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The Challenges of Storage, DER*, & Microgrid Modeling

= Today’s storage, DER, and microgrid
deployments demand robust
analysis for strategic planning

= \Valuation of storage requires

project-level application and
location analyses

= Complex co-optimization and
decision-making process

*DER: Distributed Energy Resources

EPRI's DER-VET™ address these challenges
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The Solution: EPRI’s DER-VET™

Evaluates various perspectives
from customers values to grid
values in any market

|
DER-VET™ provides an open-source platform for calculating, understanding, and optimizing the value
of DER based on their technical merits and constraints: www.der-vet.com
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http://www.der-vet.com/

DER-VET's Past, Present, and Future

2016
EPRI StorageVET®

www.storagevet.com

()
[ ]
Access —
®
2013
EPRI ESVT

Cost-Effectiveness of Energy
Storage in California
https://www.epri.com/research/
products/000000003002001164

now at der-vet.com

2020 202X
EPRI DER-VET Beta DER-VET User Group and
Open-Source Developer
Community
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Input and Output Examples in DER-VET

DER-VET Project Configuration Example

DER-VET File Edit View Window Help

D R-VET Project Overview Model Components Summary Resu

Project Configuration Project Configuration

Start Year

Analysis Horizon Mode

Analysis Horizon

Data Year (Baseline)

Timestep

Grid Domain

Ownership

Output Folder

lts

Select folder

DER-VET File Edit View Window Help

omponents

Dispatch

July 28, 2020

From:

O

Summary

DER-VET Dispatch Results Example

Results
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Technologies in DER-VET
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Technologies in DER-VET:
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Services in DER-VET

=)

e Energy Time Shift e Retail Energy Time

e Load Following Shift

e Frequency . ge;na:pl Charge
eduction

Regulation

e Spinning Reserves
Non-spinning
Reserves

e Resource Adequacy
Capacity

Demand Response
Reliability/Resilience

T&D Services

Bulk Market Services
Customer Services
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DER-VET Engagement

=Visit www.der-vet.com:
- Download the tool for free

- Reference case examples

- Help forums, how-to videos, and
documentation

- Engage with monthly Public ESIC
Task Force Web Meetings
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http://www.der-vet.com/

Long Duration Energy Storage (LDES)
DER-VET Demo

© 2022 Electric Power Research Institute, Inc. All rights reserved . E[:E|



Project Configuration

CESA LDES Demo

Start Year 2022

Analysis Horizon Mode ® User-defined
(O The shortest DER lifetime

(O The longest DER lifetime

Analysis Horizon 20

Data Year (Baseline)

Timestep

Grid Domain O Generation
® Transmission
O Distribution
() Customer

Ownership O Customer
O Utility
@ 3rd Party
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Services

Size equipment in
microgrid

Optimization Window Months ~

Energy Price Source (U Retail tariff, PPA, or other fixed
contract (define energy price
structure)

® Wholesale energy market,
production cost model, or other
time-varying source (upload time
series data)




Reliability

Demand Charge Reduction

Backup

Demand Response Program

Spinning Reserves

Frequency Regulation

Resource Adequacy

Deferral

Non-Spinning Reserves

Load Following
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Distributed Energy Resources (DERs)

0

Internal Combustion
Engine (ICE)
Generator Sets

0

Solar Photovoltaic
(PV) Sytems

1

Battery Energy
Storage Sytems
(BESS)

0

Single Electric Vehicle
(EV)

0

Controllable Loads
(Demand Response)

Add

0

Diesel Generator Sets

0

Fleet Electric Vehicle
(EV)

List of Technologies Added
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Battery: Flow Battery
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CalEnviroScreen

CalEnviroScreen is a mapping tool that helps identify California communities that are most affected by many sources of
pollution, and where people are often especially vulnerable to pollution’s effects. It uses environmental, health, and
socioeconomic information to produce scores for every census tract in the state. To find the approximate impact of your
project, enter you code below. For more information, please visit the CalEn

CalEnviroScreen scores for the census tracts in zip code 94304:

Census Tract CES Score
6085511609 6.71
6085511705 472

CalEnviroScreen 4.0 Results (October 2021 Update)

Reno

son Clty

Tonopah

Image from California Environmental Protection Agency's Office of Environmental Health Hazard Assessment (OEHHA
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Define Components

Technologies

Battery: Flow Battery

Services

Site Information System Information Resource Adequacy

Day Ahead Pricing

Financial

Miscellaneous Inputs External Incentives
Done Defining Components
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Technology: Battery Storage

Component Name Flow Battery

Energy Capacity Sizing ' Have DER-VET size the Energy
Capacity
® Known size

Energy Capacity 400000  kWh

Power Capacity Sizing O Have DER-VET size the Power
Capacity
@® Known size

Different Charge and
Discharge Power
Capacities?

Power Capacity

Roundtrip Efficiency

Upper SOC Limit

Target SOC

Lower SOC Limit

Self-Discharge Rate
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Limit Daily Cycling?

Include degradation due
to cycling?

Include Housekeeping
Calculations?

Capital Cost

Capital Cost per kW

Capital Cost per kWh

Fixed O&M Costs

Variable O&M Costs

Construction Year

Operation Year

Constrain the battery storage system's daily discharge
energy. When selected, this input limits the amount of
discharge energy a battery can do in any 24-hr period
to a maximum of its rated energy capacity * daily cycle

limit.
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Expected Lifetime

Replaceable?

Decomissioning Cost

Salvage Value

Technology Escalation
Rate

MACRS Term
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Services: Resource Adequacy

Number of Events

Duration of Events hours

Dispatch Mode @® Constrain power
) Constrain energy

Event Selection Method © Peak by Year
@® Peak by Month
) Peak by Month with Active Hours

Growth Rate of Resource
Adequacy Awards
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Services: Day Ahead Energy Price

Growth Rate of Day Ahead
Energy Prices

Upload the day ahead price ($/kWh) as a . csv file that contains a reading for each timestep on a separate line. The selected data
year is 2022 and selected data frequency is 60 minutes, so we require an input file with 8760 entries.

Download a sample DAPrice. csv file with a 60-minute timestep for a year with 365 days (8,760 entries).

Choose File |No file chosen

DA Price ($/kWh)

Mar 2022
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External Incentives

Specify by entering the external incentives one year at a time or by importing in bulk from an export file.

Tax Credit (nominal $) Other Incentive (nominal §) [ ]

39600000 Edit | W

Add External Incentives - Import Incentives E3 Export Incentives
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Financials Summary

Lifetime Present Value

Present Value ($)

0
8]
o
=

Benefit ($)

View Detailed Financials Results...

Dispatch Summary

Battery Dispatch

40k kwh

20k kWh

II|.'| |

NNMIM‘MM%W

—40k kwh

I
Sep "O
Time

View Detailed Dispatch Results...
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Cost versus Benefit by Value Stream

Benefit ($)

State Tax Burden

Resource AdequacyCapacity Payment

Overall Tax Burden

Federal Tax Burden

DA ETS

BATTERY: flow battery Variable O&M Cost
BATTERY: flow battery Salvage Value
BATTERY: flow battery Fixed O&M Cost
BATTERY: flow battery Decommissioning Cost
BATTERY: flow battery Capital Cost
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Aggregated SOE / total ESS Energy Capacity

Jun 8 Jun 9
Datetime (hb)
Energy Price Total Load

Total Generation
Total Storage Power

=2l



27

Li-lon Comparison

© 2022 Electric Power Research Institute, Inc. All rights reserved.
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Project Configuration

CESA LDES Demo Base
Start Year
A h'\?\‘ S \ Win

Analysis Horizon Mode ® User-defined
The shortest DER lifetime
DER |

Analysis Horizon
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Technology: Battery Storage

Component Name Li-ion Battery

Energy Capacity Sizing (O Have DER-VET size the Energy
Capacity
® Known size

Energy Capacity 400000 kWh

Power Capacity Sizing (O Have DER-VET size the Power
Capacity
® Known size
Different Charge and © Yes
Discharge Power

Capacities?

Power Capacity

Roundtrip Efficiency
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Capital Cost

Capital Cost per kW

Capital Cost per kWh

Fixed O&M Costs 6 $ / kW-year

Variable O&M Costs $ / MWh-year

Construction Year

Operation Year

Expected Lifetime




Financials Summary

Lifetime Present Value

Present Value ($)

Benefit ($)

View Detailed Financials Results...

Dispatch Summary

Battery Dispatch

40k kWh

ML RO |- -

—20k kWh

Hour Ending

1 —40k kWh

I 1 1 [ 1 1
Jan 2022 Mar 2022 May 2022 Jul 2022 Sep 2022 Nov 2022
Time

View Detailed Dispatch Results...
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Cost (3$)

Cost versus Benefit by Value Stream

Benefit ($)

State Tax Burden

Resource AdequacyCapacity Payment

Overall Tax Burden

Federal Tax Burden

DA ETS

BATTERY: li-ion battery Variable O&M Cost
BATTERY: li-ion battery Salvage Value
BATTERY: li-ion battery Fixed O&M Cost
BATTERY: li-ion battery Decommissioning Cost
BATTERY: li-ion battery Capital Cost
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Power (kW)
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Aggregated SOE / total ESS Energy Capacity

Jun 8 Jun 9
Datetime (hb)
Energy Price Total Load

Total Generation
Total Storage Power




Standalone Storage ITC

= 30% used in these cases

= More is possible with add-ons, such as if the project benefits
disadvantaged communities, up to 50%

= These cases use reduced capital cost inputs to capture ITC, which
does not fully capture tax implications

— As the implementation is resolved, it may impact how ITC calculations are
done in DER-VET
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DER-VET Engagement

=Visit www.der-vet.com:
- Download the tool for free

- Reference case examples

- Help forums, how-to videos, and
documentation

- Engage with monthly Public ESIC
Task Force Web Meetings
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Together...Shaping the Future of Energy™
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