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Why WattTime exists

Co-optimization for cost and a GHG signal

SGIP program effects

Special ISONE considerations

Agenda



WHY WATTTIME EXISTS
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Energy storage is not automatically green
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Why? Timing

$/MWh 

Example: at 1pm marginal unit 
is an oil plant: 

charging now causes
1,450 lbs more CO2 per MWh

Renewables

Nuclear

Hydro

Coal

Natural Gas

Oil

Charging a battery increases 
production at the grid’s 

marginal unit…

Demand MW
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Why? Timing

$/MWh 

Renewables

Nuclear

Hydro

Coal

Natural Gas

Oil

Example: at 2pm the marginal 
unit is spilled hydro:

using power now causes
0 lbs more CO2 per MWh

Demand MW

…and which unit is marginal 
changes constantly. 
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How timing can help

Shifting electricity 
use to this time 

increases emissions

Shifting electricity 
use to this time 

decreases emissions
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YOUR GRID’S MARGINAL EMISSIONS - JANUARY 5, 2017

Demand MW
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Energy storage, but also any other IoT device

smart buildings

electric vehicles

power grid operations

cloud software from WattTime and partners

smart homes

EV owners

families

sustainability managers

and facility managers

enabled

BMS or chiller

EV or EVSE

Thermostat or
smart A/C

Sustainability
& facility 

managers

Consumers

Consumers

EPA & ISO data
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About WattTime

2013-2014

• Berkeley researchers 
& Googler hackathon

• 200 volunteers from 
MIT, US DOE, etc

2015-2018

• EVs and thermostat 
companies adopted

• Joined RMI

2019-2021

• CA SGIP Signal 
Provider

• Co-founded Climate 
TRACE to provide 
globally



CO-OPTIMIZING WITH 
A GHG SIGNAL
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Marginal Operating Emissions Rate
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Utility Rate [PG&E E-TOU-B]

Carbon Price

Total Cost in Optimization

Cost per KWh

Emissions per KWh

CARBON PRICE

Co-optimization with a GHG signal

Change charge times to 
reduce GHGs

No change in 
discharge times
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AER Example: residential EV charging

12

Without Emissions Co-Optimization With Emissions Co-Optimization



SGIP PROGRAM EFFECTS



14Source: OSESMO Open-Source Energy Storage Dispatch Model

No Emissions Optimization GHG Signal Optimization – low carbon adder

83% of systems 
reduce emissions

39% of systems 
reduce emissions

• California found energy storage was increasing pollution with demand-based operation.

• By integrating an emissions signal into optimization strategies, SGIP’s GHG signal is now 
effective in eliminating emissions even at a very low cost.

Co-optimization effects in CA SGIP Program
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Example: Enel X commercial storage

Enel X is a highly sophisticated energy storage operator with multiple revenue streams

Set internal carbon adder of $1/ton

Much lower than current RGGI carbon cost ($7.60/ton)

But reduced net GHG emissions by almost 200% [sic]
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Carbon Adder Value Annual Bill Savings Annual Storage Cycling GHG Emissions Reduction

$0/metric ton $111,316/year 174 cycles/year 14.6 metric tons/year increase

$1/metric ton $111,242/year 174 cycles/year 13.7 metric tons/year decrease



EFFECTS IN ISONE IN 
PARTICULAR
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ISONE-SPECIFIC CONSIDERATIONS

• More complex grid than CA’s, 
harder to model

• Imports & congestion 
particularly relevant

• But, ISONE provides more open 
data

Source: ISO-NE

https://www.iso-ne.com/about/key-stats/transmission
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Conclusions

SGIP’s GHG signal successfully eliminated net GHG emissions in energy storage

Most reductions occurred at very low or no increase in cost

An ISONE-specific GHG signal reduces the impact of congestion on delivering cleaner 
energy sources

Program design could easily accommodate proactive measurement to ensure emissions 
reductions



Thank You

Gavin McCormick
Co-founder & Executive Director

gavin@WattTime.org

857.540.3535


