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Stacked-Benefit Operations: Value & Benefits

Stacked-benefit operation adds services that can generate new 
value streams and improve economic viability of storage but also 
adds complexity

Transmission Services Distribution Services Customer Services

Ancillary Services Deferral of distribution upgrades Demand charge 
reduction

Renewable Shifting / Smoothing PV Smoothing Retail Energy Arbitrage

Voltage / Reactive Power Support Voltage / Reactive Power Support Backup Power

Capacity / Congestion relief Increase PV accommodation Demand Response

Deferral of transmission upgrades Power Quality improvement

http://www.epri.com/
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Energy Storage Analysis Supplemental (EPRI 3002011930)
To address these research questions, EPRI and members 
developed the Analysis Supplemental Project

Objectives
– Determine Optimal storage siting, sizing and operation
– Develop valuation methods of specific storage use cases and 

locations
– Evaluate feeders from different utility service territories
– Improve methods for incorporating energy storage into 

transmission & distribution planning

Approach
– Analyze storage deployments with multiple host utilities over a 3-

year project window
– Integrated use of analysis tools including OpenDSS, DRIVE, and 

StorageVET
– Report on analyses, deployments, and lessons learned

http://www.epri.com/
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Framework for Analyzing Energy Storage as a Non-Wires 
Alternative

1. Scenario Development

2. Distribution Assessment

3. Non Distribution Assessment

4. Cost Benefit Analysis

http://www.epri.com/
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Case Study Motivations
The head of the selected feeder has high peak currents that are getting close to the maximum 
permitted under standard utility practices

Feeder Head Currents Based on Load Growth Forecast

 

 

High Feeder Head Peak-Time Currents

Involving multiple utility stakeholders is key to identifying the relevant technical problem(s) to be addressed, 
and deciding on the range of possible mitigation measures to employ.  

http://www.epri.com/
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Conventional Measures to Mitigate High Peak Currents
Network Reconfiguration
 Due to expected aggressive load growth in feeder 

area, reconfiguration is not considered an option in 
this case

Reconductoring
 Construction of a new distribution line from the 

problematic feeder to an adjacent feeder shown in 
green
 The reconductoring alternative addresses current 

and future capacity needs

 

 

1,090m 275m

180m

Percentage of thermal rating

This study considers reconductoring as the conventional mitigation measure for the feeder considered

http://www.epri.com/
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Alternative Mitigation Measure: Energy Storage
Scenario
 Customer owned and operated energy storage
 Primary objective: Maintain feeder head peak currents below maximum permitted. 
 Secondary objective: Minimize the customer’s bill within operating constraints set by 

primary objective

Storage Placement
For capacity deferral, storage is placed downstream of all the elements that are 
capacity-constrained (under all considered reconfigurations)

http://www.epri.com/
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Alternative Mitigation Measure: Energy Storage

 

 

100% of feeder 
head current

93% of feeder 
head current

81% of feeder 
head current

70% of feeder 
head current

Example
Storage 
Location

http://www.epri.com/
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Peak Clipping Objective & Storage Sizing

This study considers deploying a 1MW/3MWh storage system as the alternative mitigation 
measure for the feeder considered

http://www.epri.com/
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Components of the Customer Bill
Energy Components, 2016 data

Item Actual Value

Energy Price Locational Marginal Price (LMP)

Energy Price Adders $0.0123/kWh

Transmission & Distribution Charges
(Demand Charges)

$6.7905/kW

Global Adjustment
(Coincident Demand Charges)

Calculated annually based IESO GA Costs

http://www.epri.com/
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Peak Hours Forecast for Demand Charge Reduction
The Global Adjustment calculation is based on the customer’s demand during the top 5 annual peaks of the system’s load.
A) Perfect Foresight
 Storage is scheduled to discharge at maximum capacity (1 MW) for the entire duration of the peak.
B) No Information
 Storage is scheduled to discharge 250 kW for each of the four hours from 15:00 to 19:00 during the weekdays of the 

summer months (June – September)

Storage dispatch - Perfect Foresight
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Storage dispatch - No Information
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StorageVET®

Distribution Analysis

(Feeder)

Step 1

Customer Load Profile

Energy Price + 
Adders

T&D Charges 
(Demand Charges)

Step 2

Step 2

Step 2

New Customer Bill
Step 3

http://www.epri.com/
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Perfect Foresight vs. No Information Net Load Comparison 
Example Day: 08/10/2016 (17:00 hrs to 18:00 hrs) (IESO’s Peak Day)

System Peak Load Hour

http://www.epri.com/
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Financial Analysis Assumptions
1. Utility is willing to provide financial compensation for capacity deferral service provided 

by behind-the-meter (BTM) storage

2. This financial compensation is set by the base case cost (reconductoring) (calculated to 
be $78.2k/yr)

3. Capacity deferral is still the primary control objective assigned to the storage system, 
despite being located BTM

4. Stacked benefits: When not providing capacity deferral (primary objective), storage 
owner dispatches storage to minimize demand charges (secondary objective)

http://www.epri.com/
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Summary of Findings
(Assuming 2017 Storage Costs)

Forecast information available 
to storage owner on top 5 peak hours

Net Present Worth (2016 $) No information Perfect forecast

Capacity deferral service is financially 
compensated at $78.2k/yr (Base Case 
Cost)

+$0.78M + $3.86MImpact of better peak forecast

Financial Analysis shows that the project already breaks even when just relying on demand 
charge reductions (for both perfect foresight and no information cases)
Assume that the utility is financially compensating the storage owner for the capacity 

deferral service at the levelized cost of reconductoring of $78.2k/yr

http://www.epri.com/
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