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Chapter Breakdown

Introduction

Transmission-connected LL Interconnection Process

Managing LL Interconnections Inside & Outside 
Organized Markets

Regulatory Support for Moving to a Uniform Standardized 
LL Interconnection Process

Distribution-Connected LL Interconnection Process & 
State Regulatory Considerations

Conclusions & Recommendations



Report Development Activities

1. Survey existing LL processes/queues

2. Identify gaps/issues in these processes

3. Document lessons learned from IBR 

generation interconnection reforms

4. Provide recommendations for a 

baseline, standardized LL 

interconnection process

5. Include study recommendations during 

LL interconnection processes

6. Highlight integration with other ESIG 

LLTF project teams
Source: NREL, Visual Capitalist

LL Interconnections are occurring everywhere



Transmission-connected LL Interconnection Process

• Any LL Interconnection should have these 
defined core milestones

• Each location, region, entity, state, etc. may 
have additional steps or enhancements to 
this, but core milestones should be there

• One fundamental challenge is the 
coordination of these milestones among 
multiple different transmission entities

• Throughout this process, it is essential to 
include:

▪ Modeling & Data Requirements (see ESIG 
LLTF Modeling Report)

▪ Interconnection Performance 
Requirements (see ESIG LLTF Reqs. 
Report)

Source: GridLab/Elevate

Core Milestones of a LL Interconnection Process



Transmission-connected LL Interconnection Process

• The LL interconnection process must include a 
mandatory, standardized set of advanced studies

• Tier 1: RMS Studies & Screening

▪ Powerflow studies

▪ Short Circuit studies

▪ Dynamic Stability Studies

▪ Risk-based Screening Analysis (to help 
determine if/when EMT studies are necessary)

• Size of facility, system strength (SCR<5 for 
ex.), located near sensitive/complex FACTS 
or has a highly cyclic load profile (AI training)

• Tier 2: EMT Studies

▪ Detailed EMT-based Sub-synchronous 
Oscillation (SSO) Study

▪ Broadband damping & control stability

▪ Power Quality studies (harmonics, voltage 
flicker, etc.)

Source: GridLab/Elevate

Types of reliability studies for LL Interconnections



Transmission-connected LL Interconnection Process
Different transmission entities have differences in regulations, structure, etc.

8

Process 

Elements
TDU / VI-ISO VI-NonISO Cooperative

Study Timeline Hybrid (6-24 months) Flexible (3-12 months) Flexible (6-18 months)

Customer 

Interface
Direct/Coordinated Direct Direct

Technical 

Standards
Hybrid Standards Utility Standards G&T/Regional Standards

Cost Allocation Complex Hybrid Utility-Specific Member-Impact Based

Regulatory 

Oversight
FERC/ISO/State State PUC

State/Rural Utilities 

Service

Study 

Complexity
High (System-Wide) Medium (Utility System) Low-Medium

Resource 

Availability
Specialized/Integrated Integrated Limited/Outsourced

TDU = Transmission & Distribution Only Companies

VI-ISO = Vertically Integrated Utilities within ISO/RTO Markets

VI-NonISO = Vertically Integrated Utilities outside ISO/RTO Markets

• Common Challenges across all 

Transmission Entity types:

▪ Lack of standardized LL 

modeling & performance 

requirements

▪ Limited transparency of 

queues

▪ Resource constraints 

(staffing & tools)

▪ Inadequate processes for 

handling material 

modifications of the LLs

▪ Coordinating co-located LLs

▪ Uncertainty in handling 

flexible/curtailable load



ISO/RTO Large Load Interconnection Involvement

• Historically transmission utilities 

have been responsible for load 

interconnections,   while 

ISO/RTOs have been responsible 

for generation interconnections & 

transmission planning activities

• The introduction of large load 

facilities, their enormous size and 

raid growth, along with being co-

located with new and/or existing 

generation is forcing closer 

coordination between transmission 

entities & ISO/RTOs

• Close coordination between 

transmission utilities is essential, 

both groups deeply involved in 

making this work

• Rapidly evolving space with new 

rules and policies being set in the 

different regions
FERC orders to PJM for co-

locating generation & large loads

[Source: FERC]SPP’s HILL study process & HILLGA process approved by 

FERC in January 2026. [Source: SPP]



Regulatory Support for Moving to a Uniform 
Standardized LL Interconnection Process

• FERC policies (Order 2003→Order 2023) on 
generation interconnections led to standardized 
LGIA/LGIP with the goals of:

▪ expedited generator interconnections

▪ transparent and nondiscriminatory market entry rules

▪ preserving system reliability

▪ ensuring rates remain just and reasonable

• DOE/FERC ANOPR’s 14 principles lay out similar 
frameworks and goals for large load interconnections

• European Union established the Demand Connection 
Code (DCC) in 2016 setting mandatory technical rules for 
LL interconnections, including process steps such as 
data/model sharing, cost allocation, material 
modifications, and more

• In short, lots of regulatory policy already available to take 
lessons learned & adopt for large load interconnection 
processes

Source: GridLab/Elevate



Distribution Large Load Interconnection Process

• Distribution systems seeing rapid 
growth in “large load” type facilities as 
well

• Same challenges exist with these 
interconnections, and adopting the 
standardized baseline interconnection 
process will add efficiencies & help 
ensure reliability

• State-level regulations and utility-driven 
rules/processes oversee these 
interconnections

• Ensure distribution LL queue 
information, models, etc. are shared 
with transmission utilities & ISO/RTOs 
for close coordination, forecasting, 
modeling, etc.

Common Distribution-Connected Large Load Types (1–30 MW) with Key Characteristics



Ideal Interconnection Process for Large Loads with 
Recommendations
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