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Addressing Scale within Integrated Planning Processes

Address state/community objectives through an IDSP process and 
align with regional planning efforts
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Integrated Distribution System Planning

Distribution planning across the U.S. addresses 3 key overlapping areas of focus 
to meet customer needs

Key considerations:
• Convergence of state energy policy objectives and priorities 

with utility/3rd-party planning processes
• Integration of customer and 3rd-party systems with utility 

systems
• Coordination, control, and application of distributed energy 

resources (DERs)
• Improvement in reliability, resilience and operational efficiency
• The application of advanced sensing, communications, control, 

information management, and computing technologies to 
enable the above

• The application of grid architecture to ensure the building of a 
coherent system that is scalable

• Business process redesign to support effective planning, grid 
operations, and market operations
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Objectives-Based Planning

Creating a shared understanding among stakeholders of strategies for incorporating resilience and 
equity into current grid modernization practices is essential. Without clear objectives, it becomes 
difficult to assess whether resulting plans are responsive and if key stakeholders will accept them.
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Spectrum of Resilience Measures

Less sophisticated, 
yet foundational

More sophisticated, 
requires advanced 

grid capabilities

• Hardening 
infrastructure

• Ensuring 
adequate 
emergency 
management 
capabilities

• Back-Up 
provisions (e.g., 
fuel)

Robust Asset 
Management:
•Asset 

monitoring
• Failure 

prediction
•Data analysis 

(GIS)

Monitoring and 
control of system 
state to enable 
adaptive response 
capabilities in real-
time and for 
predictive analysis 
(modeling,  
simulation, and 
analytical platforms)

Real-time control and 
coordination of 
system assets, 
including inverter-
based resources 
(DERs), and 
microgrids to adapt 
to emergency 
situations

Note: FPL and more advanced utilities undertake continuous improvement of hardening and asset management practices and have built
information platforms for emergency crews.  Utilities e.g., PJM and Austin Energy are also implementing real-time sensing and controls to 

mitigate wildfires and control assets under emergency conditions.  All the above activities are in play and best practices are available.
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IDSP Essential Components

Source: DSPx Guidebook, Vol. 4 (final draft), 2020



7

Emerging Distribution System Planning Inputs

Distribution planning increasingly dependent upon IRP/bulk power planning, local 
sustainability & resilience plans, and use of DER
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Planning Objectives

A well-designed integrated distribution system planning process provides a framework 
for translating policy objectives into holistic infrastructure investment strategies
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Coordinated Processes within IDSP

Given the need to deploy technological solutions that address current socio-economic concerns, 
distribution system planning now requires a coordinated effort across the policy, regulatory, and utility 

decision domains with active stakeholder engagement throughout 

Regulation
Policy 

Formulation

Lifecycle 
Stakeholder 
Engagement

Objectives, 
Metrics, & 
Priorities

Threat-Based Risk 
Assessment

Forecasting, plus 
Scenario & 
Uncertainty 

Analysis

Valuation & 
Prioritization 

(Multi-Objective 
Decision Analysis)

Community/State Processes
(Policy & Public Focus)

Phased 
Deployment

System 
Engineering

Grid Function 
& Structure 
(Grid Mod)

DER/3rd Party 
Utilization & 
Coordination

Threat-Based Risk 
Assessment

Forecasting, plus 
Scenario & 
Uncertainty 

Analysis

Valuation & 
Prioritization 

(Multi-Objective 
Decision Analysis)

Utility Processes
(Engineering & Public Focus)

Objectives, metrics, 
and priorities

Near- and long-term 
deployment plans
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Threat-Based Risk Assessment

Forecasting of threat severity 
(low, medium, and high)

Tiering of key 
infrastructure and 

populations

Policy Development

E.G., policies on:
• Tax-based funding for resilience measures
• Treatment of vulnerable or disadvantaged 

populations
• Establishment of special committees, 

studies, and working groups

Regulation

• Provision of planning objectives and 
criteria to utilities, plus metrics

• Integrated planning guidelines
• Evaluation and approval of utility plans
• Establishment of working groups

Formulation of 
resilience-based 

objectives and metrics

Planning 
guidance to 

utilities

Utility annual and 
long-term plans to 
address resilience 

and grid 
modernization

Utility 
Planning and 
Analysis

Threat-Based Risk Assessment

Threat assessment: 
identification and 

prioritization

Threat scenarios: assessment of impact 
of threat on infrastructure and 

populations

Where: risk = f(threat, vulnerability, consequence)

Reference HECO IGP Resilience Working Group Report, June 1, 2020: 
https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-
grid-planning/stakeholder-and-community-engagement/working-
groups/resilience-documents. 

https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-grid-planning/stakeholder-and-community-engagement/working-groups/resilience-documents


11

Informing Decisions

COASTAL FLOOD RISKS TO COASTAL ASSETS 
AND ENERGY INFRASTRUCTURE

• Projected coastal flood risks due to 
sea-level rise and a “Sandy-like” hurricane 
storm surge

• Projected asset-level inundation depths to 
energy and fuel infrastructure

• Assigned risk scores based on projected 
exposure and severity of impacts

• Developed visualization tools to enable 
stakeholders to investigate asset-specific risks 
in post-analysis

Critical Infrastructure in Maine

From Tom Wall, Center for Climate Resilience and Decision Science, Argonne National Laboratory
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Resilience Planning Components (from HECO RWG)

Conducted jointly 
with stakeholders.* 
Utilities perform 
engineering analysis 
to determine 
impacts, assess 
gaps, and develop 
solution options

*Hawaii set up a Resilience Working 
Group. See June 1, 2020 report: 
https://www.hawaiianelectric.com/
clean-energy-hawaii/integrated-
grid-planning/stakeholder-
engagement/working-
groups/resilience-documents

https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-grid-planning/stakeholder-engagement/working-groups/resilience-documents
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Dimensions & Approaches of Energy Equity

Source: Wallsgrove et al.
2021https://iejusa.org/section-1-defining-energy-justice/

https://www.researchgate.net/figure/Three-core-energy-justice-principles_fig1_350165950
https://www.researchgate.net/figure/Three-core-energy-justice-principles_fig1_350165950
https://iejusa.org/section-1-defining-energy-justice/


14

Energy Equity Metrics

Section 40101(d) Formula Grants to States & Indian Tribes | netl.doe.gov

https://netl.doe.gov/bilhub/grid-resilience/formula-grants
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Taxonomy Example

Source: DOE-OE, 2017. Modern Distribution Grid, Volume I: Customer and State Policy Driven 
Functionality. Available online at: https://gridarchitecture.pnnl.gov/media/Modern-Distribution-
Grid_Volume-I_v1_1.pdf

https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume-I_v1_1.pdf
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NH PSC’s Staff Conceptual Functional Roadmap
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Xcel Energy 15-Year Grid Mod Roadmap (2019)
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Questions


