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Why Grid Modernization, Why Now?

The distribution grid was engineered for a world of centralized generation and one-way power flow. That world no longer exists. The District faces a convergence

of forces that demand a fundamental rethinking of how the grid is planned, operated, and regulated.

DER Proliferation

Rooftop solar, battery storage, EVs, and heat pumps are connecting to the
grid at unprecedented scale, creating bidirectional flows and new voltage

management challenges.

Resilience Imperative

Climate-driven extreme weather events expose the vulnerability of
centralized infrastructure, demanding distributed, islanding-capable, and

self-healing grid architectures.

Electrification Demand

Building and transportation electrification is reshaping load profiles,
increasing peak demand, and compressing the margin for traditional grid

operations.

Regulatory Urgency

Federal and local clean energy mandates, DER compensation reform, and
evolving interconnection rules require a modernized regulatory and

technical foundation, and they require it now.
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District Energy Vision and the 2041 Target

o Achieving 15% local solar generation by 2041 is not simply an environmental commitment. Itis a
1 5 /o grid modernization mandate. Meeting this target requires the District's distribution

infrastructure to evolve in lockstep with DER deployment.

Local Solar Generation by 2041

Hosting Capacity Expansion
The District's landmark renewable portfolio target anchors a broader vision:

a clean, reliable, and resilient energy system powered by locally sited Distribution circuits must be engineered and upgraded to accommodate significantly
distributed resources. higher DER penetration levels across all eight wards.

Interconnection at Scale

Streamlined, transparent interconnection processes are essential to allow thousands of
new DER installations to connect without bottlenecks or multi-year delays.

Operational Intelligence

Advanced grid management systems must provide real-time visibility and control of
distributed resources to ensure reliability as solar penetration rises.
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DOEE Integrated Grid Modernization Framework
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Hosting Capacity and Distribution Planning

Understanding where the grid can absorb new DERs and where it cannot is the foundational intelligence layer for all downstream interconnection, investment,

and deployment decisions.

Identifying Grid Capability

Hosting Capacity Analysis (HCA) maps the technical headroom available on
each distribution circuit for additional DER without triggering voltage
violations, thermal overloads, or protection coordination failures. DOEE is
working with Pepco to ensure HCA maps are publicly accessible, regularly

updated, and integrated into planning workflows.
Constraint Identification

Beyond raw capacity, distribution planning must identify specific circuit-level
constraints, including aging infrastructure, recloser settings, and transformer
limitations that restrict DER hosting and require targeted investment or

operational changes.

Opportunity Mapping

HCA data, paired with equity and resilience overlays, enables DOEE to
prioritize DER deployment in underserved communities and critical facility

locations where distributed resources deliver the greatest co-benefits.
Integrated Planning

Distribution System Planning (DSP) must evolve to treat DERs as non-wires
alternatives, capable of deferring or replacing traditional capital investments,

embedding them into the utility's multi-year infrastructure investment cycle.
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DER Interconnection Reform

Interconnection is the gateway to DER deployment. Opaque processes, unpredictable timelines, and limited technical transparency are among the most

significant barriers to achieving the District's solar and storage goals.

Standardized Application and Review Transparency and Queue Visibility

Adopt tiered interconnection screens aligned with FERC Order 2023 principles,  Publish interconnection queue status, study timelines, and cost allocation
establishing clear, standardized technical review pathways for systems of all methodologies in accessible, machine-readable formats. Stakeholders and
sizes, reducing duplicative studies and eliminating arbitrary review triggers. developers need visibility into where projects stand and why.

S <3

Timeline Accountability Scalable Integration Pathways

Establish binding processing milestones with regulatory consequence fornon-  Develop streamlined, low-cost interconnection tracks for small residential and
compliance, ensuring that DOEE and Pepco are held accountable to commercial DERs, freeing engineering resources for complex projects while
predictable, reasonable interconnection timelines for all DER categories. dramatically accelerating deployment at scale.
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IEEE 1547-2018 and Advanced Inverters

IEEE 1547-2018 represents a generational shift in how DERs interact with the grid: from passive loads that must disconnect during disturbances to active, grid-supportive resources

that provide essential reliability functions.

Voltage Regulation Frequency Response
Advanced inverters can actively Grid-following and grid-forming
regulate voltage on distribution inverters provide frequency support
circuits, reducing the need for during disturbances, improving
traditional voltage regulation system inertia as synchronous
equipment and enabling higher DER generation declines across the
penetration levels. regional grid.

Ride-Through Capability

IEEE 1547-2018 mandates voltage and frequency ride-through settings that
prevent mass DER disconnection during grid disturbances, a critical reliability
safeguard at high penetration levels.

DOEE's role is to work with Pepco and DCPSC to ensure that IEEE 1547-2018 is not
merely adopted on paper, but actively implemented, with utility interconnection
requirements, inverter settings, and commissioning protocols aligned to extract the full
grid-supportive value of advanced inverter technology.

[J  Unlocking advanced inverter functions is the lowest-cost path to improved
grid stability at high DER penetration: no new hardware required, only
configuration and commissioning.
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DERMS, ADMS, and the Intelligent Distribution Grid

As DER penetration rises, the distribution grid requires a new layer of digital intelligence: systems that provide real-time visibility, predictive analytics, and coordinated

control of thousands of distributed assets operating simultaneously.

O

Real-Time Visibility

ADMS platforms aggregate telemetry from distribution sensors, smart meters, and
DER inverters, giving operators a live, circuit-level picture of grid conditions that was
impossible with legacy SCADA systems.

oK

Interoperability Standards

OpenADR, IEEE 2030.5, CIM, and CSIP-AUS provide the communication standards
necessary to ensure that diverse DER platforms, aggregators, and utility systems can
exchange data reliably and securely.

Nel

DERMS Coordination

Distributed Energy Resource Management Systems orchestrate DER dispatch,
curtailment, and voltage support across large fleets, enabling utility operators to

leverage distributed resources as controllable grid assets.

9,

Cybersecurity by Design

As grid intelligence expands, so does the attack surface. NERC CIP principles, zero-
trust architectures, and vendor security requirements must be embedded into
DERMS and ADMS procurement and deployment from the outset.
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Storage, Demand Response, and Grid Flexibility

Individual DERs become transformative when they are aggregated, coordinated, and dispatched as flexible grid resources, shifting the paradigm from passive

generation to active grid participation.

Battery Energy Storage Demand Response Programs Virtual Power Plants

Grid-scale and behind-the-meter storage assets Automated and price-responsive demand Aggregations of distributed solar, storage, and
provide peak shaving, frequency regulation, response programs allow commercial, industrial, flexible loads can function collectively as a Virtual
voltage support, and emergency backup. When and residential loads to modulate consumption Power Plant (VPP), providing grid services at utility
paired with solar, storage extends the in response to grid conditions, reducing peak scale from thousands of small, customer-sited
operational value window of DER generation and stress without new generation or transmission assets coordinated through a central platform.
enables dispatchable clean energy on demand. investment.

[ Flexibility is the bridge between DER deployment and grid reliability. Without coordinated flexibility programs, high DER penetration creates volatility

rather than value.




Microgrids, Resilience, and Energy Security

Microgrids represent the District's most powerful tool for delivering energy resilience to critical facilities and
underserved communities, capable of maintaining power to essential loads during extended grid outages through
controlled islanding.

Critical Facility Protection

Emergency operations centers, hospitals, water treatment facilities, and communication nodes require
guaranteed power continuity. Microgrids with local generation and storage provide that assurance
independent of bulk grid status.

Community Resilience Hubs

Community-sited microgrids at schools, recreation centers, and public housing complexes provide resilience
anchors for vulnerable populations during extreme weather events and prolonged outages.

Islanding and Reconnection

Advanced protection and control systems enable seamless transition between grid-connected and island
modes, maintaining power quality and safety during both planned and unplanned outage events.
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Modern DER Tariff Structures and Grid Services

Technical capability without economic signal is insufficient. Modernizing DER tariffs and compensation structures is essential to align the financial incentives of customers,
developers, and utilities with the District's grid and clean energy objectives.

Net Energy Metering (NEM) Grid Services Compensation
The foundational DER compensation mechanism, evolving Markets and utility programs that compensate DERs for
toward value-of-solar and locational pricing to better reflect delivering voltage support, frequency response, demand
the actual grid costs and benefits of distributed generation at flexibility, and capacity, turning customer assets into
different locations and times. compensated grid resources.
1 2 3 4
Flexible and Managed Export Equity-Centered Tariff Design
Innovative tariff structures that allow DER owners to export Tariff structures must be designed to ensure that low- and
variable or curtailable power in exchange for faster, lower- moderate-income households and environmental justice
cost interconnection, expanding hosting capacity without communities can participate in and benefit from DER
traditional infrastructure upgrades. compensation programs on equitable terms.
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Roadmap to 2041: The Path Forward

Achieving the District's 15% local solar goal requires executing a sequenced, multi-year modernization roadmap, with each phase building the capabilities that enable the next. This is not a linear project; it is an ongoing,
adaptive program of grid transformation.

&

Standards
IEEE 1547-2018 adoption, advanced inverter requirements, and

cybersecurity baselines establish the technical rules of engagement.

G566

i

Control

Coordinated dispatch and curtailment capabilities allow the utility
to manage DERs as active, reliable grid assets rather than passive
loads.

]

Scale

15% local solar by 2041: a resilient, flexible, equitable, and clean
District energy system serving all residents and communities.

@

Interconnection

Reformed, transparent, and scalable interconnection processes
remove the primary deployment bottleneck for DERs of all sizes.

7

Flexibility
Storage, demand response, and VPP programs transform the DER

fleet into a dispatchable, flexible resource portfolio supporting
reliability.

@

Visibility
ADMS and DERMS deployments deliver real-time, circuit-level
situational awareness of distributed resources and grid conditions.

Grid Services

Modern tariff structures and compensation frameworks align
economic incentives with grid needs, rewarding DERs for the
services they provide.

[ DOEE's leadership in this roadmap positions the District as a national model for high-DER grid modernization, demonstrating that clean energy ambition and grid reliability are complementary, not competing,

objectives.
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implementation, advanced and grid-forming inverter capabilities, DER visibility and operational integration, resilience,
cybersecurity, and emerging tariff and DER valuation strategies, creating a coordinated foundation to support higher
levels of distributed energy resources while maintaining grid reliability, flexibility, and operational readiness.
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