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[bookmark: _Toc1445775392]Introduction	Comment by Nikhil Balakumar: Maybe add Prologue describing IIRG and that this includes consensus/non-consensus disclaimers	Comment by Nikhil Balakumar: Add disclaimer that this can be iterative and will updated annually	Comment by M Porcaro: Added a brief sentence  to address this.  
This document has been developed as a general reference guide to describe common concepts, principles, and considerations associated with flexible interconnections. It is maintained through the IIRG and will undergo an annual cycle for review and proposal of updates.  It is intended to highlight areas of shared understanding and provide high level technical context. Utility standards are expected to reflect the common understandings described herein; however, utility specific standards retain final authority. With respect to tariffs, this document is intended to identify flexible connection opportunities that operate within, and do not conflict with, the existing tariff framework. In all cases, the written tariff governs and supersedes this document.	Comment by Kate Tohme: I like this idea.  Let's define this cycle further	Comment by Nikhil Balakumar: If this is the case, then we may want to establish 2 deliverables 1) Guidelines document and 2) Implementation plan	Comment by M Porcaro: Agree.  Separate document for implementation plan

Flexible interconnection includes any control approach that manages customer owned distributed energy resources (DERs) to operate below full nameplate capacity in order to enable interconnection within distribution system limits. This may include actively managed sites responding to real time operational signals, as well as sites operating under predefined schedules or fixed setpoints that limit import and/or export to remain below system thresholds. All such approaches—whether dynamic or scheduled—are considered flexible connections when used to avoid or defer system upgrades and/or allow DER capacity to interconnect more quickly and/or cost effectively than under a traditional firm interconnection.	Comment by Modlish, Chris (AGO): “or” to capture bridge to wires connection where upgrades are not avoided or deferred

In developing and applying flexibility programs, the following guiding principles apply:
· Flexibility will be primarily intended for limited to inverter based resources[footnoteRef:1].	Comment by Kate Tohme: confirming this includes ESS?	Comment by Nikhil Balakumar: Add footnote stating EV/loads side will be addressed in subsequent phases [1:  Non inverter based resources such as load or electric vehicles will be addressed in future iterations of this document, or through separate processes] 

· Program design is informed by industry experience, research, peer utility experience, and supporting studies.
· Providing a transparent and comprehensible program that can be effectively communicated to developers, financiers, and system owners.
· Enabling DER to participate across a wide range of markets and spanning both the distribution and transmission system.
· Establishing contractual arrangements that offer protection to stakeholders through estimated curtailment targets and providing protection against flexibility increases to curtailment.	Comment by Kate Tohme: Needs further discussion



[bookmark: _Toc1496982627]Definition & Acronyms	Comment by Flex Guideline Note: Acronyms and definitions in this section are a generic listing.  Prior to document finalization, all items listed in this section must be reviewed.  Any definitions or acronyms not used must be deleted.  Wherever possible referring to definitions already established in the DG tariff or elsewhere is preferred. 
	Acronym
	Definition
	
	Acronym
	Definition

	ACEEE
	American Council for an Energy‑Efficient Economy
	
	FTM
	Front-of‑-the‑-‑Meter

	ACP
	Alternative Compliance Payment
	
	GHG
	Greenhouse Gas

	ADMS
	Advanced Distribution Management Systems
	
	GWh
	Gigawatt‑hour

	AESC
	Avoided Energy Supply Components
	
	ICE
	Interruption Cost Estimate

	AGO
	Attorney General’s Office
	
	ISO‑NE
	Independent System Operator – New England

	BCA
	Benefit-Cost‑ Analysis
	
	LBNL
	Lawrence Berkeley National Laboratory

	BTM
	Behind-the‑-‑Meter
	
	LEAP
	Local Energy Action Program

	CAIDI
	Customer Average Interruption Duration Index
	
	LMI
	Low or Moderate Income

	COBRA
	Co‑Benefits Risk Assessment
	
	MW
	Megawatt

	CPEC
	Clean Peak Energy Credits
	
	MWh
	Megawatt-‑hour

	CPS
	Clean Peak (Energy) Standard
	
	NEM
	Net Energy Metering

	CS
	Connected Solutions
	
	NOx
	Nitrogen Oxides

	DER
	Distributed Energy Resource
	
	NPV
	Net Present Value

	DERMS
	Distributed Energy Resource Management Systems
	
	NREL
	National Renewable Energy Laboratory

	DOE
	Department of Energy
	
	NWA
	Non-Wires‑ Alternative

	DOER
	Department of Energy Resources
	
	PIMs
	Performance Incentive Mechanisms

	DPU
	Department of Public Utilities
	
	RMI
	Rocky Mountain Institute

	EDC
	Electric Distribution Company
	
	SAIDI
	System Average Interruption Duration Index

	EJ
	Environmental Justice
	
	SAIFI
	System Average Interruption Frequency Index

	EJC
	Environmental Justice Community
	
	SMART
	Solar Massachusetts Renewable Target

	EPA
	Environmental Protection Agency
	
	SOx
	Sulfur Oxides

	ESMP
	Electric Sector Modernization Plan
	
	V2G
	Vehicle-to‑-‑Grid

	EV
	Electric Vehicle
	
	WACC
	Weighted Average Cost of Capital

	FERC
	Federal Energy Regulatory Commission
	
	
	



ACEEE (American Council for an Energy Efficient Economy)
A nonprofit organization that conducts research and advocacy to promote energy efficiency policies and practices.
ACP (Alternative Compliance Payment)
A fee paid by an obligated entity when it does not meet a required energy or environmental compliance obligation.
ADMS (Advanced Distribution Management System)
A software platform used by electric utilities to monitor, control, and optimize distribution system operations.
AESC (Avoided Energy Supply Components)
The generation, transmission, and infrastructure costs avoided as a result of reduced energy demand or increased efficiency.
AGO (Attorney General’s Office)
The state legal authority responsible for enforcing laws, protecting consumers, and representing the public interest.
BCA (Benefit-Cost‑ Analysis)
A systematic evaluation comparing the economic benefits and costs of a project, program, or policy.
BTM (Behind-the‑-‑Meter)
Distributed energy resources co-located with proportionately sized local load, on the customer side of the electric meter.	Comment by M Porcaro: For discussion, I feel it is important to be clear on the bounds of what qualifies for BTM.  
For example, a 4MW solar field located behind the same meter as a small shed or EV charger is not the intent of BTM.  
CAIDI (Customer Average Interruption Duration Index)
A reliability metric representing the average duration of power outages experienced by customers.
COBRA (Co‑Benefits Risk Assessment)
An analytical framework used to evaluate social, environmental, or health co‑benefits alongside primary project outcomes.
CPEC (Clean Peak Energy Credits)
Tradable credits that incentivize the delivery or use of clean energy during peak demand periods.
CPS (Clean Peak Energy Standard)
A regulatory requirement that a portion of electricity consumed during peak periods come from clean energy resources.
CS (ConnectedSolutions)
A demand response program that compensates customers for reducing or shifting electric load during system peak events.
DER (Distributed Energy Resource)
An ‑ energy resource, such as generation, storage, or controllable load, interconnected to the distribution system.
DERMS (Distributed Energy Resource Management System)
A dynamic control system operated by the EDC that issues signals to Distributed Energy Resources to operate within permissible import and/or export limits, or to perform other functions, in order to support or alleviate electric power system conditions.	Comment by courtney.feeleykarp: Add definition for DLS?
DOE (Department of Energy)
The federal agency responsible for national energy policy, research, and nuclear safety.
DOER (Department of Energy Resources)
The Massachusetts state agency responsible for energy planning, policy development, and program oversight.
DPU (Department of Public Utilities)
The Massachusetts regulatory authority overseeing electric, gas, water, and telecommunications utilities.
EDC (Electric Distribution Company)
An entity responsible for the delivery of electricity to customers through the distribution system.
EJ (Environmental Justice)
The principle that all communities should receive fair treatment and meaningful involvement in environmental decision-making‑.
EJC (Environmental Justice Community)
A community that experiences disproportionate environmental, health, or economic burdens.
Electric Power System (EPS)
As defined in the DG Interconnection Tariff, MDPU 1599.
Energy
Electrical energy measured in watt‑hours (Wh).
Energy Storage System (ESS)
As defined in the DG Interconnection Tariff and as further proposed in the Energy Storage Operational Tariff, a commercially available technology capable of absorbing electricity, storing it for a period of time, and subsequently dispatching electricity.
ESS Planning Capacity
As proposed in the Energy Storage Operational Tariff, the capacity reserved by the Company for a specific Energy Storage System at defined times for both charging and discharging.
EV (Electric Vehicle)
A vehicle powered fully or partially by electricity rather than an internal combustion engine.
Export
The supply of electrical energy to the Electric Power System from a Facility, measured at the Point of Common Coupling.
Export Capacity
As proposed in redline recommendations within DPU 25-48, the maximum alternating current (AC) nameplate rating of a Facility, unless limited by an approved export‑-limiting‑ method, in which case Export Capacity is the limited amount measured at the Point of Common Coupling, excluding inadvertent export.
FERC (Federal Energy Regulatory Commission)
The federal agency regulating interstate transmission of electricity, natural gas, and oil.
FTM (Front-of‑-the‑Meter)
Distributed energy resources interconnected directly to the electric grid on the utility side of the meter.
GHG (Greenhouse Gas)
A gas that traps heat in the atmosphere and contributes to climate change, such as carbon dioxide or methane.
GWh (Gigawatt-hour‑)
A unit of electrical energy equal to one billion watt‑hours.	Comment by courtney.feeleykarp: add definition of Grid Services
ICE (Interruption Cost Estimate)
A measure of the economic impact of electric service interruptions on customers.
Import
The consumption of electrical energy supplied from the Electric Power System by a Facility, measured at the Point of Common Coupling.
Import Capacity
As proposed in redline recommendations within DPU 25‑48, the maximum alternating current (AC) nameplate rating of a Facility, unless limited by an approved import‑limiting method, in which case Import Capacity is the limited amount measured at the Point of Common Coupling.
Interconnection (IX)
The process by which a Facility is electrically connected to the Electric Power System in accordance with the applicable tariff.
Inverter-‑Based Resource
A resource whose design includes a UL 1741-listed inverter, including Solar Photovoltaic Systems and Energy Storage S‑ystems.
ISO-‑NE (Independent System Operator – New England)
The entity responsible for operating the regional electric grid and wholesale electricity markets in New England.
LBNL (Lawrence Berkeley National Laboratory)
A U.S. Department of Energy national laboratory focused on scientific research related to energy and the environment.
LEAP (Local Energy Action Program)
A program supporting municipalities in developing and implementing clean energy and climate initiatives.
LMI (Low or Moderate Income)
A designation for households with incomes below defined thresholds, often used for program eligibility.
MW (Megawatt)
A unit of electrical power equal to one million watts.
MWh (Megawatt-hour‑)
A unit of electrical energy equal to one megawatt of power supplied for one hour.
NEM (Net Energy Metering)
A billing mechanism that credits customers for excess electricity exported to the grid.
Non-Inverter-Based Resource
A resource capable of supplying energy that does not include a UL 1741-li‑sted inverter in its design.
NOx (Nitrogen Oxides)
Air pollutants produced by combustion processes that contribute to smog and respiratory issues.
NPV (Net Present Value)
A financial metric representing the present value of future cash flows discounted to today’s dollars.
NREL (National Renewable Energy Laboratory)
A U.S. Department of Energy laboratory focused on renewable energy and energy efficiency research.
NWA (Non-Wires‑ Alternative)
A solution that uses distributed resources or operational strategies in place of traditional grid infrastructure upgrades.
Operating Agreement
As proposed in the Energy Storage Operational Tariff, the portion of the Special Operating Requirements attached to the Interconnection Service Agreement that identifies allocated ESS Planning Capacity and any applicable Dispatch Limiting Schedule.
PIMs (Performance Incentive Mechanisms)
Regulatory mechanisms that provide incentives to utilities for achieving specified performance outcomes.
Point of Common Coupling (PCC)
As defined in the DG Interconnection Tariff, MDPU 15-99.
Power
Electrical power measured in watts.
SAIDI (System Average Interruption Duration Index)
A reliability metric representing the average total duration of interruptions experienced by customers over a defined period.
SAIFI (System Average Interruption Frequency Index)
A reliability metric representing the average number of interruptions experienced by customers.
SMART (Solar Massachusetts Renewable Target)
A Massachusetts incentive program supporting the development of solar photovoltaic projects.
Solar or Photovoltaic (PV) System
A system that converts sunlight directly into electricity using photovoltaic cells.
SOx (Sulfur Oxides)
Air pollutants formed from sulfur-containing‑ fuels that contribute to acid rain.
Special Operating Requirements
As proposed in the Energy Storage Operational Tariff, the operating conditions attached to an Interconnection Service Agreement governing non‑standard or flexible operation.
V2G (Vehicle-to-Grid)
Technology enabling electric vehicles to export electricity back to the grid.
WACC (Weighted Average Cost of Capital)
A financial metric representing a company’s average cost of debt and equity financing.



[bookmark: _Toc571991464]Flexible Interconnection Offerings 	Comment by Nikhil Balakumar: Add nuance that this document while covering all flex ix options will primarily discuss operationalizing dynamic flex IX	Comment by M Porcaro: In sections 3.1 through 3.4 we talk about schedules and dynamic flex.  Does the document speak for itself?  As options increase it would be captured in future iterations of the document with additional sections added
This section describes the various flexible interconnection offerings available under a Flexible Interconnection (Flex IX) framework. These offerings represent a range of approaches that enable DERs to interconnect safely and efficiently by operating within defined distribution system limits.
At a foundational level, all flexible interconnection offerings are designed to do no harm to the electric grid—ensuring that customer facilities operate in a manner that does not conflict with, exceed, or degrade system thermal, voltage, or protection constraints. By managing DER output below full nameplate capacity when necessary, flexible connections can enable interconnection where traditional firm interconnection may not be immediately feasible.
Flexible offerings generally fall into two broad categories: active and passive management. Actively managed connections receive real-time grid feedback and are subject to dynamic operating limits, requiring customer facilities to respond in real time to signals from the Company. These approaches enable close alignment between DER operation and prevailing system conditions. In contrast, passive or scheduled connections operate under predefined operating profiles, such as seasonal or time-based curtailment schedules, without continuous real-time, grid-aware feedback.	Comment by Nikhil Balakumar: Should say "near real-time or real-time" to account for day-ahead limits?
The dynamic nature of actively managed offerings also creates core competencies a pathway for future grid service capabilities. Flexibility is generally intended to enable DERs to operate in a way that increases overall utilization of the distribution system. The core methodology relies on real-time monitoring and communication with DERs, which can be applied to other scenarios where facilities may help support the distribution network or participate in grid services programs to reduce congestion. 
In these configurations, utilities may monitor real-time grid conditions and actively dispatch DERs to help mitigate system constraints, support reliability, or provide other grid services. While the primary objective remains safe interconnection, these offerings can also support broader system benefits as grid needs evolve.
The specific characteristics, requirements, and use cases for each flexible interconnection offering are described in greater detail in the subsections that follow.
	Section and Offering Title
	Summary Overview
	Controls & communications 
	Contractual considerations

	3.1 Actively Managed Connections
	Dynamic, real-time operating limits signaled by the Company to keep DER within system constraints.
	Local equipment for real-time signals & telemetry/monitoring; automated response and fail-safe behavior.
	Separate Flex Operating Agreement contractually linked to ISA .

	3.2 Scheduled Connections (i.e. Dispatch Limiting Schedule)
	Predefined time-based import/export limits without real-time grid feedback.
	Local schedule-based controls; limited comms (monitoring/verification & trip as safeguard).
	DLS embedded in ISA Special Operating Requirements (no separate agreement).

	3.3 Export or Import Limitation Schemes 	Comment by Nikhil Balakumar: Maybe we should get rid of derating and focus on  on a firm ramp up (eg: Build 5 MW today, export 2 MW today and export full 5 MW once upgrade is complete)	Comment by Brian Lydic: Don’t get rid of export/import limits – they may be used regardless of new capacity opening up (ex, Solar+ESS site that only needs 3MW export but has 3MW solar and 3MW ESS inverter nameplate (6MW total) – they don’t need their capacity increased to 6MW).
	 Reduce facility import/export to avoid upgrades; proceed as standard interconnection at reduced MW.
	Fixed limits; no ongoing dispatch signals beyond standard interconnection monitoring/protection.
	Standard DG process at reduced MW; subject to Significant vs. Moderate Change rules.

	
	
	
	

	3.4 Flexibility as a Bridge
	Temporary flexible operation while required system upgrades are built, then transition to firm (or revised) service.
	Controls driven by means of interim flex (i.e. active or scheduled flex)
	Interim flex construct until upgrades complete; then transition to permanent ISA terms.




[bookmark: _Toc1096509325]Actively Managed Connections 
[bookmark: _Toc1494425835]Offering Overview – what it is and why it exists
Actively Managed Connections are a Flexible Interconnection offering in which customer DER are operated within dynamic, real-timetime-varying permissible limits communicated by the Company based on prevailing system conditions and available operating information to ensure the facility remains within distribution system constraints. The purpose of this offering is to enable interconnection that may not be feasible or may be prohibitively expensive or too long of a construction time line under a traditional firm approach—by managing DER operation below full nameplate capacity when needed—while maintaining the foundational do-no-harm requirement (i.e., the DER does not conflict with or exceed thermal, voltage, or protection limits). 	Comment by Kate Tohme: Purpose is also to ensure full and efficient use of infrastructure.  Important to capture both purposes.
This offering is enabled by the concept of dynamic control of DER to enable more customer connections within existing dynamic hosting capacity limitsdistribution system capability, meaning recognizing that the amount of DER MW that can be injected (or absorbed) varies over time based on system conditionsand can be increased by actively managing DER in real time to mitigate adverse system impacts.  Although theWhile static hosting capacity values reflect conservative planning assumptionsbased on system limits does not change, flexible connections can may enable more DER to connectincremental interconnection capacity by leveraging the full dynamic hosting capacity of the systemtime-varying operating margins usingthrough real-timeactive management dynamic control.  Dynamic operation does not change underlying system limits and does not guarantee availability of capacity at any given time.
In the Flex IX framework, actively managed offerings are designed to support both:
· Flexible Connection use cases, where the Company communicates boundary signals (permissible operating limits) intended to keep the site within system thresholds. A practical example is when the load profile of a circuit approaches its limits due to a solar facility’s interaction with existing EPS conditions, requiring a flexible solar site to lower its output as the circuit nears itsapproaches a thermal limit due to excess electricity productionconstraint; and
· Potential future Grid Services pathways, where the Company may, subject to separate regulatory approval and program structures, use communicate boundary and/or directional operating preferences dispatch signals to requestthat align DER operation thatwith mitigates system issues or provides a grid benefitneeds (when paired with an appropriate program structure). A practical example occurs when a circuit experiences a load constraint or operates under abnormal conditions, making it advantageous for an energy storage system to discharge and decrease the load on the circuit.	Comment by Sean Burke: Something about compensation here?	Comment by M Porcaro: For this section, my suggestion would be to keep it to the description of the offering itself.  We mention affordability in the intro section, so maybe we want to add Section 8 here to talk about Affordability specifically.  
In there we could discuss:
Flexible offerings can avoid up front costs
Potential for Grid Services incentives
Pros and cons for potential impacts to all ratepayers  
Developers generally seeing the outlined approach as financeable with their investors	Comment by Duplessis, Jill C: I think that we should delete this last sentence/example. The language blurs the line between interconnection safety (the goal) and economic dispatch (heavily regulated and puts us at risk of being deemed market participants, which isn't what we are going for).	Comment by Kate Tohme: I support Mike's suggestion.  I think it's important to add a section of affordability here.

[bookmark: _Toc1996600143]Operating Model  - how it functions in practice (active vs passive, etc.)
Under an actively managed offering, the facility is expected to respond to Company operating inputs within defined performance parameters established in the applicable operating agreement. Operating inputs are intended to reflect system conditions at an operationally appropriate cadence and are not guaranteed to be continuous, instantaneous, or error-free. As an illustrative example, operating updates may occur on the order of seconds to minutes, depending on the constraint being managed and the capabilities of the communications pathwayon a near real-time basis (as an example real-time may be in seconds to 10s of seconds). The facility may be required to curtail export, limit import, or adjust charging/discharging behavior (for storage) to remain within the permissible operating range established by the Company. The Company does not assume responsibility for optimizing customer operations or ensuring facility availability.	Comment by Sean Burke: Wouldn't this be covered under curtailing export or limiting import?	Comment by M Porcaro: I believe this was intended to capture the concept of shifting battery charge or discharge to different times of the day.  Highlighting that although there may be a curtailment of export, that energy is not lost for a battery, it could be exported at a different time (or more electrically preferred) time of the day. 
Actively managed offerings may be configured with different operating “envelopes,” depending on the facility type and interconnection need:
· Dual operational envelope (import and export limits) is particularly relevant for ESS and other resources capable of both importing and exportinbidirectionalg power flow. 
· Single operational envelope (export only or import only limits) may apply where only one direction of flow drives the applicable system constraint or is being actively managed. 
In all cases, the operating model is intended to keep the DER within defined system constraints while enabling interconnection (a) without (or with reduced) traditional upgrades or (b) while waiting for upgrades to be completed. Where used, operational limits may be paired with program structures that reference energy outcomes (e.g., MWh targets) or other attributes, recognizing the distinction between enabling power capacity (MW) versus enabling energy delivery (MWh) through flexible operation.	Comment by Duplessis, Jill C: But these should remain subordinate to real-time system reliability needs.

[bookmark: _Toc209249309]Control & Communications (how the grid and DER interact)
Actively managed connections require an operational control and communications pathway between the Company and the DER facility sufficient to (1) communicate permissible operating limits based on real time grid conditionsavailable system information and (2) verify DER response through monitoring/ or telemetry. Communications performance, data latency, and availability may vary and are not guaranteed.
From an operations perspective, actively managed sites are expected to be observable and controllable through Company operating tools through platforms such as EMS / ADMS/ Grid DERMS or Edge DERMS, including confirmation of telemetry, alarms, and control status. 
Curtailment may occur through automated logic and/or operator-initiated actions, with operators verifying DER response verified throughvia available telemetry and documenting manual actions, when needed, documented. Loss of communications or unexpected site behavior will trigger predefined fail‑safe actions. These actions may include automatic curtailment through locally programmed control logic that reduces the facility to a predefined safe operating level (potentially a very low MW output), or, where necessary to maintain system reliability, disconnection of the facility from the system. 
For sites where a utility-owned point- of- common- coupling recloser is present, the local utility gateway can trip the site if it does not comply. This capability is crucial to creating a fail-safe system and enables the utility to maintain reliability. Such action is taken only as a last resort, when the site does not respond to direct or local communications from the gateway. The setup also allows the company to employ a cost-effective communication method that tolerates communication loss, enabling local equipment to activate fail-safe settings if communication is disrupted.	Comment by Brian Lydic: This seems overstated as “crucial” for a piece of equipment that may or may not be there, and where alternative techniques (e.g., certified failsafety) could potentially offer similar levels of reliability.
Reliable and accurate site response is critical to enable dynamic site management. The Company must be able to rely on customer facilities to fully and consistently comply with all operating signals, as these signals are directly tied to maintaining real-time grid safety and system reliability.
Each EDC will publish their its own respective technical requirements for control and communication for customers to participate inapplicable to flexible interconnection participation.

[bookmark: _Toc1234479227]Applicability and Use cases (who this works for and/or targets)
Actively managed connections are intended for projects at whichwhere dynamic, real-timetime-varying operational control can be used to maintain compliance with distribution system limits while enabling interconnection. These offerings are most effective in situations where system conditions constraints vary over timeare intermittent or condition-dependent, and where static operating limits would be overly restrictive.
Common use cases include:
· Individual projects facing identified distribution constraints (e.g. thermal, or protection) that would otherwise drive require significant upgrades, where real-time curtailment can keep operation within safe thresholds. 
· Broader configurations where dynamic operation provides meaningful capacity enablement at locations across the EPS for multiple projects relative to static alternatives (i.e., leveraging time-varying hosting capacity rather than a single conservative limit). 	Comment by Sean Burke: How is this different from the above bullet? Is this meant to mean default flex, as opposed to flex only when there's an identified constraint?	Comment by M Porcaro: I believe the first bullet is more about the developer’s single site, and the second is more about overall EPS capacity enablement.  

Meaning:
1st bullet - talking about just the one customer able to get online and avoid the $xx million in upgrades.  But not considering how that may benefit or limit the overall area EPS.

2nd bullet - Flexed site(s) whether default or elective, would have that “flex space” available for the EPS for future planning of new load or DG.  That is the “meaningful capacity enablement” in my opinion, potential benefits for all.	Comment by Nikhil Balakumar: I tweaked the language on both to better reflect this
· Storage and hybrid resources where a dual operational envelope (import and export) can be used to manage constraint risk while enabling interconnection and system utilization. 
· In general, the opportunity to mitigate voltage impacts through flexibileity operation ismay be limited. Flex IX for dynamic voltage control through reactive power adjustment is technically complex, and industry research has generally found that the level of reactive power (and resulting reduction in real‑power output) needed at individual customer sites is typically uneconomic.  Therefore, Flex IX offerings will not explicitly focus to address voltage constraints be focused to address thermal constraints only. However, the EDCs may deploy other voltage management solutions where appropriate to accommodate increased DER penetration via Flex IX. 	Comment by Brian Lydic: Curious what research this is referring to. Most volt-var schemes don’t require particularly high amounts of vars or much reduction in energy production. The paragraph seems to be referring more to avoiding capacity restrictions for voltage constraints, rather than deploying reactive power.	Comment by Nikhil Balakumar: Let me know if this works. Definitely expecting more voltage issues but this could be paired with other utility side VO schemes
Actively managed connections can may also serve asprovide a technical foundation for future offerings, subject to separate regulatory review, where DER dispatch supports broader system objectives (grid services), recognizing that the primary objective in this document is safe interconnection under distribution constraints.
[bookmark: _Toc1106767373]Contractual Considerations (how this fits in the DG process, commitments, targets, etc.)	Comment by Brian Lydic: Could use a discussion on when/how the dynamic flex is offered in the process, and how the customer accepts. Ideally this would be spelled out in the IX tariff, at least eventually.	Comment by Kate Tohme: Agreed i think the process for selecting flex and the curtailment study must be incorporated into the intx tariff.  Still to be discussed how the flex operating agreement interacts with the tariff and whether it require DPU review
Actively managed connections are implemented through an Flexible Operating Agreement construct in under which the facility is mandated to dynamically receive Company inputs for permissible import and/or export limits and to curtail as required to remain within the permissible operating range.
From a contractual perspective, the fFlexible oOperating aAgreement is intended to supplement, not modify, the tariff-defined Interconnection Service Agreement (ISA). The ISA remains the governing interconnection agreement and does not require revision; it simply references that the facility is interconnected under a dynamic operating construct. The separate Flex Operating Agreement governs the specific additional requirements associated with dynamic operation, including control, communications, and curtailment obligations, and explicitly references the associated ISA so that the two agreements are contractually linked and jointly enforceable.	Comment by Nikhil Balakumar: Subject to EDCs agreeing on similar structure and all parties on no tariff revisions - TBD	Comment by courtney.feeleykarp: the FI operating agreement should be an attachment to the ISA
Queue position and tariff fairness principles are preserved under this approach. Electing a flexible interconnection does not change or advance a project’s queue position. Rather, a customer may be able to interconnect sooner because flexible operation can reduce or eliminate defer the need for traditional systemcertain upgrades identified through study. Such outcomes do not create rights to firm capacity. Under the tariff, all projects are evaluated to determine what is required to safely interconnect. In a flexible configuration, dynamic controls serve as the mechanism by which the facility operates safely within system limits, effectively replacing physical system modifications with operational and controls-based requirements. This approach is consistent with both the spirit and intent of the tariff, while enabling timely and safe interconnection.
Per Section X, each EDC will develop and publish a template flexible interconnection operating agreement as part of their its implementation plan. 
[bookmark: _Toc636416177]Benefits & Tradeoffs (why someone would choose this)
Benefits. Actively managed connections can:
· Enable interconnection while adhering to the foundational do-no-harm requirement by keeping DER operation within system thermal, voltage, and protection constraints. 	Comment by Brian Lydic: Maybe to some extent (?) but protection concerns are not generally going to be covered by active power delivery control
· Leverage dynamic hosting capacity to unlock greater feasible MW injection/absorption than static limits would allow, by managing DER operation in response to system conditionsreal time to mitigate adverse system impacts. 
· Provide an extensible technical foundation for future grid service capabilities in which the Company monitors real-time conditions and actively signals DER to help mitigate grid issues. 
Tradeoffs. Actively managed connections require:
· Greater operational and integration complexity than passive/scheduled approaches due to the need for real-time signaling, telemetry, and operational oversight. 
· Customer acceptance of curtailment risk and mandatory compliance with permissible operating limits communicated by the Company. 
· Dependable site managementcontrols and communications, plant control to allow communications/monitoring to support real-time response and exception handling (e.g., communication loss or nonresponse)with the understanding that loss of communications or non-compliance may result in conservative default operation or disconnection. 
CThe customers acknowledges that there may be times periods when the system is unavailable. Although not guaranteed, it is typical for restrictions to depend on grid conditions (e.g., sites may be limited in exporting or generating during periods of excess grid generation and restricted in importing or charging when the system is heavily loaded).
[bookmark: _Toc505412357]Scheduled (i.e. Timed) Connections
[bookmark: _Toc380798905]Offering Overview – what it is and why it exists
Scheduled connections are a Flexible Interconnection offering in which customer facilities operate under predefined, time-based operating limits rather than real-time grid feedback. These limits are established through a Dispatch Limiting Schedule (DLS) that defines permissible import and/or export capacity by time of day, season, or other agreed-upon operating periods.
The purpose of this offering is to enable interconnection where distribution system constraints are predictable and recurring, such that safe operation can be maintained through scheduled limitations without the need for continuous, real-time control. As with all flexible interconnection offerings, scheduled connections are designed to ensure that DER operation does not exceed applicable system limits and maintains the foundational do-no-harm requirement.

[bookmark: _Toc1793880006]Operating Model  - how functions in practice (active vs passive, etc)
Under a scheduled connection, the facility operates according to a fixed curtailment schedule that is defined in advance and does not vary dynamically based on real-time grid conditions. The Dispatch Limiting Schedule specifies the maximum allowable import and/or export capacity during defined time blocks, such as by season.	Comment by Brian Lydic: could add "yearly"
The customer is responsible for configuring and operating their facility to comply with the Dispatch Limiting Schedule at all times. Unlike actively managed connections, the Company does not continuously adjust operating limits in response to real-time system conditions and does not provide operational direction outside the predefined schedule. Instead, sSystem protection is achieved through predefined operating limits established by the Electric Distribution Company based on engineering studies of historical operating conditions on the area electric power system. These safe operating limits are documented in the Dispatch Limiting Schedule and define the permissible operating range for the facility.
Scheduled connections may apply to both single(import-only or export-only) and dual operating envelopes, depending on the facility configuration and the nature of the underlying constraint.	Comment by Brian Lydic: could be a little confusine as "import only" means "non-export" and "export only" means "non-import" in 3141 parlance
[bookmark: _Toc1725918136]Control & Communications (how the grid and DER interact)
Scheduled connections rely primarily on local control logic at the customer facility to enforce compliance with the Dispatch Limiting Schedule. Real‑time dispatch signals from the Company are not required for normal operation under this offering.
While telemetry and monitoring may be required to verify compliance, the operational control model is intentionally simpler than that of actively managed connections. The Dispatch Limiting Schedule is defined as part of the interconnection documentation.  Customer-owned controls would beare responsible for implementing the schedule and commanding the facility to curtail or otherwise adjust operation as required.  Company-owned controls or protective devices would additionally be installed to as a safeguard to ensure that, if the facility operates outside the defined schedule boundaries, fail-safe actions can be taken—most commonly resulting in disconnection of the site from the electric power system.	Comment by Brian Lydic: This seems overbroad. Might apply to certain system sizes, but this isn't seen as a necessary feature especially for certified controls.
[bookmark: _Toc362385412]Applicability and Use cases (who this works for and/or targets)
Scheduled connections are best suited for situations where:	Comment by Brian Lydic: Could add "Hosting capacity varies enough such that a schedule provides significant additional capacity compared to a static limit." Some feeders just have a fairly flat profile and you may not eek out much more juice to make the schedule squeeze worth it.
· Distribution system constraints are time-dependent but predictable, such as seasonal thermal limitations or recurring peak-period constraints.
· Real-time dynamic control is not necessary to safely manage system impacts.
· A simpler operating construct is preferred, with clearly defined curtailment periods known in advance.
This offering can be particularly effective where curtailment is expected to occur during limited, well-defined periods and where customers can operationally reasonably plan facility operations around scheduled restrictions. Scheduled connections are not intended for locations where constraints are highly variable or materially influenced by real-time operating conditions.
[bookmark: _Toc1886426823]Contractual Considerations (how this fits in the DG process, commitments, targets, etc.)	Comment by Brian Lydic: Again, it'd be good to specify when/how the schedule is offered and how the customer accepts, in the tariff ideally.
Because scheduled operation relies on pre-defined, time-based limits rather than dynamic, real-time control, the use caseoperating construct is far less complex than actively managed connections and does not require a separate contract with additional terms and conditionsoperating agreement.  The Dispatch Limiting Schedule is incorporated directly into the Special Operating Requirements section of the Interconnection Service Agreement (ISA). The ISA remains the sole governing agreement, with the Dispatch Limiting Schedule establishing the specific operating constraints under which the facility is permitted to interconnect and operate.
Queue position and tariff fairness principles are preserved. Electing a scheduled connection does not change a project’s queue position. A customer may be able to interconnect sooner because scheduled operating limits can reduce or eliminate the need for traditional system upgrades. Under this construct, the means by which the facility connects safely interconnection is the application ofachieved through predefined operating limits rather than physical system modifications, consistent with the intent of the tariff.
[bookmark: _Toc984652711]Benefits & Tradeoffs (why someone would choose this)
Benefits:
· Enable interconnection without the complexity of real-time control complexityor continuous utility signaling.
· Provide operational certainty through clearly defined curtailment periods established in advance.
· Can reduce or eliminate the need for physical system upgrades where constraints are predictable and recurring.
Tradeoffs:
· Do not respond to real-time grid conditions and therefore require more conservative operating limits.
· May result in curtailment during periods when the system could otherwise accommodate additional DER outputoperation.
· Do not directly enable real-time grid services or dynamic system support capabilities.

[bookmark: _Toc750201082]Flexibility as a Bridge	Comment by Nikhil Balakumar: Recommend we move this to the end as it applies to all the flex IX approaches (if we keep import/export limitation schemes).
[bookmark: _Toc1918810184]Offering Overview – what it is and why it exists
Flexibility as a Bridge connections are may be used when a standard system upgrade is planned but may take longer to finish complete than is ideal compatible with afor the project’s desired in-service timeline schedule. This approach works best if the cost of the required system upgrade—such as adding a substation transformer or reconductoring a lengthy three-phase line—is manageable, but the construction timeline poses challenges. It This offering enables facilities, at the Company’s discretion. to interconnect to the grid and operate in a limited way manner during the upgrade processconstruction period, provided that such operation can be accommodated safely within the constraints of the existing power system. The primary purpose is to allow interim operation within clearly defined limits offering flexibility while major system improvements are underway. Bridge arrangements are temporary, conditional, and not guaranteed to be available in all cases. The key benefit is that these arrangements are mutually acceptable and provide the project with early operational capability. Facilities can may begin operating soonerprior to completion of system upgrades only, within the safe operating limits of the existing power system. Once the all required upgrades are donecomplete, the facility can switchmay transition to a firm or continued flexible interconnection with a curtailment estimate, as applicable, depending on the project's design and intended operation.	Comment by Brian Lydic: These sound more like high-cost upgrades, not necessarily manageable
[bookmark: _Toc1208059267]Operating Model  - how functions in practice (active vs passive, etc)
Under this offering, the facility initially interconnects under flexible operating limits that manage identified system constraints during the upgrade construction period. This is achieved through an actively managed or scheduled flexible connection, as described in detail elsewhere in this document.   	Comment by Brian Lydic: add "or scheduled" here
In some cases, it may be possible to incrementally increase the facility’s permissible operating limits as upgrades progress; however, this capability is situationally dependent, subject to Company discretion, and may not be available in all circumstances. In many cases, the facility is expected to remain subject to the full flexible operating limits throughout the bridge period and then to transition, in full, to firm operation only after all required system upgrades are complete and operational.
Throughout the upgrade period, the facility is required to comply with the applicable flexible operating limits, which remain in effect until the Company confirms that the required system upgrades are complete and that the project facility has met all conditions for transition to firm operations or continued flexible operationility, as applicable.
Both actively managed and scheduled connections offerings could be leveraged as flexible interconnectionmay be used as bridge connections configurations where appropriate, recognizing that the selected approach must be operationally feasible and administratively manageableas described below.	Comment by Brian Lydic: Could delete here if stated above
[bookmark: _Toc2010852454]Control & Communications (how the grid and DER interact)
Control and communications requirements under this offering are consistent with the type of flexible operation used during the bridge period. Depending on the project, this may include:
· Dynamic operating limits communicated through Company systems;
· Predefined operating schedules; or
· A combination of both, where appropriate.
Refer to the appropriate applicable offering sections in this document for further additional detail. In general, customer-owned controls are responsible for implementing the applicable operating limits and commanding the facility to adjust output accordingly. Company-owned monitoring, protection, and or local control or protection mechanisms provide an additionalmay be used as safeguards to ensure that, if the facility operates outside of approved limits during the bridge period, fail-safe actions can be taken to protect the electric power system.
As system upgrades are completed and operational limits are adjusted, control settings and operating requirements are updated accordingly to reflect the new permissible operating range.
[bookmark: _Toc1816726214]Applicability and Use cases (who this works for and/or targets)
The Flex as a Bridge offering is most appropriate where:
· A project requires distribution system upgrades to achieve a firm interconnection;
· Those upgrades are expected to take a meaningful amount of time to design and construct; and
· Existing system conditions can support limited or controlled operation prior to upgrade completion.
Common use cases include situations where a project would otherwise remain idle while awaiting construction of network upgrades, despite the ability to safely interconnect and operate at reduced capacity in the interim. This would also be appropriate for situations in which a project faces a deadline for being placed in service (e.g., Investment Tax Credit) that is likely beyond the timeline for the full upgrade to be completed. Bridge arrangements are evaluated on a case-by-case basis and are not intended to accommodate all project timelines or external commercial considerations.	Comment by Duplessis, Jill C: I think we should avoid tying this offer to developer financial deadlines for risk of being characterized as policy accommodation rather than reliability-driven.
[bookmark: _Toc38984297]Contractual Considerations (how this fits in the DG process, commitments, targets, etc)	Comment by Brian Lydic: Ideally the when/how this is offered and the customer accepts, as well as any need for additional commissioning steps, would be defined, preferably in the tariff.
Under this offering, the facility operates under a flexible interconnection arrangement until the required system upgrades are completed and placed in service. Once those upgrades are complete, the facility may transitions from the flexible operating construct to full firm (non‑flex) operation, subject to confirmation that all tariff-defined requirements have been met.
In some cases, it may be possible to incrementally increase the facility’s permissible operating limits as upgrades progress; however, this capability is situationally dependent and may not be available in all circumstances. In many cases, the facility is expected to remain subject to the full flexible operating limits throughout the bridge period and then transition only after all system upgrades are complete and operational.	Comment by Brian Lydic: space
Importantly, this offering does not alter queue position or tariff sequencing. The underlying firm interconnection remains governed by the tariff-defined interconnection process and upgrade requirements. The bridge arrangement simply allows interim operation by substituting temporary operational controls for physical system modifications until those modifications are completed.
[bookmark: _Toc1828783762]Benefits & Tradeoffs (why someone would choose this)
Benefits:
· Enables earlier, limited interconnection and operation while required system upgrades are underway.
· Reduces customer idle time and improves project economics during the construction period where interim operation is feasible.
· Maintains system safety by using operational controls as a temporary substitute measure during for physical upgrades construction.
Tradeoffs:
· Is explicitly temporary and does not eliminate or reduce the scope ofthe need for required system upgrades.
· Subjects the facility to flexible operating limits and more potentially higher curtailment during the bridge period.
· Involves additional operational and integration complexity and costs due to the need to study and implement both a flexible solution (though temporary) and an eventual firm solution.	Comment by National Grid: FAB will be more complicated and expensive since it'll require both Flex AND firm solutions implemented and operatable at different stages in the interconnection process. 
· Requires careful coordination to transition from fully flexible to normal operation to firm service once upgrades are complete.

[bookmark: _Toc114002464]Export or Import Limitation Schemes (Permanent Derating)	Comment by Sean Burke: I feel like this scenario is not really a flex offering and isn't something we should be including in a guideline.	Comment by Nikhil Balakumar: Agreed I saw that export/import for ramped connections was in the table of contents. Would recommend we switch the focus to that and then just acknowledge derating but state its not flex IX	Comment by M Porcaro: I agree, this is not really flex.  I included it because I thought there was some conversation within the group about this concept in some of our earlier meetings.  
I would be ok with removing it, but we should maintain a footnote or brief paragraph somewhere to clarify it was thought through and purposefully defined as outside of flex. 	Comment by Nikhil Balakumar: I think we should focus on export/import that it isnt permanent derating. (eg: Build 5 MW today, export 2 MW today and export full 5 MW once upgrade is complete)
In some cases, a customer may determine that permanently reducing the size of their facility is preferable to triggering distribution system upgrades. Under this construct, a project may elect, subject to Company review and approval, to permanently derate its export and/or import capability to a level that avoids the need for certain system modifications. Once this election is madeapproved, the reduced capacity becomes the project’s effective interconnection size and is treated as such for all interconnection purposes. The project then proceeds as a standard DG interconnection at the revised MW level, with no flexible operating construct required. From a process perspective, this is accomplished by revising the facility size on the interconnection application, after which the project is evaluated and interconnected consistent with the tariff‑defined requirements applicable to that capacity.
While permanent derating represents a reduction in site size, it does not necessarily result in reduced system impacts in all cases. Changes in facility size can affect distribution system modeling assumptions, including DER contributions used to determine upgrade needs, protection coordination, and voltage performance. In some circumstances, a reduction in one customer’s project size may shift upgrade cost responsibility to a subsequent customer that would not otherwise have been obligated to pay, or may cause certain costs to move to rate base, affecting all customers. Additionally, site size reductions may introduce or alter protection or voltage considerations that require further evaluation.
Acknowledging these potential impacts, permanent derating is permitted only subject to the Significant vs. Moderate Change provisions of the DG Interconnection Tariff. If the proposed derating has the potential to materially impact other customers, system upgrade cost allocation, or rate base—or if such impacts are definitively identified—the change will be deemed a Significant Change. In those cases, the customer would be required to withdraw the existing application and submit a new interconnection application at the reduced size, receiving a new queue position consistent with tariff requirements.
[bookmark: _Toc105069908]Flex IX Studies & Curtailment Strategy
[bookmark: _Toc1748779680]Actively Managed Connections
Curtailment is a core component of Actively Managedment Connections and is the primary mechanism used to ensure that distributed energy resources (DERs) operate safely within distribution system limits. By limiting import and/or export during the hours of constrained system conditions, curtailment enables certain projects to interconnect more quickly or at lower cost than would be possible under a fully firm construct, while maintaining the foundational needs of safety and reliability that are paramount for the electric power system.
There are three components to a curtailment strategy for actively managed connections:
· Curtailment Target: The maximum level of annual energy curtailment (MWh) that a customer’s DER facility is expected, but not guaranteed, to experience under normal system conditions and that is generally considered can be curtailed to be an economically feasible for participation in a flexible interconnection constructviable project.
· Curtailment Allocation Methodology: The one or more methodologies that governs how curtailment is allocated among Flex IX projects when distribution system limits are reached (i.e.,  which customer getsfacilities are curtailed and when at a given location).
· Curtailment Study: The study methodology and the associated inputs, assumptions and outputs used to estimate expected curtailment for a given customer and/or location for planning and screening purposes. Curtailment studies provide indicative estimates only and do not represent operational guarantees.
Below, we describe each component is described in further detail, along with as well as the corresponding determinations that will be applied across actively managed offerings for by the EDCs.
[bookmark: _Toc589674131]Curtailment Target

	Offering Determination & Reasoning: All the EDCs will leverage a maximum curtailmentplanning target of 5% of the annual MWh curtailment for each facility, which will be applied to the first curtailment group under the pro-rata bucketcurtailment tranche. This target is based informed byon industry precedent experience withfor other active management flexible interconnection programs in Illinois and New York, as well as validation of the curtailment target by stakeholders.



To support continued flexible operation throughout the system upgrade lifecycle, both the study methodology and real-time operational thresholds are designed to allow ongoing project operation within defined limits. In some circumstances, projects may be allowed to interconnect—where traditional firm capacity analyses would not otherwise permit—by demonstrating the ability to dynamically and promptly respond to system conditions while remaining within established distribution system limits

As part of this framework, new Flex IX applications will be studied and offered a Flex IX agreement if they are generally expected to meet a non-binding target curtailment level based on standard planning criteria and based on what is economically feasible for customers. Where the study determines that this target is unlikely to be met or is deemed infeasible, additional curtailment targets may be considered for projects willing to accept higher levels of curtailment. Future system upgrades are not guaranteed for flexible projects, and flexible project capacity is not assumed or relied upon in long-term system planning criteria for future system buildout. Study agreements for flexible interconnection projects are expected to reflect these principles through appropriate terms and conditions.	Comment by Brian Lydic: Would like to explore more what this means.

The following provides additional context on curtailment targets and offerings:
· Flexible Interconnection may be offered for projects where the expected level of curtailment does not reduce total annual energy production below approximately 95 percent (i.e 5% curtailment target) of the facility’s normal operation. For purposes of this evaluation, “normal operation” assumes rational dispatch of the facility in alignment with system needs and prevailing market signals—such as ISO market prices, Clean Peak incentives, ConnectedSolutions events, and other demand-driven programs‑—such that the facility is not contributing to distribution system peak conditions. Under this construct, flexibility enables projects to interconnect efficiently while maintaining high utilization of their expected annual energy output and supporting overall system reliability.
· The contractual language will specify that the planning target will be to curtail or limit 5% of the annual energy (MWh). Over time, changes to the system load profile—including new firm customer load or generation—may affect when the system approaches its operating limits and, therefore, when curtailment is required. Flexible projects are studied using conservative assumptions that account for these future system changes, and curtailment estimates are developed accordingly, as described in Section 5.0.  New flexible interconnections are the most likely source of incremental curtailment, and contractual protections would be provided to prevent additional flexible projects from interconnecting once observed conditions or subsequent flex study results indicate that the 5% curtailment target for an existing flexible project would be exceeded.. 	Comment by Nikhil Balakumar: Update
· For study purposes, system impacts are evaluated at 75% of the applicable Electric Power System (EPS) rating, while operational curtailment is applied at a higher threshold consistent with EDC planning criteria. This approach provides operational flexibility while maximizing confidence that the non‑binding annual energy curtailment target can be met.	Comment by Brian Lydic: This seems like it could be a very large buffer - is this based on some internal criteria and/or can this be reconsidered.	Comment by Sean Burke: Will be important for each EDC to clearly state their operational limit.	Comment by M Porcaro: Agreed.  Would a link or reference to the planning criteria be an acceptable add? 
My concern if we try to explicitly write it here in a table or sub-bullet is version control of trying to capture the same number in two different documents	Comment by Sean Burke: Good point. I do think a link and reference for each utility would be useful.
[bookmark: _Toc23103459]Curtailment Allocation Methodology
	Offering Determination & Reasoning: All the EDCs will leverage the pro-rata methodology for the first curtailment group and TBD methodology for the second curtailment group. 	Comment by Nikhil Balakumar: Open item
The merits of both Last-In-First-Out (LIFO) and pro-rata curtailment allocation methodologies were evaluated by the Flex IX IIRG stakeholder group. While LIFO offers simplicity and increased curtailment certainty for early-moving projects, stakeholders determined that leveraging the pro-rata approach for the first tranche better supports the objectives of equity, scalability, and efficient use of existing distribution infrastructure. By distributing curtailment across all similarly situated Flex IX projects contributing to a constraint, pro-rata curtailment avoids structural winners and losers, enables higher overall DER penetration, and provides a more predictable and transparent framework as flexible participation grows.	Comment by M Porcaro: This was intended to state where the group landed.  
1. Maximize safe DER integration without immediate construction: Pro rata enables higher overall DER penetration before curtailment becomes prohibitive.
2. Maintain queue fairness, while offering optional flexibility:  Queue order remains intact for studies and firm upgrades; pro rata only governs how voluntary Flex participants share operational risk.
3. Avoid structural winners and losers:  Flex is intended as a shared, transitional solution—not a mechanism that permanently advantages early projects at the expense of later ones.
4. Scale operationally:  As Flex participation grows, pro rata is simpler to administer and explain than order-based curtailment tied to historic queue positions.
[Add logic for second tranche]
These curtailment allocation methodologies are generally acknowledged in industry across the country (e.g. pro-rata and last-in-first-out (LIFO) methodologies).  The sections below outline how each methodology would work in practice and  the differences in allocation methodologies.



Pro-rata
The Pro‑Rata curtailment allocation approach is one in which all Flex IX projects contributing to a binding system constraint share curtailment proportionally, based on their relative export or operating level at the time the constraint occurs. Rather than concentrating curtailment on a single project, prorata allocation distributes operational impacts across all participating flexible resources, ensuring that similarly situated projects are treated consistently. This approach supports equitable risk sharing, enables greater overall DER integration within existing infrastructure, and aligns with queue fairness principles by preserving study order while allocating curtailment based on ‑realtime syste‑m contribution rather than interconnection sequence.	Comment by Brian Lydic: help

Benefits:
· Equitable risk sharing: Curtailment impacts are spread across all flexible participants rather than concentrated on the newest project. 
· Supports greater hosting capacity: By sharing curtailment, more DER can interconnect before curtailment levels become uneconomic overall. 
· Consistent with “treat similarly situated customers the same”: Aligns with stated Flex queue fairness principles and DG tariff philosophy. 
· Avoids tracking interconnection order operationally: Curtailment logic does not depend on queue position, simplifying real time control as Flex scales. 
· Clearer customer expectations: Curtailment can be modeled and disclosed (e.g., 5% annual target), enabling informed opt in decisions. 
Tradeoffs:
· Less protection for early movers: Early projects no longer receive near firm service by default.
· Requires curtailment tolerance assumptions: Financial viability depends on developers accepting defined curtailment targets (e.g., 2.5–10%), which must be clearly communicated and standardized. 
· Perceived reduction in “queue value”: Some stakeholders may view pro rata as weakening the benefit of early queue position, even though queue order is still preserved for studies and firm upgrades.


[image: ]
Placeholder Figure from Illinois Workshop Deck – To be updated 
LIFO
The Last-In‑-First‑-‑Out (LIFO) curtailment allocation approach is one in which curtailment is applied sequentially based on interconnection order, with the most recently interconnected Flex IX project curtailed first when system limits are reached. Under this method, earlier projects experience little or no curtailment until later projects have been fully curtailed. LIFO provides a clear and easily understood prioritization framework and can offer greater curtailment certainty for early-moving‑ projects. However, because curtailment is concentrated on newer projects, this approach can limit the total amount of flexible capacity that can be accommodated on a constrained asset and may create disproportionate curtailment risk for later participants.

Benefits:
· High certainty for early movers: First projects see minimal curtailment exposure, which can improve project bankability for those early in the queue. 
· Simple conceptually: Easy to explain and historically used in some interconnection frameworks.
Tradeoffs:
· Concentrates risk on later projects: Newer projects can face severe or even total curtailment, making Flex uneconomic for them. 
· Windfall for early projects: Early projects may receive firm like service without paying for network upgrades, raising equity concerns. 
· Limits total DER penetration: Once later projects face excessive curtailment, additional Flex connections become infeasible—even if modest shared curtailment could accommodate more capacity. 
· Harder to align with queue fairness principles: Risk allocation is driven by timing rather than system impact or shared benefit, which has been a recurring concern in Flex workshops and queue fairness discussions. 


[image: ]
Placeholder Figure from Illinois Workshop Deck – To be updated 

Implementation of Curtailment Tranches
Curtailment will be structured in discrete tranches to support operational and administrative scalability. Tranches will increase in a doubling sequence (e.g., 5 percent, 10 percent, 20 percent), rather than incremental adjustments, to simplify implementation, maintain transparency for customers, and ensure consistent treatment as additional flexible projects interconnect.	Comment by Sean Burke: Need to further explore how buckets will interact. For example, will the 10% bucket be curtailed to 10% before the 5% bucket is curtailed at all? Or will all be curtailed to 5% and if additional curtailment is needed, the 10% bucket gets curtailed more? I think I would prefer the latter.	Comment by M Porcaro: Attempted additional bullets to clarify	Comment by Sean Burke: Doubling or rolling 5% increases? (e.g., 5%, 10%, 15%)
· At enrollment/interconnection, each project is assigned a tranche based on study results and expected curtailment, considering the project and other projects in the queue.
· Operationally, the objective is to manage constraints such that projects can generally remain within their assigned annual curtailment target (noting targets are non-binding and actual outcomes vary with system conditions).
· When a constraint binds, curtailment is applied first to projects in higher-curtailment tranches (e.g., 10% tranche before 5% tranche), then expands to lower-curtailment tranches as system loading/constraint severity increases.
· Doubling tranches are intentionally “nested” (e.g., any time the 5% tranche is curtailed, the 10% tranche is also curtailed), which reduces the number of distinct curtailment groups the EDC must manage.
· The specific “order of operations” is vendor/platform dependent; while finer tranche increments (e.g., 5% steps) may be feasible in theory, they can increase control and coordination complexity and may not be supported by all software implementations.
· Contract language and operational job aids will document tranche selection, tranche definitions, and curtailment application rules to ensure consistent implementation and customer transparency.

[bookmark: _Toc889146718]Curtailment Study Analyses	Comment by Nikhil Balakumar: Ideally we layout the full methodology here and then reference a curtailment study template which would be an attachment	Comment by M Porcaro: Agree with adding a study template as an appendix. 
This section is meant to describe what goes into the technical analysis.  The tariff alignment section talks more on process. 
Is there something we think is missing in this section (other than the template)?

	Offering Determination & Reasoning: Several determinations were  made regarding curtailment studies as described below.	Comment by Nikhil Balakumar: Open Item
· Inputs: EDCs will use standardized DER profiles for solar, solar + storage and standalone storage developed in collaboration with industry. Standardized profiles will allow EDCs to conduct curtailment studies and estimate the additional DERs that can be interconnected in a streamlined and accelerated manner. Standardized profiles will be included as part of the implementation plans described in Section V.	Comment by Khan, Muhammad A: Will all EDCs use same profiles? Are the profiles going to be technology specific or DER program specific?
· Outputs: Data transparency was identified as critical to support project financing. ThusAccordingly, the EDCs will provide the following set of datainformation as part of the curtailment study:
· Study results, including the estimated curtailment factor, the days the facility is expected to not be able to fully operate, latest peak feeder loading, and system modifications necessary to interconnect the Flex IX project with associated cost estimatesTBD	Comment by Nikhil Balakumar: Need to specify this
· Up to three (3) years of 8760 historical feeder data (or the maximum years available if less than 3)
· TBD other data	Comment by National Grid: Additional data in Company heat maps, HC maps, queue reports etc, are publicly available, if we want to reference those here. 	Comment by Nikhil Balakumar: Other data needed such as forecasts and customer makeup at location?
EDCs remain the sole entity responsible for performing and validating interconnection and curtailment studies, and study results provided by the EDC constitute the authoritative basis for interconnection determinations and operating requirements.
· Methodology: Analysis uses an 8,760-hour methodology and evaluates system impacts at 75 percent of the applicable system rating to determine whether flexible operation is viable within the curtailment target
· Study Template: EDCs will publish a standardized curtailment study template (see Section V for details)	Comment by Brian Lydic: 5




EDC Curtailment Study	Comment by Nikhil Balakumar: More details to be added on formal methodology including diagrams from workshops
Flexible connection studies assess whether a project can operate safely within existing distribution system limits using standardized, transparent methodologies. During the study phase, engineers identify thermal, voltage, and protection constraints and evaluate whether controlled operation below full nameplate output can mitigate those impacts without requiring major system upgrades. Study methodologies and operating thresholds are designed to support continued project operation within defined limits over time, while providing customers with clear, non‑binding curtailment expectations and well defined operating envelopes to improve predictability for project economics.  Key study considerations include:	Comment by Khan, Muhammad A: This will be done during full Impact Study. It should be clarified here like Section 3.1.4 that this study will only focus on addressing thermal constraints.

· Consistent engineering treatment: All projects electing a Flexible or Grid Services construct are evaluated using the same underlying power flow, voltage, and protection analyses as firm interconnections, ensuring safety and reliability are not compromised.	Comment by Khan, Muhammad A: Same comment as above
· Identification of binding constraints: Studies explicitly identify system elements that drive interconnection limitations and distinguish between impacts that can be mitigated through dynamic control versus those requiring physical upgrades.
· Curtailment quantification: An 8,760-hour analysis is used to estimate the magnitude, frequency, and duration of expected curtailment, expressed on an annual MWh basis to support customer decision-making.
· Defined operating envelopes: Study results inform the permissible import and/or export operating ranges that would apply under normal and constrained conditions.
· Non‑binding estimates: Curtailment results are provided as planning estimates to support informed customer choice and are not guarantees of future operational outcomes.
· Separation from long-term planning: Flexible capacity enabled through curtailment is not assumed in long-term system planning or future firm capacity allocations.	Comment by Brian Lydic: Would love more explanation of what this means. I'd assume future firm capacity would need to take into account the curtailment targets at minimum
For Flex IX evaluations, the study focuses on the most restrictive system constraint and assesses the curtailment impact to the subject facility to address their interconnection through controlled operation rather than physical upgrades. Initial analysis uses an 8,760-hour methodology and evaluates system impacts at 75 percent of the applicable system rating to determine whether flexible operation is viable within the curtailment target. 	Comment by Nikhil Balakumar: Open Item
This approach balances near‑term operational flexibility with long‑term system planning needs by:
· Ensuring safety and reliability through conservative study assumptions and clearly defined operating limits.
· Using standardized study analysis to maximize confidence that non‑binding annual curtailment targets can be met.
· Allowing future system planning to assume full real‑time system capability, without requiring flexible projects to be explicitly modeled or reserved as firm capacity
Representative load curves developed by the EDC and a representative generation profile agreed upon by the Flex IX stakeholder group are used in the 8,760-hour curtailment analyses to ensure transparent, consistent, and repeatable study results. These standardized inputs provide a common baseline for evaluating system constraints and estimating expected curtailment across projects, while avoiding project‑-specific dispatch assumptions that could skew results. By applying the same load and generation profiles across studies, the analysis establishes clear expectations for customers and stakeholders and supports comparability of curtailment outcomes as additional‑ Flex IX projects are evaluated over time.	Comment by M Porcaro: Should add the representative profile as an appendix
As part of the study results, a curtailment summary will be provided that confirms the facility’s appropriate curtailment tranche, and if the site is expected to achieve the curtailment target, which would make it a good candidateeligible for Flex IX.  In addition, three (3) prior years of readily available historical EPS specific data is shared with the customer for their use in performing their viability assessment of their facilityto support independent financial due diligence.  Available data will be shared to the extent feasible, noting:
· Data may reflect periods of abnormal system conditions, including low loading or saturation of CTs, operational maintenance or switching activities, system outages, communications failures, IT system maintenance, outages, data loss or other activities.  
· Data is provided as an average of historized data points captured for each hour.  Where hourly data is not available (“N/A”) it indicates no measurement was historized.  EDCs will not provide interpolated values.  
ASO Study
TBD	Comment by Nikhil Balakumar: Open Item

[bookmark: _Toc1882733903] Equipment and Design 	Comment by Nikhil Balakumar: TBD on what to include here vs. utility technical requirements documents
Flexible connections rely on a combination of customer- owned controls and utility owned protection and communication equipment to ensure a facility can operate safely within grid limits. At the center of this setup is the DER gateway, typically integrated with utility owned equipment—such as a point of common coupling (PCC) recloser—which provides a critical fail safe function. This gateway allows the utility to trip a site if it does not comply with required operating limits, ensuring system reliability during abnormal or constrained grid conditions. The Company also deploys site limiting equipment, communication interfaces, and monitoring systems as needed to support dynamic or scheduled operating requirements. 
Communication methods vary according to the type of flexible connection, but all require reliable pathways for conveying permissible operating limits and verifying DER response.
[bookmark: _Toc480031003]Actively Managed Connections
In actively managed configurations the utility uses platforms to communicate real time operating limits and monitor telemetry. These signals instruct the customer’s control system to curtail import or export as needed. If communications fail, locally programmed logic automatically curtails the facility to a safe output level, with the DER gateway providing an additional layer of protection. For scheduled (timed) connections, customers follow predefined operating schedules, using local control logic while the utility maintains monitoring and the ability to disconnect the site if it exceeds permitted limits. 
To participate in flexible interconnection, customers must install and maintain all on site controls and equipment required to receive and respond to operating signals. They are responsible for ensuring their equipment can react promptly to utility signals—sometimes within seconds—and for maintaining equipment in accordance with safety and testing requirements. Experience shows that reliable customer controls, robust communication pathways, and clear operational coordination are essential to successful flexible connections. Lessons learned emphasize the importance of fail safe site behavior, consistent telemetry, and customer readiness to operate under dynamic limits, enabling safe and scalable integration of distributed resources



INSERT FIGURE HERE
Figure 1:  Illustrative Example of Flexible Connection Equipment
The customer experience including curtailment notification and reporting is also important to provide transparency around when and how often facilities are being curtailed. 	Comment by Nikhil Balakumar: Open Item: Determine what reporting their should be on total annual curtailment and if/when facilities would be notified of curtailment

[bookmark: _Toc393557843]Alignment to DG Interconnection Tariff
	Offering Determination & Reasoning: Flex IX is intended to operate fully within the existing Distributed Generation interconnection tariff framework and does not replace, bypass, or override any tariff‑defined processes or requirements. Under this framework, flexibility serves as a substitute for certain system modifications that would otherwise be required to accommodate interconnection—using controlled operation to manage system constraints in lieu of constructing physical upgrades, while maintaining safety and reliability.	Comment by Nikhil Balakumar: Open Item	Comment by Sean Burke: It feels to me like the DPU wants to have a say in approving the Flex IX offering/program. I do think that we should look for ways to implement the program in the near term, but also expect we should file for DPU review/approval.	Comment by M Porcaro: Agree.  My expectation was that we would submit the near term plan to them for review/advisement, focusing on fitting within the DG tariff, allowing us to act quickly to put these offering out.

Should we develop a group position on how/where we see a DPU review/approval fitting in.  I’m thinking the high level of where the official tariff or requirements would sit?  Should we propose a new section of the DG tariff?  An altogether new tariff?  Regulation through incentive programs somehow (let the market drive)?

TBD: 
· Should Fflex IX be memorialized in a tariff? 
· If so, should this modify an existing tariff or require a new tariff?	Comment by Brian Lydic: Preference to include in existing IX tariff, but could commence before approval?
· If so, can Fflex IX move forward under existing rules while a tariff is reviewed for approval?



The following overview highlights the key stages of the DG interconnection process where Flex IX decisions or related process dependencies must be considered. These stages do not alter or replace the existing DG process, but clarify where Flex IX interfaces with established activities such as screening, study, contracting, construction, and operations. Clearly identifying these touchpoints supports timely and predictable project outcomes while preserving queue fairness, managing customer expectations, and maintaining consistency with tariff and reliability requirements.
[bookmark: _Toc1413505045]DG Interconnection Process Alignment
The following figure identifies specific points in the interconnection process where the customer would be provided the opportunity to elect to have the project be considered as Flex IX.  These include:
1. Application Submission
2. System Impact Study start
3. Preliminary Assessment
4. ISA delivery (limited to flex-as-a-bridge offering only)
To support timely interconnection and efficient queue management, Flex IX elections are made at defined decision points. Once a customer elects to proceed with a Flexible IX option, that election is non-reversible for the remainder of the process. Similarly, if flexibility is not elected the customer will not be permitted to shift a project to a flex offering outside of these defined decision points. This establishes a structured approach that provides clarity and predictability for all customers, reduces queue churn, and ensures that each project’s election can be reliably incorporated into the base case assumptions used for subsequent applications, as well as for EDC planning and operational processes.

[image: ]
Figure XX:  Flex Offering Decision Points
The Flex IX process is designed to operate within the existing DG Interconnection Tariff without changing fundamental queue principles and to preserve the queue order will continue to be preserved. While Flex may enable faster interconnection in certain circumstances due to potential study efficiencies and avoidance of some significant infrastructure construction, it does not alter queue position rules, and similarly situated customers will continue to be treated consistently.  
Flex projects are not exempt from engineering review requirements and are expected to follow the standardized project progression pathways identified in the DG Interconnection tariff in its entirety. Through the course of engineering review as it appears in the existing tariff processes, the EDCs will be able to provide the information identified in Section 5 as part of the resultant study report.  
Curtailment allocation methodologies will be applied as described in Section 4 and communicated to the customer as part of the study results. These curtailment estimates are intended to inform the customer’s assessment and ultimate decision on project feasibility as they consider the impacts on theto overall project design and operation. Consideration of curtailment does not alter or affect alignment with the existing DG Interconnection Tariff.	Comment by Brian Lydic: It'd be great to detail the individual touch points and what actually occurs on the utility and customer side
[bookmark: _Toc764315445]Group Studies	Comment by Sean Burke: I think this section needs a lot more discussion to understand the implications for queue management.
Group Studies present a unique situation with additional nuance on how Flex IX may be applied.  The following summarizes a potential approach:
· Projects participating in an active Group Study may be offered the option to be Group Exempt and proceed toward interconnection in parallel with the Group, provided they are 1 MW or less and connect flexibly. This is the only scenario in which Flex would be offered to a Group Study participant.	Comment by Sean Burke: Why only 1MW or less? Because of ASO? What if the group being flexibly studied avoids ASO for all?	Comment by M Porcaro: ASO was the driver.  Currently ISO does not recognize flex to my knowledge.  Therefore studying a whole group flexibly would not impact the ASO study need.  
This may be an area to expand on further with ISO 
· Group Exempt Flex projects would proceed in parallel, outside of the Group Study timeline, and would be evaluated against existing grid conditions under the assumption that no system modifications are required. These projects would be subject to the same firm injection timelines as a standard individual System Impact Study. If Flex site analysis identifies system impacts, system modifications would only be pursued if they do not conflict with the Group Study solution.  ; If any part of the flex solution for the project conflicts with the Group Study solution, the Group Study solutions takes precedent.  The Flex IX project is expected to curtail to avoid constraints.  otherwise, the site would be studied as non‑flexible.	Comment by National Grid: Once a project is progressing down the Flex IX path, it will not be possible to move them back to a firm connection, especially considering the complexities of Group Study.  Added language here for clarity around that point.  
· Projects that are not part of an existing Group Study and are therefore queued behind the Group may voluntarily elect to move forward using Flex in a similar manner. Projects behind the Group may proceed with Flex once the Distribution solution for the Group has been identified, which may occur prior to the start of any Group‑related ASO studies. This approach ensures that base cases can be confidently established for parallel study paths. However, if area characteristics indicate that parallel processing would conflict with or disrupt Group Study progress, those projects would not be permitted to move forward in parallel.
· Additional considerations include the requirement that projects must either be studied as Flex or remain within the Group as firm; studying a single project simultaneously as both Flex and firm is not permitted. Projects seeking Flex treatment within Group Study areas must first satisfy the basic Flex eligibility screening criteria, as defined in the process documentation.
[bookmark: _Toc1759766700] Financing & Risk Mitigation
Flexible interconnection introduces new factors for DER project developers to consider when financing a project including lower DER output and potentially higher curtailment than the expected target. New strategies are needed to support project financing and make flexible interconnection a viable option for DER developers.
[bookmark: _Toc1369513574]Actively Managed Connections 
	Offering Determination & Reasoning: 	Comment by Nikhil Balakumar: Open Item
· Two non-compensation strategies:
· Data sharing (See Section 4.1.3 for details)
· Conservative study assumptions (See Section 4.1.3 for details)



Actively managed connections, while studied to target a maximum curtailment percentage, cannot be guaranteed to not exceed this target as the EDCs cannot predict the real-time conditions of the system. This creates challenges for project financing as financiers perceive increased risk due to the lack of guarantees.  A set of strategies are required to provide developers and their financiers with increased certainty regarding flexible interconnection projects. There are generally two categories of financing strategies: (1) non-compensation and (2) compensation strategies.
Non-compensation strategies entail approaches that do not compensate projects if curtailment exceeds the estimated target but provides more certainty to developers and financiers that this scenario will not occur. Two key non-compensation strategies have been identified:
· Data Sharing: The sharing of granular data including both the inputs and results of the curtailment studies will enable developers and financiers to conduct their own independent analysis to assess the risk of curtailment. This approach is aligned with similar implementations in New York and Illinois.	Comment by Khan, Muhammad A: This should be consistent with rules of data sharing. Only data classified as public can be shared. Need further discussion
· Conservative Study Assumptions: By adopting more conservative planning assumptions as part of the curtailment study, the EDCs can add a certain “margin” to the analysis further reducing the risk that the facility would be curtailed. Per Section XX, the curtailment study evaluates system impacts at 75 percent of the applicable system rating while the actual flexible interconnection would not curtail until the system reaches 95 percent of the system rating.	Comment by Nikhil Balakumar: TBD on assumption and may need to update depending on each EDCs planning criteria
Compensation strategies - TBD
[bookmark: _Toc647730625]Post-upgrade Processes
For specific use cases, flexible interconnection serves the purpose of connecting additional DERs in a constrained area until the dynamic limits at a given location are reached. If an EDC decides to upgrade this location once dynamic limits are reached, this raises important questions on how this upgrade impacts the flexible interconnection and future customers as well as who pays for the upgrade.  
Once an upgrade is complete, fFlex IX customers are expected to temporarily benefit from the upgrades as Fflex IX customers are expected to be curtailed less as additional capacity becomes available. However, Fflex IX customers are unlikely to be incentivized to contribute to the upgrade as these projects have already been financed under fFlex IX. Moreover, Flex IX customers would still be curtailed prior to an upgrade and would be the first facilities to be curtailed once firm limits are reached in an upgraded area. The subgroup will continue to evaluate these factors to determine an equitable path forward once upgrades are complete in fFlex IX areas.   
[bookmark: _Toc969988554]Implementation Plan	Comment by Nikhil Balakumar: Will need a separate doc and potentially separate docs between EDCs	Comment by M Porcaro: Agree, best to move this section to a separate document. 
A separate companion implementation plan(s) will be developed for the EDCs detailing a near and long-term roadmap on how flex IX will be implemented within each of their service territories. As part of this plan, several documents[footnoteRef:2] will be included to provide customers guidance on participating in each EDC’s flexible interconnection offerings: [2:  All guidance documents will be standardized across EDCs where possible.] 

· Curtailment Study Template	Comment by Nikhil Balakumar: TBD whether to include these as part of guidelines vs. implementation plan
· Flex IX Operating Agreement 
· Technical & Site Requirements 
***************************
See draft outline below for implementation plan (still in-progress)
· DERMS deployment. Locations and estimated MWs enabled
· Want general agreement on how overall program works and how we would generaly scale
· Things would vary based on EDC technology deployment and specific constraints
· Want to address timelines for both EDCs and developers (i.e bridge to wires for ITC)
· Key steps
· Identify areas with constraints (substation/downstream feeders, feeders etc.)
· Prioritize locations based on specific criteria  
· Use this prioritization to inform derms deployments (and other criteria)
· Conduct curtailment studies and make flex IX offers
· Is there still a benefit of making offers sooner for the ITC even if DERMS won’t be ready immediately upon completion of construction?
· National Grid
· Existing Pilot
· What are the current capabilities and limits of what the current DERMS can do?
· How can the pilot evolve to incorporate insights from the workshop? 
· Can we leverage this to target specific constrained areas which the new DERMS can build upon?
· Future DERMS Deployment
· When can DERMS realistically be ready to operationalize flex IX? Can this be accelerated?
· When does it make sense to conduct studies and make offers to align with DERMS deployment? 
· Eversource
· Pilots/Demonstrations
· Where can we begin pilots/demonstrations and do we need DERMS to do those?
· Future DERMS Deployment
· Where is DERMS currently being prioritized and why? Can the locational deployment be aligned with where flex IX is needed?
· When can DERMS be activated at specific locations and how can we coordinate that with conducting studies/making offers?
· Program Launch & Communication
· EDCs will establish dedicated Flex IX website hubs with plans, documentation and areas  where flex IX is available
· Other places to update
· HC maps	Comment by Brian Lydic: Will maps be able to denote areas of FlexIX deployment to inform customers before application?
· Interconnection app process
· How to communicate offers/expansions to specific developers/facilities
· Email IIRG listserv?
· Make individual offers to those in queue?
· Modified or new tariff



image1.png
s
H
§
H
H
i
H

Curtalment

Curtalled Energy

Exported Energy

Energy Not Generated

poresawap ABiauz




image2.png
Energy Generated

Maximum Vabie Level of
Curtaiment
Curtailed Energy

Exported Energy

Energy Not Generated





image3.png
D> ®> Q>0 Q0->0>0 > @

[r——
Comer mtatee
utage W, ppicatle.

Customer compltss
Frs Coneimeton

o

‘oarng lanc, o

Comer st et
Socmmiton

oo nepscin
i oun wing
Inapacio whan
Cmcnin,
Compieted

‘conpicton doourerts
g Winces o i
o NG apeova

NG paroms
i st 80
rodows completon

Procts over coregstona NG lsss
e NSO NG e oo suoriaion
eporsive o powdng requed o iacarect
Gocmana. Py
SO0 ity s v s
o
e s e

“This symbol ndiates an acton
required by the customer





