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WHY WATTTIME EXISTS




Energy storage is not automatically green

FUE

Bulk Energy Storage Increases United States Electricity System
Emissions

Eric S. Hittinger"“Jr and Inés M. L. Azevedo*

+Depa.rtment of Public Policy, Rochester Institute of Technology, Rochester, New York 14623, United States
*Department of Engineering and Public Policy, Carnegie Mellon University, Pittsburgh, Pennsylvania 15213, United States

Vm EXPLAINERS POLITICS & POLICY WORLD CULTURE SCIENCE & HEALTH
Batteries have a dirty secret

Energy storage is considered a green technology. But it actually
increases carbon emissions.

By David Roberts | Updated Jul 21, 2018, 9:17am EDT
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Why? Timing

Example: at Tpom marginal unit
is an oil plant:

charging now causes
1,450 Ibs more CO, per MWh

Charging a battery increases
production at the grid's
marginal unit...
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Why? Timing

...and which unit is marginal
changes constantly.

Example: at 2pm the marginal
unit is spilled hydro:
using power now causes
0 Ibs more CO, per MWh W Renewables
B Nuclear
$/MWh M Hydro
B Coal
Natural Gas
B o
Demand MW
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How timing can help

YOUR GRID'S MARGINAL EMISSIONS - JANUARY 5, 2017
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Energy storage, but also any other loT device

- > GI 1 Sustainability

7 & facility
managers

BMS or chiller

‘ o
enabled - --->
cloud software from WattTime and partners . ‘ ﬁ ﬁ

Thermostat or

/(/(/r’ smart A/C

\
S A
EPA & ISO data @E.___> @

EV or EVSE Consumers

Consumers
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About WattTime

/
Ny
e Berkeley researchers e EVs and thermostat e CA SGIP Signal
& Googler hackathon companies adopted SrEiR e
e 200 volunteers from e Joined RMI e Co-founded Climate
MIT, US DOE, etc TRACE to provide

globally
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CO-OPTIMIZING WITH
A GHG SIGNAL




ith a GHG signal

-optimization w
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AER Example: residential EV charging
cne

Without Emissions Co-Optimization With Emissions Co-Optimization

—— Marginal Emissions Rate
Original Load
—— Net Load with Storage

Original and Net Load Profiles

—— Marginal Emissions Rate
Original Load
—— Net Load with Storage

Original and Net Load Profiles
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SGIP PROGRAM EFFECTS




Co-optimization eftects in CA SGIP Program

 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.

No Emissions Optimization GHG Signal Optimization - low carbon adder
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Source: OSESMO Open-Source Energy Storage Dispatch Model Wl Times: 14
RS



Example: Enel X commercial storage

cNel X
N\
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

/. Enel X'is a highly sophisticated energy storage operator with multiple revenue streams
/. Setinternal 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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EFFECTS IN ISONE IN
PARTICULAR




ISONE-SPECIFIC CONSIDERATIONS \ _{

/*l\
* More complex grid than CA's, ) ‘X\
harder to model ,i-‘l\ » R

* Imports & congestion
particularly relevant

« But, ISONE provides more open
data

Source: ISO-NE Wbl Times: 17
RS


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

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
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