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Background and Context




IRP and DSP are

- This presentation focuses on how to better conducted separately, ¢
consider elements of DSP as part of IRP with key bridges

or other long-term planning processes for between each process
bulk power systems in order to improve

their quality and effectiveness as a tool to Integrated
identify an optimal set of resources to meet IRP and DSP are

future needs at least cost. conducted as part
of the same planning

o | tify key t hpoints bet th t .
dentify key touchpoints between these two process, or DSP is

processes and identify a range of bstantivel
coordination and integration tactics for substanhively
considering distribution system needs in IRP embedded within

to improve planning outcomes. IRP processes
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* Distribution system investments account for the largest portion of capex for U.S. investor-owned
utilities — 32% in 2024 (estimated $59.7B)

o Distribution CapEx rose in all U.S. regions over the last 5 years

* Distribution resources affect the type, timing, and amount of bulk system needs.

2019-2024 change in annual U.S. electric IOU expenditures

Investor-Owned Electric Utility Capital Investments illors of 2004.U:S. cioliacs
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EEI 2024, Wiser et. al, 2025
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https://www.eei.org/-/media/Project/EEI/Documents/Issues-and-Policy/Finance-And-Tax/Industry-Capital-Expenditures.pdf
https://eta-publications.lbl.gov/sites/default/files/2025-10/presentation_retail_price_trends_drivers.pdf

Comparing IRP and DSP




IRP and DSP Filing Requirements

. * Most states require IRP or other long-term bulk * All utilities conduct DSP to maintain a reliable
.« s system plan and safe local grid

» 22 states, DC and PR require regulated electric
utilities to file some type of distribution plan

M [ Distributed energy resources plan
\/\ W Distribution system plan
\ M Grid modernization plan

I High DER Future Puerto Rico

In Kansas, Evergy is required to file an IRP. In Alabama, Ala
*In lowa, no IRP is required, but the major public utilities have agreed to on

bama Power voluntarily files an IRP. In Tennessee, Tennessee Valley Authority files an IRP.
d \e-off planning exercises as a condition of several settlement agreements.

B Integrated grid plan
T&D improvement plan e
State does not have a filing requirement for long-term plans . &D improvement pla '
, box © OpenStreetMap .

LBNL 2024(a), LBNL 2024(b)
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https://emp.lbl.gov/publications/best-practices-integrated-resource
https://emp.lbl.gov/state-distribution-planning-requirements

IRP: Overview

IRP identifies a “least-cost, long-term portfolio of generation resources (generation and
storage investments, retrofits, and retirements) and demand-side resources (demand
response and energy efficiency)” to meet forecasted electricity demand (ESIG, 2025).

* |IRP optimizes resources under plausible futures to meet demand over a specified time period
considering constraints

Reliability requirements

Regulatory and legislative requirements
o Operational constraints
o Market factors

* An IRP filed every 1 to 5 years covers a planning horizon between 10 and 20 years (or more)

o IRP include a near-term (2-5 year) action plan that identifies planned asset procurements,
additional studies to complete, and strategies for regulatory compliance

o IRP informs procurement needs and cost recovery proceedings
* |IRP provides transparency into utility planning and decision-making and engages stakeholders
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https://www.esig.energy/integrated-planning/

Scenario
design

Model

Regulatory
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https://emp.lbl.gov/publications/best-practices-integrated-resource

DSP: Overview

DSP “focuses on designing, managing, and maintaining lower-voltage networks that connect
end users to the larger power system” (ESIG, 2025).
* DSP assesses any physical and operational changes needed to maintain safe and reliable service on the local grid

* Annual DSP covers a 1- or 2-year planning horizon Distribution Planning Horizons
o ldentifies and defines distribution system needs T

o Identifies and assesses possible solutions VA PG
o  Selects projects to meet system needs

Operational Planning

!

o Includes solutions and cost estimates, typically over a 5- to 10-year horizon

* DSP includes a long-term utility capital plan CurrentYear

1-2Years 10Years

o Updated every 1 to 3 years

* Integrated DSP is a decision framework to identify long-term investment strategies for local grids, addressing state
and local goals, objectives, and priorities, consumers' needs, and evolution at the grid edge.

DOE 2020, LBNL 2025
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https://www.esig.energy/integrated-planning/
https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume_IV_v1_0_draft.pdf
https://eta-publications.lbl.gov/sites/default/files/2025-04/1_idsp_overview_20250430.pdf

DSP Plan Components

q Baseline
Planning Stakeholder distribution Load and
gb'ectives IRl system forecasts
d information

Additional or sub-components

Resilience threat-based risk assessment
Worst-performing circuits analysis
Asset management strategy

Cost-effectiveness framework for investments

Value of grid-edge resources (GERs)

Grid modernization plan

Energy Technologies Area
BERKELEY LAB

. . . Reliability
de%:Ie:;r?l:nt yaosz;::ri‘t% Grid needs ari‘tz:'lr;‘gtlir\fess and
. . assessment 5 resilience
and analysis analysis analysis analysis

o Multi-objective decision-making

o Interconnection

o Distribution investment strategy
Functional requirements analysis

o Geotargeting programs

o Procurements

Coordination
with other
planning
processes




Comparing DSP and IRP Processes

Question
answered

Planning horizon

Load forecast
granularity

Common
modeling tools

Other key
differences

How do we design, maintain, and
manage the low-voltage network to
maintain deliverability and reliability?

5-10 years

Localized, disaggregated loads; up to
8,760 hour forecast

* Power flow simulations
Short-circuit / fault modeling

« Scenario analysis is an emerging
practice

* Increasingly more dynamic analyses

» Locational analysis is important for
determining system needs

+ Utility requirements are less common

What is the least-cost, least-risk mix of
supply- and demand-side resources needed
to meet long-term electricity demand?

15-30 years

System-level peak demand by customer
segment

« Capacity expansion models
* Resource adequacy models
* Production cost models

* More commonly use scenario analysis

« Traditionally assess static snapshot of
needs

» More options for resource siting/locations

« Utility requirements are more common

ESIG 2025, LBNL 2024



https://www.esig.energy/integrated-planning/
https://emp.lbl.gov/publications/best-practices-integrated-resource

The Value Proposition for Coordination

and Integration




Why Coordinate? Overall Benefits of Coordination

Coordinating various plans improves electricity system planning outcomes by:
»» Aligning inputs, methods, and information flows across plans for improved consistency
] (\, Ensuring that all factors that influence system needs are captured

E_j" Creating a holistic picture of investment alternatives that can result in cost savings

.?. Increasing understanding, transparency, and credibility of plan results

Tan

9 Improving stakeholder ability to participate, resulting in higher quality information available
to planners and decision-makers

@ Applying knowledge from multiple planning processes to realize efficiencies
Energy Technologies Area s 14




Value of Incorporating DSP Elements in IRP

Optimize electricity system infrastructure
* Avoid need to touch infrastructure more than once
o * Avoid line losses by building resources closer to load
a * Site distribution assets to reduce needs and constraints
* Build and operate system to optimize across all levels
* Enhance procurement with better information about optimal resource timing and siting
* Avoid some infrastructure investments by optimizing use of existing distribution assets
=4 Reduce costs
m * Reduce overly conservative assumptions
* Assess all possible solutions
.o Improve stakeholder credibility, transparency, and communication
* Provide greater insight into distribution expenditures that may drive rate increases
/\/ * Better justify distribution-level projects that tie back to filed plan
* Reduce internal utility functional sijos . "

EnergyTechnologiesArea T
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Expert Perspectives: Value of Incorporating DSP Elements in IRP

Integrated planning
creates a paradigm shift
in how utilities treat
distribution-level assets
and operations.

A commitment to least- There is significant value
cost planning requires in getting DSP and IRP
integration across teams to talk to one

planning processes. another.

Integrating DSP
elements in IRP can add
complexity and time to
the process without
commensurate value.

A holistic, long-term view
helps to avoid “fire
fighting” in addressing
system needs.

Example responses in Berkeley Lab interviews with utilities, PUCs, and other experts

~ . B L S
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Methods for Coordination and

Integration




Actions to coordinate plans range in complexity and impact, depending on resource availability
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https://emp.lbl.gov/publications/state-requirements-electric

Key Analytical Linkages Between IRP and DSP

* IRP can inform DSP by identifying the future quantity and role of GERs to help meet bulk power
needs.

*  DSP can inform IRP through granular forecasting and assessing distribution system capabilities
to accommodate GERs to meet resource needs.

Distribution
: system capacity Co-optimizing
S(;eer:]aslir;ic:/i?nd planning, bulk power and
y optimization, and distribution
integration of resources
GERs

Load and GER
forecasting

analysis

Energy Technologies Area . 0o
BERKELEY LAB




_ Distribution-Level Forecast System-Level (IRP) Forecast

Scope
Forecast

Granularity

Forecast
Method

Uncertainty

Substations and feeders

Near-to-medium term (5—-10 years)

Highly granular: Circuit-level peak loads, hourly

profiles, locations of GERs

Bottom-up: Uses customer data, technology

adoption models, weather factors and tech-
specific load shapes

Explicitly models local GER adoption

Focuses on local uncertainty — exactly where

and when new loads will connect

Whole utility system, state, or region

Medium-to-long term (10-20+ years)

Aggregate: System peak and energy; zonal
if broken down by region; hourly simulations
for entire system

Top-down: Uses econometric and end-use

models for total load with sensitivities to
reflect GER adoption

May net GERs out of the load forecast or
include them as selectable resources with
less locational granularity

Focuses on macro uncertainty —

economic growth, fuel prices, state
requirements

2J



Pacific Gas & Electric Data Center

IRP/DSP Forecast Reconciliation Forecasting Methodology

Build forecasts from the same data Interconnection
. . . Applications
o Use consistent assumptions for inputs
o Disaggregate systemwide forecasts to feeder level,
compare and adjust based on granular, locational
distribution forecasts
C g . Assumptions 2025-2045
o Aggregate distribution forecasts to system level Informed from hourly load
Consistently consider “known” or “spot” loads such as SMES forecast
new developments, data centers, and charging
depots
Discuss discrepancies — forecasting teams,

Assumptions
stakeholders Informez from
CEC

Sequence DSP and IRP processes to better enable
iterative use of data sets and planning results

Energy Technologies Area PG&E 2025 L L L L . . e e e e s
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https://efiling.energy.ca.gov/GetDocument.aspx?tn=264914&DocumentContentId=101688

Forecasting Alignment: ldaho Power

* In Oregon, Idaho Power files an IRP and DSP,
connecting its load and GER forecasts.

) ) Idaho Power IRP Load Forecasting Process
o The IRP forecast for GERs uses historical 9

adoption trends and customer billing data. The
DSP then geolocates GER installations and
uses IRP and growth rate assumptions to
develop feeder-level forecasts.

Class Level Energy Models

m The IRP electric vehicle (EV) forecast uses

L] L] ] Special Agg regated I-"woou(;leyl
historical adoption trends and county EV Energy e
. . orecast npu
registration data. The DSP then —
proportionally disaggregates the data to

feeders in conjunction with additional dtionsl Enersy Nodel
locational forecasts for charging loads.

o GERs identified in the IRP action plan feed
back into local load forecasts for the DSP. Idaho Power 2025, Idaho Power 2022

EnergyTechnmogiesArea T
BERKELEY LAB



https://www.idahopower.com/energy-environment/energy/planning-and-electrical-projects/our-twenty-year-plan/
https://www.idahopower.com/energy-environment/energy/planning-and-electrical-projects/oregon-distribution-system-plan/

Forecasting Alignment: SCE (1)

.+ California Energy Commission’s
] Integrated Energy report (IEPR) is a SCE Forecast Disaggregation Process
. common foundation for energy planning i Process General Description
A across the state. s / i /~ empmermmmeny -
"'« Utilities disaggregate system-level [EPR = [ =i T e teig
forecast for distribution planning. e [oemimnice An::a".T:!,iL:‘:;;.";:?;';Lm ¢ Hlocation Mode
o For example, Southern California Edison / Systenove forecas / = ﬁl = . 5 oG
allocates annual load growth to circuits — Pl | g
on an hourly basis using econometric / ey Use H‘ s I R
models, community and SME input, and CTEC T W soons Bl 1
known loads. residential (PVR/PVNR), energy storage — residential/non-residential (ESR/ESNR), i
o SCE disaggregates GERs using external =~ eneray efficiency (EE), and fuel substitution (FS) i
data sets, allocators, expert review, and :

stakeholder input. SCE, 2025

EnergyTechnologiesArea I P
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https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M576/K079/576079992.PDF

Forecasting Alignment: SCE (2)

. SCE - Energy Storage
(Non-Residential)

Suppliers Inputs Process Outputs Customer
e b o 4 t, o
€
Qe g o ana I

1. Calculate ratios of peak
demand/energy usage for each non-

Peak Demand and " i 10+ Year SOUTHERN CALIFORNIA
residential customer; EDISON
SOUTHERN CALIFORNIA avetaecienciey & 2 Forecast An EDISON INTERNATIONAL® Comnpany
EDISON usage 2. Assign top 25 percentile customers
0 EDION INTERMTIONAL Compry to be the potential adopters; at each Distribution
Customer location ' 3. Calculate # of candidate adopters for = of SCE’s Planning
and circuit each circuit and assign the share Circuits

ratio to each circuit;
4. Apply IEPR non-residential existing

storage forecast to each circuit.
SCE, 2025

—_—— = o
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https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M576/K079/576079992.PDF

Scenarios and Sensitivities

* Planners use scenarios to test
various plausible futures to
account for uncertainty.

Salt River Project Integrated System Plan Scenarios

» Sensitivities change one factor at L
a time to understand the impacts T
of particular inputs and 0
assumptions. BH 0 ]
* Scenarios are particularly useful : L{" Olle
when there is a wide range of Scenario: Desert Contraction Scenario: Current Trends Scenario: Desert Boom
possible outcomes, such as for < > '
load growth or GER adoption. Lower Higher .
* Alignment of scenarios across electricity electricity
IRP and DSP support comparable ~ 9émand demand
plan outputs. 1
SRP, 2023 .

—_—c
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https://www.srpnet.com/assets/srpnet/pdf/grid-water-management/grid-management/isp/SRP-2023-Integrated-System-Plan-Report.pdf

Scenarios and Sensitivities: Hawaiian Electric

« Hawaiian Electric evaluated various adoption scenarios for distributed solar and
storage, EVs, and energy efficiency (EE).

o Each scenario changed the overall resource need, mix, and net present value

o Comparing avoided costs to base case informs programs

50
2050 Base Case Net Present Value (NPV) and Relative 0 |

Avoided Costs for Other Scenarios g I - p
NPV Base  DER EV Unman-  EEasa 27 & Standalone 8eSs
(2018%, Freeze: Freeze: aged EV: Resource: 5‘“ - Standalone Solar I
$MM) Base Base Base Base 3 # Hybrid Solar 1
O'ahu 10,798 | 775 -1,075 93 1,517 w1 - 1 o Onshore Wind !
Hawai'i 1,316 150 -221 13 293 f | l wiiom B

2 = ® Geothermal
Island E | .
. v " I e - u New Biofuels

Maui 2,288 178 -282 37 72 ol | I == B .
Moloka'i 66 37 =18 0.2 =15 o M I | 0| = B HEN BN I 1
Lana'i 70 1.3 -09 -0.1 0.5 Base DER Freeze EE Resource EV Freeze  Unmanaged EV F

.......... HECO, 2023 I
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https://hawaiipowered.com/igpreport/IGP-Report_Final.pdf

Scenarios and Sensitivities: State Requirements

Washington

» "The IRP must include a range of possible future scenarios and input
sensitivities for the purpose of testing the robustness of the utility's
resource portfolio under various parameters.”

_ Newsss

* IRP must include, “A comparison of a diverse set of scenarios of the
best combination of sources of supply to meet the demands or the best
methods to reduce the demands, which must include at least one
scenario ... that includes the deployment of distributed generation.”

Energy Technologies Area . w
BERKELEY LAB



https://app.leg.wa.gov/WAC/default.aspx?cite=480-100-620
https://archive.leg.state.nv.us/Session/79th2017/Bills/SB/SB146.pdf

Distribution Capacity Planning and Optimization

* Distribution capacity planning is an engineering exercise to

ensure substations and circuits and deliver power within Typical Duke Energy Distribution Feeder
thermal, voltage, and protection limits. Loading
o Understanding factors that affect distribution system -

utilization is important to effectively considering GER - Sanours

LIMIT

integration and utilization in IRP.
* The distribution system operates well below total carrying

capacity most of the time.

o Planners build the system to meet peak demands and
maintain an operational reserve.

o  Optimizing distribution system utilization can reduce the
cost of infrastructure buildout.

o  Optimization can include improving customer load factors
(ratio of average to peak load) and using flexible resources
for contingencies. ~~ Sources:LBNL and DeMartini, Forthcoming, Duke Energy, 2024 i

Energy Technologies Area . w
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i i System Modeling & Analysis (example:
* PSE is developing an Integrated System Plan (ISP) distribution system powerflow in Synergi)

and forecasting significant load growth.

o PSE adds system level forecasts, including
predicted customer and EV loads, with known large
load requests for distribution power flow modeling.

o PSE estimates that 37% of substations will be
overloaded within 10 years.

o PSE evaluates multiple solutions, prioritizes

. . Capacity needs are evaluated for individual equipment, as "
Su bStatlon |nveStmentS, IOOkS at performance well as at the substation group level to optimize sharing of

ratingS, hiStorical IOading, and fOrecaStS tO inform load and considers both N-0 and N-1 operating conditions L
InveStmentS and tl mi ng . Expedited substation Provide a second transformer bank in an existing .
. . . program substation with immediate needs (3-5 years) s
AS we move to ISP, scenarios WIII evaluate ImpaCtS New substation Construct a new substation in an area with needs -
o d I 0 d ’S,ggﬁ[-) in mid-term (5-10 years) i

O.f assumptlons tode Ivery SyStem CapaCIty heeas ENERGY Non-wire alternatives Solicit DERs and partner with customers through
P : Demand Response or Energy Efficiency to defer PSE 3
and the timing of those investments. imvosimont moads (510 yours) o B

Energy Technologies Area »
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https://irp.cdn-website.com/dc0dca78/files/uploaded/2025_0227_RPAGMeeting_Final-f626b91c.pdf
https://irp.cdn-website.com/dc0dca78/files/uploaded/2025_0227_RPAGMeeting_Final-f626b91c.pdf

Distribution Capacity Planning: Salt River Project

SRP allocates the system-level load
forecast to substations using
geographic, economic, and historical
usage data.

o SRP identifies overloaded substations
using reliability criteria.

o SRP looks to shift loads to
neighboring equipment before
identifying new investment needs.

SRP’s “Distribution Enablement
Roadmap” includes advanced locational
planning, improved interconnection
processes, and research and
development.

Energy Technologies Area
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SRP Balanced Integrated System Plan

Additions Retirements
4
W N OFE S
I== y
GENERATION @-::ccccvceeritiinitiinnteeiresncnnsecacsocasscnnnnns,
7,000 MW 2,500 MW 2,000 MW 1,300 MW
new renewables new energy storage new firm natural gas coal retirements N
, .
@ TRANSMISSION
| A : 1
I#1]] A :
= . AN . .
DISTRIBUTION . .................................................... R
. 65 new distribjution 8 new
substation bays transmission .
500/230 kV/
transformers =
{j./‘ N - "
S Wi [ ~__
\lJ \ ) 5 ==
=i \ @) ot .
I T T I T A T T @ CUSTOMER "
1,500 MW 3,800 GWh 300 MW 500 K .
total distributed total energy total demand total electric
generation efficiency savings response vehicles s
W

SRP, 2023 1
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https://www.srpnet.com/assets/srpnet/pdf/grid-water-management/grid-management/isp/SRP-2023-Integrated-System-Plan-Report.pdf

Distribution Optimization: ldaho Power

« ldaho Power is modeling distribution-connected battery storage for its IRP to enable
cost savings through the deferral of T&D system upgrades.

» These projects are located at different substations, under 5 MW each, totaling 11
MW, and expected to defer investment needs for 4—10 years.

Idaho Power Distribution-Connected Storage Systems

Location Year Capacity (MW) Energy (MWh) Estimated Deferral Years

Filer 2024 2 8 5
Weiser 2024 3 12 10
Melba 2024 2 8 4
Elmore 2024 4 16

EnergyTechnologiesArea T
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Hosting capacity

analysis

(Quantify grid upgrade\
requirements to
balance near-term

GER adoption with
long-term system

Improved
interconnection

procedures and flexible
interconnections

7

Support cost-effective
and faster deployment

investment needs )

Energy Technologies Area
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of GERs identified in
IRP

\

GER deliverability
reviews

(

Build confidence in the

\

ability of GERs to
provide services
identified in IRP




Integrating GERs: NV Energy

: _ . . Hosting Capacity Analysis
Nevada requires utilities to include GER plans in IRPs. v m—ep—
* NV Energy’s 2024 IRP includes: =

o Discussion of how the GER plan is coordinated with
other components of IRP

o Transportation Electrification Plan

o Discussion of continued refinement of local resource
analysis going forward

o  Publicly available portal

m Locational net benefits analysis

m Hosting capacity analysis for three scenarios

m Load profile and data downloads
s Grid needs assessment data

Energy Technologies Area
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https://ob.nv.gov/puc/api/Document/Aa8i3%C3%89EZgsXWIIigkSFFqfXZMSsNEM2T59GUz0SdnE9baOE2Hi1WgAysde3rD65SEYKA3g8Dwt%C3%89l%C3%81mvRAButhJ8%3D/?OverlayMode=View
https://drp.nvenergy.com/

Integrating GERs: Georgia Power

g : FOI_IO_WIng its 2022 IRP, Georgla_Power Georgia Power’s Cost Benefit Framework for
‘1 solicited almost 300 MW of distributed Distributed Generation Procurements

. generation_ Component Utility Distributed Owned or

‘ L Scale Generation Contracted

° The Utl I Ity prOVIded bldders Wlth Iocatlonal Avoided Energy Costs Benefit Benefit Include Include
gu Idance’ InCI Ud I ng a hOStI ng CapaCIty map’ Deferred Generation Capacity Costs Benefit Benefit Include Exclude
resulting in a higher percentage of feasible Avoided Transmission Losses .
bIdS than prlor effo rtS Locational Transmission Value N/A Bengsit or Include * Exclude :
» Georgia Power proposes additional Avolded Distribution Losass o seeme rowaee e :
procurement Improvements In ItS 2025 IRP Integration Costs Cost Cost Include Include i
le) O pt| on fo r b | d d ers to rece|ve Syste m va | ue Cred |t Renewable Energy Certificates Benefit Benefit Include Exclude B
for co-locating utility-controlled storage ¥ he aveided sutoion oss e atormined by th terconneeion ooaonanthe distbutionsystom i

o More locational granularity in assigning avoided
transmission credits to projects Georgia Power, 2025 *

Energy Technologies Area . u
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https://services.psc.ga.gov/api/v1/External/Public/Get/Document/DownloadFile/221233/102406

Integrating GERs: Massachusetts

* Massachusetts identified a significant need for new Proposed Long-Term System Planning
resources to meet state objectives. Cost Allocation Principles
o Interconnection costs are a barrier to resource
deployment.
* A provisional Capital Investment Project (CIP)
program addresses near-term distribution grid
needs for group study projects facing high ’ tEhrgig‘f;aﬁgsiiﬂgvfa'%gg}%”;\%qg&e

interconnection costs. Sound « Reduces costs for certain flexible

. _ Development . ; AT
o The CIP allocates costs to interconnection Signals interconnections and co-optimization
of resources to meet other system

customers and distribution customers based on
. needs
accrued benefits.
. : : » Encourages efficient use of hosting
A Long-term Sys’Fem Elann!ng I?roposgl builds on capacity by deploying techniques Iike
the CIP to proactively identify distribution needs. co-location with storage, technical

o Utilities would assess flexible interconnection de-rating, and dispatch-limiting
. . : schedules
options for additional system benefits.

» Covers both GER and end-use load
Beneficiary customers

Pays » Covers customers interconnecting at
different points in time

MA Joint Utilities, 2025

Energy TechnologiesArea . s
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https://eeaonline.eea.state.ma.us/dpu/fileroom/

Integrating GERs: Resource Deliverability

» Federal Energy Regulatory Commission (FERC) Order 2222
removes barriers to GER aggregations in wholesale markets.

« Affected utilities have 60 days to review proposed
aggregations in their service territory.
o Capability review — Confirmation of executed interconnection

agreements and review for conflicts with retail tariffs or
compensation schemes

o Safety and reliability review — Evaluation of dispatch profiles, hourly
storage schedules, and interconnection agreement limits such as
export caps

 Ensure GERs are deliverable for bulk services and
unconstrained by hosting capacity limits

Energy Technologies Area
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https://www.iso-ne.com/static-assets/documents/100027/der_market_roles_infographic.pdf
https://www.iso-ne.com/static-assets/documents/100027/der_market_roles_infographic.pdf
https://www.iso-ne.com/static-assets/documents/100027/der_market_roles_infographic.pdf

Co-Optimizing Resources

Integrate resource, Update approaches to
transmission, and planning for reliability
distribution planning

: « Some states and utilities are moving toward
: planning processes that consider all levels e

of the grid in conjunction with one another.

* Fully Integrated System Planning considers s Comprehensive Aligned snazeaicualty

planning

generation, transmission, distribution, and
customer resources together.

emerging resources

and their value and environmental justice

o  Truly integrated system planning is still
nascent, and the depth of integration varies.

o Best practice is to develop iterative feedback
loops between process steps. engage takehalders

 Integrated System Planning may look at
gas and electric systems together.
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https://rmi.org/insight/reimagining-resource-planning/

Co-Optimizing Resources: Convergent & Divergent Analysis

 Distribution feeder peaks may occur
at a different time or magnitude
compared to bulk system demand

due to: \/\ \/OQ
o Type of loads on the feeder

o Weather variations across a service

System and local di d may be convergent... . or entirely divergent

e: Southern California Edison|

territory B et ZTZZ"."ZL B V' E.’Z,'.”.
o Penetration of GERs - . IR -
o Diversity of individual feeder demands |~ . E® - I . EE .
- Convergence or divergence affects | . l B . | -

the value of distribution resources for saweeicr
bulk power system needs.
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Co-Optimizing Resources: Xcel Energy

" '« Following initial development in its 2024 IRP, Xcel Energy is
proposing a Capacity*Connect program. Program Value Streams
o  Deployment of 50-200 MW of utility-owned and operated
. distribution-sited batteries through 2028 — $152-$430M
* Program would provide operational experience for optimizing
distribution system for bulk system benefits

o  Xcel expects majority of value from battery participation as a capacity ‘&D
resource in ISO’s resource adequacy construct and additional value Value

from participation in an energy market or through avoided energy
market purchases

o  Program could provide faster, cheaper interconnection

» Site batteries where distribution and bulk loads coincide to
reduce or defer investments s xee N Docker 25578
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1 distribution
N * System security analysis
. accounts for

distribution resources

* |f violations occur, utility
iterates to identify
distribution system needs

* Production cost model
helps identify cost-
effective solutions
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Capacity
Expansion
Planning

(RESOLVE)
Meet reliability

Adjust ERM or adjust
‘\\\ specific resources
based on size, criteria?
frequency, and duration :
\\ shortfaft—__ ‘ |
\ e

Inputs,
Assumptions,
Constraints &
Scenarios

Timing, type, quantity

of resource additions Resource

Adequacy
Analysis
(PLEXOS)

\\_ Change grid service needs,
add specific resource,

Distribution

AnalsysEI: Add new resources,
/ (LoadSEER, NWA, or transmission
PR Synergi)
Identify
mmgaﬂO"S' Meet distribution

\.._ planning criteria?

\

Reliable portfolio of
resource additions

eci no flexibility violations?  ommiment& System i
transmission, or NWAs - \  Dispatch Conditions Security L
i PR e @ Analysis

S~ \ (PSSE/PSCAD) =
1
N

Hawaiian Electric deploys iterative modeling across generation, transmission, and

Final Grid Needs
Portfolio

ey e

Production
Cost

Simulations
(PLEXOS)

Grid service needs met &

Adjust generator and inverter contfol
Adjustgrid services & redispatch

S
Meet transmission

planning criteria? .

—_— ‘HE: R

@

Hawaiian Electric



https://hawaiipowered.com/igpreport/IGP-Report_Final.pdf

Co-Optimizing Resource: Vermont

. Utili timi lectri t | t | ith Non-Transmission Alternative Analysis
- lHites optumize electric system pans O comply wi
" state statutes for least-cost planning.

" '+ lIdentify how distribution assets could defer need for T&D —

.- upgrades, translating into customer savings.

o 2024 Long-Range Transmission Plan identified need for

new line & transformer upgrades by 2032 at a cost of P
2024 Long Range Plan assumed 0% EV charging Control
$200M, driven by load growth * Al changmansgamar g et conisDRAEI Y g A
bymorning.  POWE

o Using hourly data, Green Mountain Power identified |

distribution-level solutions to support deferral of .

transmission investment need - !

* The Vermont System Planning Committee is a bridge for |

communication, including aligning and vetting assumptions : : .

and using the same models. Rttt e |
e

GMP, 2025 !
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https://www.vermontspc.com/sites/default/files/2025-07/GMP%20NTA%20Time%20Series%20Analysis%20presentation.pdf

Processes for Coordination

(O Establish robust data management systems to support advanced analyses and
g) information- sharing.

« Currently, no single model optimizes all levels of s system.
« Data marshalling is hard, but good planners fix bad data.
Establish consistent, meaningful, and streamlined opportunities for stakeholders.
/\/ « Communicate clearly, using naming conventions, updated calendars, and webpages.
» Solicit candid feedback regularly throughout the process.
@ Reduce internal utility silos.
0e® . Change management is important when undertaking novel planning practices.
Consider timing requirements across planning processes and sequence appropriately.

~ » Keep processes separate where appropriate to ensure sufficient depth of analysis and
() expertise and avoid using resources where not needed.

Conduct planning in bite-sized pieces to support forward progress.
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Coordination of DSP With IRP and Other Types of Plans

Bulk Power

(IRP and
Transmission)

DERs
(including
efficiency)

Electrification

Other Related
Plans

Highest Level

of

Coordination

a

» IR W = Rl = F

&

P
()
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https://emp.lbl.gov/publications/state-requirements-electric
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* States and utilities are taking meaningful steps to coordinate and integrate

IRP and DSP.
: : : . : N INTEGRATED SYSTEM PLAN:
o Evaluating the impacts of integration is challenging, but maximizing STUDY OF HOW TO ACHIEVE GOALS

use of distribution-level assets increases their value.

o The changing landscape of utility planning — growing distribution
system needs and resources and increased focus on affordability —
requires increased consideration of the distribution system. Stakeholder

* |dentify key bridges between both processes. Erpmns

o May require more sophisticated distribution planning practices

* Good planning depends more on the people than the tools.

o Communication among planners, regulators, and stakeholders in
collaborative venues is key.
o Expertise across stakeholders at the nexus of DSP and IRP is
nascent.
SRP, 2023

——

Engagement
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https://www.srpnet.com/assets/srpnet/pdf/grid-water-management/grid-management/isp/SRP-2023-Integrated-System-Plan-Report.pdf
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Berkeley Lab, Integrated Distribution System Planning website, including interactive DSP decision framework
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