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Agenda
Interconnection Processing

Pathways, System Sizing, Power Control Settings

Challenges and solutions for deploying storage at scale
Flexible interconnection and grid services

Q&A and discussion: How have interconnection and related challenges 
impacted your work? 



BESS Interconnection Process
Application Fee, Paperwork, 
Design, & Initial Signature 
Submission
• Building permit included
• If applicable:

• Demonstrate site control

Preliminary Analysis
• Simplified grid impact & 

hosting capacity screens
• If screens are failed:

• Additional study estimates

Potential Full Study
• If grid upgrades assigned:

• Grid construction negotiated, 
scheduled, & cost estimated

• Additional deposits collected

Approval to Build Achieved
If Applicable: 
• Full construction and study 

fees paid
• Grid upgrade construction

INSTALLATION

Final As-Built Design, 
Building Inspection Proof 

Submitted

Potential Utility Tests
• If applicable;

• Witness/verification test 
(often virtual)

• Additional SCADA testing

Permission to Operate 
Letter Achieved

ENERGIZATION
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Flow chart adapted from: 
CUNY, 2025 

and PNNL, 2025

IX processes 
were built for 
generators & 
BESS have few 
custom pathways 
available, if any.

https://nysolarmap.com/media/2307/ess-permitting-guide_2025-update_final_040325.pdf
https://www.energy.gov/sites/default/files/2025-01/i2X%20DER%20Interconnection%20Roadmap.pdf


User Load

BESS System Sizing

Fees and studies are typically triggered by “capacity” measurements. 
Flow devices like generators and inverters move energy, but do not store it. 
Batteries have an extra sizing dimension that can cause confusion.
• Generators - rated in MW (peak power output)
• Inverter - rated in MW or kVA (power conversion capacity)
• Battery - rated in both MW (power) and MWh (energy storage)

BESS system size analogy:
• Energy Storage (MWh) = Volume of water in a bucket 
• Power (MW) = Rate of water flow from dispenser
• Duration (hours) = Amount of time to empty

Duration (hours) x Power (MW) = Energy Storage (MWh)

Interconnection typically looks at nameplate “capacity”, but BESS is dynamic
• Nameplate Rating Capacity – Max rated power output (kW)
• Export Capacity – Actual power flow controlled by an inverter (kW)

Power best translates BESS’ real-world electricity exchange rates, 
but may not fully capture user intent.
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Interconnection Pathways

System size (in MW) is the primary concern for a utility 
interconnection and is used to classify applications upfront:
• Simplified Track: No study is required, but limited screens for 

issues like grid capacity may occur. These resources may 
connect to a single- or three-phase service. 
 Maximum system size: 25 to 50kW

• Fast Track: Additional screens. Eligibility is determined based 
on the generator type, generator size, line voltage, and 
location of the point-of-interconnection. 
 Maximum system size: 50kW to 5 MW

• Standard Study Track: For projects that exceed the fast-
track threshold or fail the fast-track technical screens. These 
projects require additional, often customized studies and are 
likely to trigger grid upgrades.
 Typical maximum capacity: 5 MW to 10 MW, with 

exceptions and custom pathways for larger capacities. 
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Adapted from: PNNL, 2025

https://www.energy.gov/eere/i2x/doe-distributed-energy-resource-interconnection-roadmap


Power Control 
Settings
Two potential settings 
can achieve a lot; 
• Non-export

 Backup
 Self-supply

• Limited export
 Power Control
 Voltage Management
 Frequency Response 

and Regulation
 Blackstart
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Source: PNNL, 2023

https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-34483.pdf


Common Grid Services
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Source: PNNL, 2023

https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-34483.pdf


Storage Interconnection Barriers
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The 2022 BATRIES Report by the Interstate Renewable 
Energy Council (IREC) found the following barriers to 
interconnection:
1. Storage is not included or unclear in many interconnection rules
2. Interconnection rules do not mention acceptable methods for 
controlling the export 
3. Non- and limited-export systems are assessed using unrealistic 
assumptions, leading to overestimated grid impacts
4. Interconnection rules lack uniform specification for export control 
equipment response times and the impacts of inadvertent export 
5. Interconnection processes do not provide sufficient information on 
the state of the grid, its hosting capacity constraints, and locations 
available to interconnect
6. Interconnection processes cannot make system design changes 
(other than downsizing) to address grid impacts and avoid upgrades
7. States have not updated their interconnection procedures and 
technical requirements with the most recent standards
8. Interconnection processes lack rules for evaluating operating 
schedules

Source: IREC, 2022

https://irecusa.org/programs/batries-storage-interconnection/
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Conventional vs Flexible Interconnection

From the image source: EPRI, 2020b: “Under conventional interconnection approaches (left) the proposed system was downsized in order to comply with the site’s identified hosting capacity threshold 
(black dashed line). Whereas, under a flexible interconnection approach (right) the proposed system was built larger and allowed to operate so long as its real power (blue line) is managed by power 
control systems within a UL 1741 certified inverter to stay below the site’s hosting capacity threshold at all times.”

Conventional Interconnection (CI) is for free-
flowing solar systems whose real power export 

capacity cannot exceed the lowest range of a grid 
site’s hosting capacity (left).

Flexible Interconnection (FI) is for solar systems that 
include inverters certified under UL 1741 as ‘utility 

interactive products with grid support functionality’ that 
use power control systems to operate safely below the 

full range of a site’s grid hosting capacity.

Difference 
in DER 
system 

size

https://www.epri.com/research/products/000000003002019635


Thank you
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