ELECTRICITY MARKETS & POLICY

BERKELEY LAB

Integrated distribution planning
and grid modernization

|
Lisa Schwartz, Berkeley Lab

New Mexico Public Regulation Commission
Integrated Distribution System Planning Workshop
September 28, 2023

This work was funded by the U.S. Department of Energy, under Contract No. DE-AC02-05CH11231.

ENERGY TECHNOL OGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION I ELECTRICITY MARKET s & PoLicy



=t ELECTRICITY MARKETS & POLICY

BERKELEY LAB

Disclaimer

This document was prepared as an account of work sponsored by the United States Government. While this document is believed
to contain correct information, neither the United States Government nor any agency thereof, nor The Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or assumes any legal responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by its trade
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof, or The Regents of the University of California. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency
thereof, or The Regents of the University of California.

Ernest Orlando Lawrence Berkeley National Laboratory is an equal opportunity employer.

Copyright Notice

This manuscript has been authored by an author at Lawrence Berkeley National Laboratory under Contract No. DE-ACO02-
05CH11231 with the U.S. Department of Energy. The U.S. Government retains, and the publisher, by accepting the article for
publication, acknowledges, that the U.S. Government retains a non-exclusive, paid-up, irrevocable, worldwide license to publish or
reproduce the published form of this manuscript, or allow others to do so, for U.S. Government purposes.

ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS DIVISION ELECTRICITY MARKETS & PoLicY 2



DISTRIBUTION SYSTEM
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https://epe.pnnl.gov/pdfs/Distribution_system_infographic.pdf

What is distribution system planning?

o Assesses needed physical and operational changes for the local grid
o Annual planning for distribution system spending for next year or two

o Longer-term utility capital plan over 5—10 year planning horizon
= Solutions and cost estimates updated every 1 to 3 years

Distribution Planning Horizons

Longer-Tem Planning

Mear-Term & Asset Planning

Dperational Planning

CurrentYear 1-2 Years 10Years

Figure: DOE 2020
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https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume_IV_v1_0_draft.pdf

What is a modern grid?

Improves power
quality and
reduces outages

Increases protection
of critical
infrastructure

Grid
Modernization
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efficient end-use
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uncertainty of conditions

Reliable

Quick recovery from
disruptions

Source: U.S. Department of Energy’s Grid Modernization Multi-Year Program Plan


http://energy.gov/sites/prod/files/2016/01/f28/Grid%20Modernization%20Multi-Year%20Program%20Plan.pdf

Why are states increasingly interested in distribution
system planning?
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Distribution system investments account for the largest portion of capex
for U.S. investor-owned utilities: 33% — $51.3B (projected) — in 2022.
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https://www.eei.org/-/media/Project/EEI/Documents/Issues-and-Policy/Finance-And-Tax/bar_cap_ex.pdf

What are the potential benefits from improved
distribution planning processes?

o Makes transparent utility plans for distribution system investments
in a holistic manner, before showing up individually in general rate
cases

o Provides opportunities for meaningful regulatory and stakeholder
engagement to improve outcomes

o Considers uncertainties
under a range of possible
futures (scenarios)

- Considers all solutions for
least cost/risk (including DERSs)

o Enables consumers and 3™
party providers to propose
grid solutions and participate
in providing grid services Source: Con Edison




Relationship of grid modernization planning to
integrated distribution system planning
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https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume_IV_v1_0_draft.pdf

Distribution & Modernization Investment Categories

Grid modernization layers on top of —
and integrates with — foundational grid infrastructure.

Grid Modernization

Microgrids
customer & multi-use)

- DER Integration
Reliability & & Utilization
Resilience

Advanced Sensing,
Protection & Controls
(e.g. ADMS, FLISR)

Basic Distribution Automation
(e.g. reclosers, fault current indicators, SCADA)

Asset Planning Aging Infrastructure Replacement
Resilient & Reliable Distribution Structural Design

Safety & Electric Code Compliance

Source: De Martini
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Start with principles and objectives
instead of picking technologies

o Grid modernization planning starts with the
state’s principles and objectives and the

capabilities needed to achieve them. That Wit / o Principles
. . . 1at |

determines functionality and system r,--‘

requirements. f o Objectives

- Holistic, long-term planning for grid @
modernization in the context of distribution iow )
system planning: @

o Supports state goals . n
t t
o Addresses interdependent and foundational

technologies and systems Figure: DOE 2020

= Core components — e.g., Advanced Distribution
Management System, Geographic Information
System, Outage Management System

= Applications to support other grid modernization
projects — e.g., smart meters, DER management

o Considers proactive grid upgrades to facilitate
customer choice
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https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume_IV_v1_0_draft.pdf

New Mexico grid modernization law (HB 233, 2020)

Grid modernization should facilitate:
o Integration of renewable electric generation

o Enhanced reliability, security, demand response capability, customer service,
efficiency/conservation

Technologies and systems specifically included:
Advanced metering infrastructure
Intelligent grid devices for real time system and asset information
Communications networks for service meters
Distribution system hardening projects for circuits and substations
Physical and cyber security measures
Energy storage systems and microgrids for reliability, resiliency and power quality
Facilities and infrastructure to support EV charging systems
New customer information platforms
Greater service options and expanded access to energy usage information

Integrated distribution system planning can consider all of these things
in the context of a holistic assessment of grid needs and potential
investments.
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https://www.nmlegis.gov/Sessions/20%20Regular/final/HB0233.pdf

Integrated distribution planning elements

Stakeholder engagement throughout
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Emerging distribution system planning inputs

Distribution planning is increasingly dependent on resilience plans, bulk power
system planning, local planning, and use of DERSs.
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Evolutionary framework for distribution systems

Stage 1. DERs <56% of distribution peak can be accommodated without material changes to
infrastructure, planning and operations. Grid modernization focuses on replacing aging infrastructure
and deploying advanced technologies for reliability, resilience, safety, and operational efficiency that
also enable integration and utilization of higher DER levels in stages 2 and 3.

Stage 2. DERs 5%-15% of distribution peak, with pockets of high customer adoption of solar and EVs.
Individual and aggregated DERs are increasingly used as load-modifying resources for both
distribution system and bulk power system services. Grid modernization enables real-time
observability and operational use of DERs.

Stage 3. DERs >15% of
distribution system peak

Individual DERs and DER
aggregations are optimized to
provide grid services.
Multi-use/community
microgrids help support local
energy supply and resilience.
Ultimately, distribution system-
level energy transactions are
enabled.

Grid modernization includes
dynamic managing of
distribution system hosting
capacity with high levels of
solar PV, storage and
electrification.

Scope & Scale Of DER
Integration & Utilization
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Resources

Berkeley Lab’s integrated distribution system planning website

U.S. Department of Energy, Modern Distribution Grid

Berkeley Lab and Pacific Northwest National Lab, Peer-Sharing Webinars for Public
Utility Commissions on Integrated Distribution System Planning with NARUC, 2023

L. Schwartz and N. M. Frick, Berkeley Lab, “State requlatory approaches for distribution
planning,” Presentation for New England Conference of Public Utility Commissioners,”
June 16, 2022

N. Frick, S. Price, L. Schwartz, N. Hanus and B. Shapiro, Locational Value of Distributed
Energy Resources, Berkeley Lab, 2021
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https://emp.lbl.gov/projects/integrated-distribution-system-planning
http://www.doe-dspx.org/
https://www.naruc.org/cpi-1/electricity-system-transition/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
https://eta-publications.lbl.gov/sites/default/files/schwartz_state_distribution_planning_20220616.pdf
https://emp.lbl.gov/publications/locational-value-distributed-energy
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Contact
Lisa Schwartz: Icschwartz@Ibl.gov

For more information
Download publications from Electricity Markets & Policy: https://emp.lbl.gov/publications
Sign up for our email list: https://emp.lbl.gov/mailing-list
Follow Electricity Markets & Policy on Twitter: @BerkeleyLabEMP
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