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Appendix: Regional Large Load Interconnection Processes

This Appendix provides additional detail on regional variations in large load interconnection
processes across the United States. As described in the main body of the report, before
connecting a large load to the transmission system, grid operators evaluate the impact that the
new load will have on the system and determine (1) whether existing transmission lines,
substations, and related infrastructure can accommodate the additional demand without
compromising system reliability or integrity, and (2) whether upgrades or new infrastructure
are necessary. Assuming the customer is willing to pay their portion of identified costs, the
relevant utilities then make the needed upgrades so that the large load can energize and draw
power from the grid.

While the core elements of this process are broadly consistent, implementation varies by
region. This appendix first summarizes the general framework, followed by descriptions of the
processes used in PJM Interconnection (PJM), Southwest Power Pool (SPP), Midcontinent
Independent System Operator (MISO), New York Independent System Operator (NYISO), Electric
Reliability Council of Texas (ERCOT), Bonneville Power Administration (BPA), and for a non-RTO
transmission provider in the Western United States.
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General Framework

For simplicity, we use “transmission provider” in the general framework to refer collectively to the
transmission owner and the RTO, and “customer” to refer to the large load customer and the local
utility. In the region-specific sections that follow, we instead use the applicable region-specific
terminology for these entities. The graphic below summarizes the six conceptual steps in the load
interconnection process.

Preliminary Inquiry and Scoping
Transmission provider and customer discuss high-level project information
and cost estimates for feasibility studies.

|
|

Interconnection Request Distribution-Level Request
Customer submits application to transmission provider. (separate process)

Feasibility Study
Transmission provider assesses high-level feasibility including potential
grid impacts, upgrades, costs, timeline, etc.

l

System Impact Study (SIS) Study

Transmission provider completes detailed technical analysis to define Sequence
needed grid upgrades.

l

Facilities Study

Transmission provider completes detailed engineering design with
near-final costs and timeline.

Interconnection Agreement

Customer and transmission provider sign binding interconnection agreement
detailing cost responsibilities, operational parameters, ramping schedule, etc.

Step 1 — Preliminary Inquiry and Scoping: In the first step, the customer submits a formal
request to connect a new load to the transmission provider, specifying the proposed location, size in
megawatts, voltage level, and desired in-service date. The transmission provider then conducts
preliminary scoping to assess the feasibility of the project and whether it can be served by the
distribution grid. Typically, large loads over 20 MW connect at the transmission level to avoid
inefficiencies or overloading distribution system capabilities.
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Step 2 — Interconnection Request: If the project exceeds distribution system capabilities, the
customer submits an interconnection request to the transmission provider. Some transmission
providers require the customer to pay a study fee and/or provide more detailed project information.

Study sequence (Step 3 through step 5): At this stage, the request enters a series of three
increasingly detailed studies conducted by the transmission provider to determine the needed
transmission upgrades and costs.

One can think of the successive studies as similar to how one designs a new home.

o First, the feasibility study provides a rough cost and timeline for upgrades, just as a home
developer conducts an analysis based on similar homes and approximate square footage.

e Second, the system impact study refines the initial estimate by designing more engineering
details and their associated cost and timelines. In the home development process, this
would be details such as the number of bathrooms, office space, and kitchen layout.

o Finally, the facilities study produces the technical blueprints that allow the builder to create
a detailed project plan, purchase parts, and begin construction.

With each step of the process, the transmission provider delivers more detail and often requires
additional customer financial commitment.

Step 3 — Feasibility Study: The feasibility study evaluates project viability using sound engineering
judgment without performing a full interconnection or system impact analysis. After completing this
study, the transmission provider gives the customer preliminary cost estimates and expected
timelines. If the customer decides to proceed to the next phase, they pay additional study fees.

Step 4 — System Impact Study (SIS): The SIS includes a detailed technical analysis of how the new
load will affect the broader transmission system including:

e Identifying the specific upgrades required

e Assigning preliminary cost responsibility

e Defining both customer interconnection facilities and network upgrades (described in more
detail below)

The SIS is the most critical step in the process because it determines what must be built and who is
responsible for it.

Step 5 — Facilities Study: Based on the SIS, the Facilities Study creates a full engineering plan that:

e Designs the required upgrades with construction-level detail
e Develops detailed equipment specifications
e Provides more precise cost estimates and schedules

The Facilities Study provides the technical design necessary for construction.
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Step 6 — Interconnection Agreement: Once the studies are complete, the customer must decide
whether to proceed by executing an interconnection agreement and, in many cases, posting
significant financial security and/or deposits. This agreement establishes the technical requirements,
construction responsibilities, and cost obligations for both the utility and the customer.

Construction and energization: After the interconnection agreement is executed, the project
moves into detailed engineering, permitting, and construction. The utility coordinates construction
of the required upgrades, while the customer develops its on-site electrical infrastructure. Final
testing and commissioning occur before the load is energized. As with all construction, actual
timelines depend on the scale of required improvements, regulatory approvals, supply chain
constraints, and coordination with broader generation, transmission, and distribution planning.
The full large load interconnection process can take anywhere from several months to several years
from initial request to full energization, making it one of the most significant schedule and cost
determinants in large load project development.
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PJM Interconnection

Feasibility Study
Transmission provider assesses high-level feasibility including potential
grid impacts, upgrades, costs, timeline, etc.

Same
Before
This Step

System Impact Study (SIS)

Transmission owner (TO) conducts detailed technical analysis of reliability
impacts and identifies upgrades required.

TO presents M-3 Need and Solution to PJM

The M-3 Need is triggered by a customer request. The proposed solutions
are transmission upgrades.

PJM performs a Do No Harm Study

PJM checks that the M-3 project will not create new reliability
violations or worsen existing constraints elsewhere on the grid.

I | ]

PJM identifies PJM identifies no
harm to system harm to system
TO identifies No additional
additional network network
upgrades needed upgrades needed
I I
3
Facilities
Study
1 Same
Aft_er
Interconnection This Step
Agreement

Details on the PJM study process are based on discussions with transmission provider staff.
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Southwest Power Pool (SPP)

Interconnection

request
Same
Before
.. This Step
Transmission customer sends
Delivery Point Change Requests to
SPP and host transmission owner
Load Connection Study Preliminary assessment
performed by TO study performed by SPP
Study assessing local feasibility of Brief study assessing whether the
connecting the load and required request has broader transmission
customer interconnection facilities. system impacts.

|
| !

SPP identifies SPP does not
system impact identify system
impact

l !

Delivery Point Network No additional

Study performed by SPP network upgrades

Study assessing broader regional needed
transmission system impacts and
network upgrades.

l

SPP and TO
coordinate results
and upgrades

l

Facilities
Study

l Same
After
ﬂ Interconnection This Step

Agreement

Details on the SPP study process are based on the Attachment AQ process flowchart.
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https://opsportal.spp.org/documents/studies/DPA%20Flowchart.pdf

Midcontinent Independent System Operator (MISO)

Feasibility
Study

l Same
Before
System Impact Study (SIS) This Step

Transmission owner (TO) conducts detailed technical analysis of
reliability impacts.

TO submits
project for EPR
review by MISO

!

MISO performs EPR cluster study

MISO evaluates a cluster of transmission projects
before the next MTEP (MISO Transmission Expansion
Plan) cycle. MISO checks that these projects do not
create new reliability violations.

! !

MISO identifies MISO identifies

harm to system no harm to
system

! l

MISO coordinates No additional
with TOs to identify network upgrades
additional network needed

upgrades

!

Facilities
Study

l Same

After
Interconnection This Step
Agreement

Details on the MISO study process are based on Expedited Project Review documentation.
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https://cdn.misoenergy.org/20240904%20PSC%20Item%2006%20BPM-020r30%20Section%204.1.4%20Expedited%20Project%20Review%20Clean645455.pdf

New York Independent System Operator (NYISO)

Preliminary Inquiry and Scoping
Customer coordinates with Connecting Transmission Owner in preparation
for System Impact Study.

Interconnection Request
Customer submits IR and modeling information to NYISO.

!

Interconnection Queue
NYISO processes large load interconnection requests in the order received.

ol ol
b ]

System Impact Study Commences

NYISO validates project modeling information, develops SIS scope, and
develops base cases.

| !

SIS indicates SIS indicates no
adverse reliability adverse reliability
impacts impacts

NYISO & CTO

. . I I
identify network ~——o—) gé?gpg(:tv =
upgrades

!

Facilities Study

Connecting Transmission Owner completes Facility Study.

l

Interconnection Agreement

Connecting Transmission Owner & Customer execute Interconnection
Agreement.

Details on the NYISO study process are based on a NYISO technical bulletin.
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https://www.nyiso.com/documents/20142/2931465/TB266-LoadInterconnection-20251107-Final.pdf/556d0622-8558-1f5e-6d3f-64b25cd7ea14

Electric Reliability Council of Texas (ERCOT)

Preliminary Inquiry and Scoping

Large load customer submits interconnection request and Load
Commissioning Plan (LCP) to the host transmission service provider (TSP).
The LCP specifies the load's anticipated ramp to peak demand.

l

Interconnection Request

Host TSP notifies ERCOT of the interconnection request and assigns a
unique LLI (Large Load Interconnection) identifier.

Kick-Off meeting

ERCOT, host TSP, and affected TSPs identify required reliability studies,
study area, and base cases to use. ERCOT provides host TSP with
information about other new load projects that are “must-study” or

“may-study.”

Large Load Interconnection Study (LLIS)

Host TSP conducts a steady-state analysis, a short-circuit analysis, and
dynamic and transient stability studies under both normal and contingency
conditions. A subsynchronous oscillation study may also be required.

@,

ERCOT and affected TSPs review study results

Host TSP may conduct additional studies before moving on to Step 5 based
on feedback from ERCOT and affected TSPs.

Facilities Study

Host TSP performs engineering designs of facilities to provide more
precise estimates for construction time and costs.

!

Interconnection Agreement

Customer and TSP sign contract detailing cost responsibilities and
operational parameters, and update the LCP.

Details on the ERCOT study process are based on section 9 of the ERCOT planning guide.
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https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.ercot.com%2Ffiles%2Fdocs%2F2011%2F04%2F28%2F09-121525.docx&wdOrigin=BROWSELINK

Bonneville Power Administration (BPA)

Preliminary Inquiry and Scoping
Large load customer submits a local interconnection request
to load-serving entity or local utility.

!

Interconnection Request

Load-serving entity submits a request for network service to BPA
at a specific point of interconnection.

l

Line and Load Interconnection Queue
BPA assesses line and load interconnection request as first come first serve.

l

Feasibility Study (FES)

BPA completes FES and takes approximately 3 months.

!

System Impact Study (SIS)

BPA completes SIS and takes approximately 3—4 months.

!

Facilities Study (FAS)

BPA completes FAS and takes approximately 9—11 months.

!

Construction Agreement

BPA and load-serving entity sign contract detailing cost responsibilities,
operational parameters, etc.

Details on the BPA study process are based on the Line and Load Interconnection section of the
business practices document.
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https://www.bpa.gov/-/media/Aep/transmission/business-practices/tbp/llip-bp.pdf
https://www.bpa.gov/-/media/Aep/transmission/business-practices/tbp/llip-bp.pdf

Non-RTO transmission provider in the Western United States

Preliminary Inquiry and Scoping
Transmission owner and customer discuss high-level project information
and cost estimates for feasibility studies.

|
|

Interconne_ctlo_n Requegt . Distribution-Level Request
Customer submits an interconnection request to transmission (separate process)

owner.

Feasibility Study
Transmission owner assesses high-level feasibility including potential grid
impacts, upgrades, costs, timeline, etc.

l

System Impact Study (SIS)
Transmission owner completes detailed technical analysis to define

needed grid upgrades.

l

Facilities Study

Transmission owner completes detailed engineering design with near-final
costs and timeline.

Interconnection Agreement

Customer and transmission owner sign binding interconnection agreement
detailing cost responsibilities, operational parameters, ramping schedule, etc.

Coordinated Planning Group CCPG

Network upgrades are shared with other Colorado utilities to better coordinate
transmission planning across the state.

I Network upgrades submitted to Colorado
07

Details on a non-RTO transmission provider in the Western United States study process are
based on Public Service Company of Colorado’s Interconnection Guidelines for Transmission
Interconnected Customer Loads.
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https://xcelnew.my.salesforce.com/sfc/p/#1U0000011ttV/a/R300000BtkiG/r2Vle5WaxXOp0j_eNe3tj9hBh32kd4LFSxmEzH4GJk0
https://xcelnew.my.salesforce.com/sfc/p/#1U0000011ttV/a/R300000BtkiG/r2Vle5WaxXOp0j_eNe3tj9hBh32kd4LFSxmEzH4GJk0

