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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. 

http://www.epri.com/
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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.

http://www.epri.com/
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Agenda

▪ Last Month: Post-Facto Reliability

▪ DER-VET Public Safety Power Shutoff Use Case

http://www.epri.com/
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Post-Facto Reliability Review

http://www.epri.com/
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Review Post Facto Reliability Process

Optimize Size for 
Demand Charge 

Reduction

Calculate Outage 
Coverage 

Probability

http://www.epri.com/
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Conclusions - Reliability

▪ Battery is unlikely to 
cover a random outage.

– Size not constrained or 
optimized for reliability

– Operated to minimize SOC 
most of the time
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Conclusions – Should be Operated Differently for 

Reliability

▪ Next time
– Set a minimum SOC

– Optimize for reliability

– Penalize low SOC
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Optimize for Reliability: PSPS Adaptation

http://www.epri.com/
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Public Safety Power Shutoffs

▪ Long-duration power shutoffs when fire risk is high

– Can last several days

– 24-48 hours is typical

▪ DER-VET Input: Critical loads need to be covered for all 48-hr 
outages

http://www.epri.com/


© 2020 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m12

Optimize for Reliability Approach

▪ If demand charges are high, potential for more storage than 
reliability requires

Constrain Battery 
Size/SOC For 

Reliability

Optimize 
Operation for 

Demand Charge 
Reduction

Calculate Outage 
Coverage 

Probability 

http://www.epri.com/
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Use Case Description (Review)

▪ Large military base in California wants to build a battery microgrid

– Back up critical loads

– Reduce electricity costs

▪ ~15 MW load

▪ ~4 MW Critical Load

▪ $8.77/kW 
Demand Charges

▪ TOD Energy Charges

http://www.epri.com/
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Reliability Optimization

▪ Minimize DER costs while meeting reliability objectives

▪ Our objective: 100% coverage of all 48-hr outages
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Results

▪ Minimum Power Capacity Required to meet reliability objective:
4 MW

▪ Minimum Energy Capacity Required to meet reliability objective:
155 MWh (almost 39hr duration)

▪ Compare to the economically-optimal results of 3.6 MW, 22 MWh 
(6 hr) 

http://www.epri.com/
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Economic Results

▪ Demand Charge Reduction of $288,226 per year 

▪ Energy Charge Reduction of $429,744 per year

▪ Compare to the economically-optimal results of:
Demand Charge Reduction: $315,548 per year
Energy Charge Reduction: $474,998

▪ Electric bill savings are lower despite larger storage system size 
due to SOC restrictions to maintain readiness.

– In PSPS cases, these restrictions could be removed most months!

http://www.epri.com/
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Cost-Benefit

Avoided Demand Charge

Avoided Energy Charge

Capital Cost
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Compare to Economically-Optimal Results

http://www.epri.com/
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Reliability Results Comparison
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What about distributed generation?

http://www.epri.com/
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Include PV in Size Optimization

▪ PV Assumptions 

– 1 MWAC

– $1500/kW

▪ Battery Cost Assumption = $800/kW + $250/kWh

▪ PV Will:

– Reduce the size of battery required to cover 48-hr outages

▪ Storage can charge from PV when PV > critical load during outages

– Offset some of the electricity bill

http://www.epri.com/
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Optimal Battery Size Comparison

Economically 
Optimal Battery

Battery-Only 
Reliability

Battery + PV 
Reliability
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New Reliability Outcomes
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Change in Economic Results

▪ Higher Benefits and Lower Cost With Solar

Avoided Demand 
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Possible Future Work

▪ Could extend results to PV + Battery + Genset

– …or any other DER

▪ Optimize PV size too if footprint restrictions, etc. not in play

▪ Scenario analysis with different combinations of PV, Storage, 
Generator sizes

▪ Realistic storage duration!

– Constrain duration to a maximum of 8 hrs, for example

– Redo analysis with optimal energy capacity and a larger power capacity

http://www.epri.com/
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Note on Perspective

▪ This case is customer-centric but can be adapted to a utility-
owned microgrid scenario.

▪ Avoided costs can be included instead of electric bill reduction as 
the economic objective

▪ Or, reliability can be the only objective

http://www.epri.com/
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Next Meeting

http://www.epri.com/
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Regularly-Scheduled Meetings

▪ Next Meeting – Thursday April 2, 11:00 am Pacific Time

– DER-VET Beta

http://www.epri.com/
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Together…Shaping the Future of Electricity

http://www.epri.com/
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Use Case Description

▪ Large military base in California wants to build a battery microgrid

– Back up critical loads

– Reduce electricity costs

▪ ~15 MW load

▪ ~4 MW Critical Load

▪ $8.77/kW 
Demand Charges

▪ TOD Energy Charges

http://www.epri.com/
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Analysis Objectives

▪ What is the economic optimum battery size?

– Power capacity

– Energy capacity

▪ Given the optimum size/operation, how much critical load could 
the battery cover?

– Depends on state of charge and size

http://www.epri.com/
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Define General Project Parameters

http://www.epri.com/
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Grid Domain and Ownership Model

http://www.epri.com/
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Physical Location for Tariff and Solar Data

http://www.epri.com/
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Add a Battery System

http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/


© 2020 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m41

http://www.epri.com/
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http://www.epri.com/
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Results Summary Page

http://www.epri.com/
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Results Summary Page (Cont)

http://www.epri.com/
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Financial Results

http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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Operational Results (Winter - Mostly Flat Energy Prices)

http://www.epri.com/
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Operational Results (Summer – Strong TOD Energy Prices)

http://www.epri.com/
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http://www.epri.com/
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Conclusions

▪ The maximum demand charge savings for a 3,637 kW battery 
would be
$8.77/kW * 3,637 kW * 12 mo = $382,757/year

▪ Given the load and battery’s energy capacity, this system could 
optimally achieve $315,548/year

▪ A real system would likely actually achieve less than this 
depending on the quality of its control or real-world performance.

http://www.epri.com/


© 2020 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m57

Conclusions

▪ Optimal energy charge savings: $474,998 per year

– 20 years of consistent performance

– Optimal result for 1 year does not consider degradation

– Actual operation should be more conservative with the battery and result 
in lower energy charge savings. 

http://www.epri.com/
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Conclusions - Reliability

▪ Critical load > economically-optimal battery power capacity
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