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Antitrust Guidelines

Antitrust laws apply to EPRI, its members, funders, advisors, licensees, contractors, and vendors.
Violations can lead to civil and criminal liability.

DO NOT DISCUSS...
Pricing, production capacity, or cost information which is not publicly available;

Sales territories, market shares, future product offerings;

Confidential market strategies or business plans;
Other competitively sensitive information;

Advise or try to influence others on their business decisions (except to the extent that they are already public);

Complaints or disparaging remarks concerning customers/suppliers/competitors.

DO NOT AGREE...
To discriminate against or refuse to deal with a supplier (boycott);

To only do business on certain terms and conditions;
To set (or fix) prices;

To divide markets or technologies;

To allocate customers/suppliers/territories;

To suppress a technology;

To the use, promotion or endorsement of particular vendors, contractors, consultants or products.
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Webcast and Recording Notification

= The webcast is being recorded along with all Q&A. Your
participation provides consent to that recording.

= As a result, please make sure your phone is on mute throughout
the webcast unless speaking. Do not place your phone on hold.
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Agenda

= DER-VET update
= Degradation Reference Case
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DER-VET Software Update
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DER-VET Version 1.1.2 (bug fixes to v1.1.1)
* Release in mid-September

ltems that will be addressed in the update:

= Project reset can occur with save buttons

= Top Navigation Bar size of DER-VET logo

= User Services time series input bug

= Calendar degradation input type change for Batteries
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Degradation Reference Case
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Ageing Stress Degradation Mechanism Degradation

Factors Mode
SEI growth

Li, Y., Liu, K., Foley, A. M., Zilke, A.,

Berecibfar, M., Nanini-Maury, E.,

SEI decomposition " (2019 Daiadiven healin
lncrease Of estimation and lifetime prediction
of lithium-ion batteries: A review.

ngh Temperature Impedance Renewableand Sustainable

Electrolyte decomposition Energy Reviews, 113(July).
https://doi.org/10.1016/j.rser.2019.
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Degradation Reference Case

= Based on CAISO
Market case

- No ancillary services —
just energy shifting

= Degradation is turned
on

= Calendar degradation
rate = 2%/yr

10 www.epri.com

Include degradation due
to cycling?

Calendar Degradation
Rate

State of Health

® Yes
() No

80

% / year
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Degradation Reference Case

= Enter an expected lifetime then compare the expected lifetime to
the dynamic degradation results.

= Re-run the case with the dynamic degradation results as the
expected lifetime. Repeat as necessary.

Expected Lifetime 10 years
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Degradation Reference Case - Cycle Life Curve

= Each entry represents the

Specify the cycle life curve for this battery.

n u m b e r Of CyC I e S at t h at d e pt h Cycle Depth Upper Limit must be a number between 0 and 1 (inclusive)

Cycle Life Value must be a number greater than or equal to 0

of discharge it would take to

degrade the battery from its
beginning of life to its end of life
= In json or command line, you
can change the EOL condition

used to make this table. Default
= 80%
= Default curve based on an

aggregation of public LFP cycle
life curves

+ Add Cycle

12 www.epri.com
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Battery Storage: Cycle Life Curve

Cycle Life Value
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Degradation Reference Case - Cycle Life Curve

= This case contains a shorter- |
] ] Battery Storage: Cycle Life Curve
life cycle life curve than the v iouicancomminn

Cycle Depth Upper Limit must be a number between 0 and 1 (inclusive)

d f u I t Cycle Life Value must be a number greater than or equal to 0
eTault.

Cycle Depth Upper Limit Cycle Life Value
= Based lder NMC cell
dSed Oon an olaer ce
0.6 10000
0.7 5000
0.8 3300
0.9 2500
+ Add Cycle
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Degradation Reference Case - Resulis

Optimizatic 0
1 0.000555
0.001609
0.002264
0.002819
0.003373
0.004428
0.005286
0.006143
0.006898
0.007756
0.00841
0.008965
0.009823
0.01068
0.011735
0.012592
0.013647
0.014202
0.014756
0.015511
0.016369
0.017226
0.017981
0.018636
0.01929
0.019845
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degradatio soh

effective energy capa city
4000
3999.556
3998.713
3998.189
3997.745
3997.301
3996.458
3995.772
3995.085
3994.482
3993.796

3993.272 4050
3992.828
3992.142

4000

3991.456
3990.612
3989.926
3989.082
3988.639
3988.195
3987.591
3986.905
3986.219
3985.615
3985.091
3984.568
3984.124

3950

3900

3850

Effective Energy Capacity (kWh)

3800

3750

www.epri.com

Year-Ending SOH:
95.1%

Implied lifetime:
4.1 years

0 50 100 150

© 2021 Electric Power Research Institute, Inc. All rights reserved.

= ...degradation_data.csv

= Labeling issue in columns B and C — look at
column D

200 250 300 350 400
Day of the Year
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Effective Energy Capacity
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Degradation Reference Case - Sensitivity

= Adjust variable O&M cost to suppress cycling
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Variable O&M Costs
0 $ / MWh-year
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Degradation Reference Case - Sensitivity
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Degradation Reference Case - Sensitivity

Lifetime Value Discount Rate = 7%
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Degradation Reference Case - Resulis
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Together...Shaping the Future of Electricity
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