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A contractual agreement between the utility 

and the system owner that defines a mutually 

agreeable set of time-based technical 

operating requirements (an “Operating 

Envelope”) for a PV and storage system that 

limits risk to neighboring customers and the 

utility’s infrastructure and provides certainty to 

both the utility and PV system owner. 
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Operating Envelope Agreement
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Conditions that can Trigger Grid Violations
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Conditions that can Trigger Grid Violations
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One Way to Remedy Grid Violations
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Overview of the Analysis
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IEEE Feeder Model Used in the Analysis
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Output Metrics from Time-Series Analysis
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Power-Flow Modeling Scenarios
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Derived Operating Envelope (max allowable kW export)
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Variations of Operating Envelope Agreement
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Terms and Conditions
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Performance Validation

• How will performance be verified?

• Why, how, and when are systems treated 

differently?

• Must positively demonstrate compliance

• What are current and anticipated standards 

for inverters?

• If backstop compliance is needed, which 

technology is appropriate?

• What level of monitoring is appropriate?
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Term and Changes

• Similar to ISA, OEA term is lifetime of system

• Changes may necessitate a restudy 

• The utility can require a change if:

• System size or components change

• Repeat non-compliance 

• The utility can request a change if:

• Mutual benefit and system owner agrees 
(default to original OEA otherwise)

• The system owner can request a change if:

• Changes in market conditions 

• Considering changes to the system

• Changes in technology or resources
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Non-Compliance

• Non-compliance

• Discovered via investigation of a grid 

violation or through performance 

validation

• Mis-operation

• Inadvertent export

• Enforcement through disconnection 

• Immediate or planned, coupled with 

financial penalty for gross violations

• How will liability for damages will be assessed 
and compensated?

• How will dispute resolution be handled?
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Changes in Ownership

• What are expectations and process for a 

change in system ownership?

• Examples of information that may be 

maintained:

• Administrative contact information

• Information required for tax purposes

• Operations contact in case of 

emergency

• Affirmation that the new system owner 

understands and agrees to the OEA, etc.

• May include clause describing penalties for 

lapsed information
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Economic Analysis Methodology

Option (1) Downsized PV System

Option (2) 3.3 MW PV with infrastructure 

upgrade costs

Option (3) 3.3 MW PV with curtailment to adhere 

to Operating Envelope

Option (4) 3.3 MW PV using battery and 

curtailment to adhere to Operating Envelope
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Assumptions
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Example Output
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Upfront Costs
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Annual Revenue
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Curtailment of PV Generation by Storage Size
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Breakeven Storage Costs
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Revenues Under Sensitivity Cases
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Adopting this Concept

• Could future discussions about your 

interconnection tariff include these concepts?

• How might an existing interconnection service 

agreement be modified?

• Specify process for everyone:

• Developer design

• System impact study outputs

• Final operating envelope technical 

parameters

• Negotiate terms and conditions
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Next Steps

• Are you considering implementing an 

operating envelope agreement?

• Please let us know!!

• SEIN@NREL.gov
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Upcoming Webinars 
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An Introduction to the Solar Power in Your Community Guidebook
Thursday, April 14, 1-2pm ET 

Read more and register at www.cesa.org/webinars
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