DISTRICT OF COLUMBIA

Advanced Inverter and High-DER
Integration Roadmap under Integrated
Distribution System Planning

2025 -2041

Increasing DER penetration requires coordinated evolution of interconnection, advanced inverter
functionality, hosting capacity, distribution planning, protection, grid visibility, communications,
interoperability, cybersecurity, DERMS/ADMS, storage, demand flexibility, microgrids, and utility
operational practices.

Advanced inverters are positioned as an enabling technology within Integrated Distribution System Planning (IDSP), not
as a standalone initiative. Legal requirements are shown separately from engineering recommendations throughout.

MILESTONE LEGEND

. STATUTORY / REGULATORY

Requirements established by District law, PSC
orders, or adopted regulations.

VERIFIED / IMPLEMENTED

Completed analyses, documented deployment,
and finalized regulatory actions.

RECOMMENDED / PROPOSED

Forward-looking engineering, planning, or
regulatory actions and targets.

PREPARED FOR

DCPSC - DOEE - Pepco - Utility Executives - IEEE - Regulators - Technology
Providers

Roadmap Projected and Developed by Laura A. Ward, Ph.D.

With strategic mentorship from Thomas Bartholomew, Associate
Director, Clean Energy Division, District of Columbia Department of
Energy & Environment (DOEE)



2025 DC DER / Solar Baseline

Quantitative starting point for the distribution planning scale that increasing DER penetration must be accommodated against.

4.30% 3.93% 19,915 312.7 MW

Of reported retail sales represented by

SRECs retired Certified solar systems within DC Certified solar capacity within DC

Statutory solar RPS requirement

373.7 MW 457 72.7 MW 11,892

Community Renewable Energy Facilities

CREF capacit CREF subscribers
(CREFs) pacity ubscrt

Total eligible RPS-certified solar capacity

Estimated Solar Capacity Associated with the 2025 Requirement vs. Eligible Certified Capacity

Estimated solar capacity associated with 2025 requirement — 293.3 MW

Eligible certified capacity — 373.7 MW




2025-2041 Integrated Roadmap: Five Coordinated Lanes

IEEE 1547 establishes DER capabilities = Interconnection determines how DERs connect - Hosting capacity identifies constraints - Advanced inverters provide controllable grid support > ADMS/DERMS provide operational
coordination = IDSP governs long-term planning and investment.
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Advanced Inverter Implementation Pathway

Installing an IEEE 1547-compliant inverter is not equivalent to operationalizing its grid-support capabilities.

IEEE 1547-2018 Advanced Inverter Advanced Inverter

Coordinated DER High-DER
Compliance Configuration Operationalization

Capabilities Grid Services

NEAR-TERM CAPABILITIES INTEGRATION REQUIREMENTS LONGER-TERM CAPABILITIES

o Volt-VAR o Settings governance .
. . o DER coordination
o Volt-Watt o Protection coordination o o
o o Distribution flexibility

° Frequency-watt ° Communications . .

. o ° DERMS integration
o Ride-through o Interoperability . . L

. o Microgrid coordination
° Reactive power ° Telemetry . .
. o BESS integration

o Export controls ° Cybersecurity . ] . o

o . Grid-forming readiness (where justified)
o Limited export o Data exchange

Hosting Capacity, Interconnection, and IDSP Are Interdependent

HOSTING INTEGRATED DISTRIBUTION

CAPACITY INTERCONNECTION

ANALYSIS SYSTEM PLANNING

Identifies integration constraints - Informs interconnection screening - Flags potential upgrades - Evaluates voltage, thermal & reverse power-flow limits - Supports DER forecasting, NWA assessment, and distribution
investment



DERMS / ADMS Maturity Pathway

DERMS deployment should follow sufficient maturity in grid models, telemetry, communications, interoperability,
cybersecurity, and operational governance — not stand alone.

VISIBILITY CYBERSECURITY, INTEROPERABILITY & DATA GOVERNANCE

DER inventory - AMI - Sensors - Telemetry

A cross-cutting layer spanning the full 2025-2041 roadmap, evolving with
increasing digitalization and controllability rather than appearing only as a late-
stage requirement.

SITUATIONAL AWARENESS

o DER & advanced inverter communications
Grid models - DER forecasting - Hosting capacity

o Utility control interfaces

o DERMS/ADMS integration
ADVANCED OPERATIONS

] Authentication & access control
ADMS - Distribution automation ° Secure data exchange
o Device lifecycle management
DER COORDINATION o Vendor interoperability
o OT governance

DERMS - BESS - Demand response - Managed EV charging

FLEXIBLE DISTRIBUTION SYSTEM

DER orchestration - Dynamic operating limits - Flexibility services - Microgrids




Affordability, Cost Containment & Standards Transition

2025 Cost Context

Recommended P1547 Transition Planning

~$272-6M ~$22 1'2M ~$407 RECOMMENDED REGULATORY ACTION

2025 RPS compliance cost 2024 RPS compliance cost Average SREC price
IEEE 1547-2018 Implementation

IDSP evaluates investment options against a common, quantified basis — advanced inverters are not
assumed to reduce rates or compliance costs on their own. Monitor P1547 Revision

IDSP Evaluation Criteria

Technical Gap Assessment
Reliability Customer Affordability DER Hosting Capability
Capital Investment Operational Efficiency Clean-Energy Compliance Cybersecurity Risk PSC Pre-RUIemakmg

DER Growth - Need for Grid Investment - IDSP Evaluation District Adoption Decision
Traditional Advanced Inverter / Hybrid . .
Infrastructure Flexibility / NWA Solutions Implementation Transition

|<_|<_|<_|<_|<_| ‘
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Least-Risk / Cost-Effective Portfolio Recommended: initiate a pre-rulemaking proceeding on the forthcoming IEEE P1547 revision to
establish a proactive pathway for timely District adoption, with DOEE providing technical
leadership through the IEEE 1547-2018-Aligned High-DER Distribution Methodology, including
the Advanced Inverter and Interconnection Process Roadmaps.




2041 End State

15% Solar RPS + Mature High-DER Integrated Distribution System

STATUTORY OUTCOME IDSP / GRID-MODERNIZATION OUTCOME

Mature High-DER
0
159% Solar RPS Distribution System

Reliable Resilient Affordable
Per the District's applicable statutory Renewable Portfolio Standard schedule for local
solar generation. Secure Observable Interoperable
Flexible DER-Aware Data-Driven

Operationally Coordinated

Capable of integrating: Distributed PV - CREFs - BESS - EV's - Demand Flexibility - Advanced Inverters - Microgrids - DERMS/ADMS - Other DERs

The District's next grid-modernization challenge is not simply connecting more DER. It is integrating interconnection, advanced inverter capabilities, hosting capacity, data, digital
operations, flexibility, resilience, affordability, and utility investment planning through a coordinated Integrated Distribution System Planning framework.
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