driven” To Economic!



GTM Parity States versus MARC 14 
States today consumer bill to bill



Roof top solar is going to explode!    2020
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How do
Grid-interactive

Water Heater 
work?



Aggregation Cloud



Grouping of Assets
Utility, Billing Node, Substation, Feeder or other

Group #2

Aggregation CLOUD

Group #1

Group #3



Dispatchable Aggregated Resources

MW(thermal)
Discharge

Delivery of  hot water

MW(electric)
Charge Rate

Coupled to the real-time needs of grid

MWh(thermal)
State of Charge
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10 to 25 kWh 
Energy Storage

15 to 500 kWh
Energy Storage

Why Grid-interactive Space and Water Heat?

• Largest users of energy in the home 60+%

• Have storage capability



Why are things like GETS important?

• It saves consumers money

• It provides fast up and down regulation

• It better uses existing utility infrastructure

• It Integrates Large Quantities of Renewable

• It reduces GHG’s

• It’s cost-effective Energy Storage

WIN-WIN-WIN 

Consumer, Utility, Environment
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Real-Time Community Storage
Aggregate Control 2.2 MW—5MW-h

Over 100 water heaters acting in concert to 
provide predictable, precision control



Real-Time Community Storage
Aggregate Control 5.4MW—42MW-h

Actual Group Power

Power Request

Baseline Input

Actual Power –
Baseline Input 

Power Request – Baseline 
Input 

Actual – Requested Power 



All can Win - Not just Utilities

• Low or Negative 
electric energy sales 
growth

Lose

• Increasing amounts of 
curtailed renewable 
energy

Lose

• Grid Balance - consumers using 
electricity to meet the real-time 
needs of the Grid

• Utilities make money by delivering 
fast regulation services and 
utilizing previously curtailed 
renewable energy

• Participating consumers share in 
utility profit directly and all 
consumers gain from overall lower 
electric rates

Win 
–

Win 
–

Win 
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GETS in Building Codes

Grid-interactive Electric Thermal 
Storage (GETS) products recognized 

in the 2015 International Green 
Construction Code.

Significance…

IGCC, ASHRAE and LEED signed a 
memorandum of understanding 

Jointly develop products in future



Legislative Activity

• Grid-enabled Large Capacity Water Heaters
 Final Rule  8/11/2015

• Energy Storage Tax Legislation – Coming Soon
 Senator Heinrich (D-NM)



Steffes - North Dakota !!

Steffes 
“Commitment to Innovation”

Paul Steffes, PE

CEO

Steffes Corporation

3050 North Highway 22

Dickinson, ND 58601

701 483 5400

psteffes@steffes.com
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