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Poll: Have you ever had more data than you knew what 

to do with?

 Yes

 No
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Distribution system data, metrics, and analysis

Study Motivations

 Utilities perform extensive analysis 

to develop distribution system plans, 

but regulators and stakeholders 

often do not know:

 What data are available

 How the utility uses those data

 What data they need to make informed 

decisions

 Distribution system data can inform:

 Regulatory decisions

 Stakeholder comments

◼ e.g., state energy offices can help shape 

IDSP outcomes

 Building and transportation electrification 

planning

Goals

 Increased understanding of:

 Types of data, metrics, and analyses 

that regulators and stakeholders can 

ask for in distribution planning 

proceedings

 How data can improve regulatory 

decision-making
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Source: EPRI

https://emp.lbl.gov/publications/state-energy-offices-engagement
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Asset management (1)

 Utilities establish an inventory of distribution system 

assets and analyze their condition and performance

 Key categories

 Design standards

◼ Provide transparency into engineering methods and design 

decisions

 Programmatic investments

◼ Support assessments of the reasonableness and cost-

effectiveness of asset-related investments

 Asset characteristics

◼ Describe reliability performance and the configuration of 

equipment

 Asset health and reliability investments

◼ Explain how utilities use asset health information to identify and 

prioritize equipment replacements and upgrades alongside 

other drivers
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Source: Westwood

https://westwoodps.com/services/distribution-line-engineering
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Asset management (2)

 Data on design standards can include:

 Construction standards (e.g., availability and readiness 

of devices such as voltage regulators)

 Engineering standards (e.g., guidelines for 

undergrounding lines or cable replacement policy)

 Assessments of the impacts of strategic initiatives, 

such as costs and reliability impacts of storm 

hardening 

6

Source: EPRI
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Worst-performing circuits (1)

 Utilities analyze the duration, frequency, and 

number of customer service interruptions to 

identify circuits (feeders) with the worst reliability

 Key categories

 Metrics and criteria for identifying worst-

performing circuits

◼ Affect circuit performance, provide transparency 

into how utility ranks circuits

 Characteristics of circuits

◼ Provide context for potential remediation actions 

and the level of effort for remediation

 Remediation plans for addressing poor 

reliability

◼ Show how utility is responding to known reliability 

issues

7

Source: EPRI
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Worst-performing circuits (2)

 Circuit characteristics in worst-performing circuit reports can include:

 Technical details (e.g., voltage, line length, share overhead)

 Customer counts (e.g., by class, medical rate status)

 Reliability metrics (e.g., SAIFI, total number of interruptions)

 Event history (e.g., date and cause of interruption)

 Maintenance history (e.g., date of last tree trimming)

8

Source: New York State Electric & Gas, 2022 Annual Reliability 

Report

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B303C3987-0000-C1BD-98AB-C3D5DA6A7B30%7D
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Scenario analysis (1)

 Utilities consider the implications of future grid conditions on IDSP activities
 Scenarios manage uncertainty by setting bounds on the range of conditions the distribution system 

may face

 Scenarios are plausible futures but do not represent all possible conditions the distribution system 

may face

 Key categories

 Scenario structure

◼ Describes areas of uncertainty

◼ Helps regulators and stakeholders interpret and compare scenarios

 Assumptions

◼ Enables regulators and stakeholders to assess whether scenarios 

align with policy, expected market and technology changes, and 

climate change

 Implications of scenarios on planning activities

◼ Increases awareness of risks to the distribution system and 

provides a starting point for discussions on mitigation and adaptation

9

Source: EPRI

https://www.epri.com/research/products/000000003002030781
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Scenario analysis (2)

 Scenario analysis assumptions can address uncertainty in technology

 Adoption levels (e.g., low, medium, and high)

 Efficiency (e.g., fuel efficiency for EVs)

 Operations (e.g., managed vs. unmanaged charging)

10

Hawaiian Electric, 2023 Integrated Grid Plan

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


ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENT AL IMPACT S D IVISION | ENERGY MARKET S & POLICY

Load and DER forecasting (1)

 Utilities estimate peak demand at specific locations on the distribution 

system to inform timing, need, and type of distribution system investments

 Key categories

 Input assumptions and modeling decisions

◼ Enable regulators and stakeholders to validate assumptions and propose alternative approaches

 Peak demand estimates

◼ Characterize conditions that the grid will face in the future

◼ Identify drivers of peak demand growth

◼ Inform strategies to mitigate peak demand increases
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Source: Kevala

High AdoptionLow Adoption
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Load and DER forecasting (2)

 Input assumptions and modeling decisions can include:

 Types of DER and electrification technologies accounted for in the forecast such as light 

and heavy duty electric vehicles (EVs)

 Adoption rates at feeder-level or for whole jurisdiction

 Technology efficiency (e.g., coefficient of performance for heat pumps or fuel efficiency for 

EVs)

 Operating characteristics (e.g., managed vs. unmanaged EV charging, battery discharge 

profile)
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Source: National Grid New York, 2024 to 2033 Electric Peak (MW) 

Forecast and 2050 Load Assessment

https://systemdataportal.nationalgrid.com/NY/documents/Peak_Load_Forecast.pdf
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Hosting capacity analysis (1)

 Utilities determine the amount of DERs that they can interconnect without:

 Adversely impacting power quality or reliability under existing control and protection 

systems

 Infrastructure upgrades

 Key categories

 Analytical methods

◼ Affects hosting capacity estimates, use cases, and costs

 Distribution infrastructure

◼ Informs siting of DERs and provides inputs into HCA

 Load and DERs

◼ Informs siting of DERs and provides inputs into HCA

 Hosting capacity outputs

◼ Affects siting, sizing, and operation of DERs

 Mitigation analysis

◼ Increases hosting capacity by systematically assessing constraints and methods to resolve them
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Hosting capacity analysis (2)

 Outputs can include:

 Hosting capacity for:

◼ Generation (e.g., rooftop PV)

◼ Load (e.g., EVs, building 

electrification technologies)

◼ Storage

 Maps that show hosting capacity

◼ In general areas (heat maps)

◼ Within feeder footprint
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Source: Xcel Colorado Hosting Capacity Map

https://www.xcelenergy.com/hosting_capacity_map
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Grid needs assessment (1)

 Utilities assess constraints for system assets under forecasted loads and DERs

 Key categories

 Scope

◼ Provides context for how an assessment fits into distribution planning strategy

 Analytical approach

◼ Provides transparency into utility’s assumptions and tools

◼ Enables regulators to propose alternative approaches and validate utility decisions

 Grid needs characteristics

◼ Describes type, timing, and scale of grid needs

 Grid solutions selection

◼ Prioritizes grid needs and identifies solutions to be acquired through other processes

15

Source: CPUC DIDF Overview

https://pubs.naruc.org/pub/0BC00EAE-B3C8-77A2-F54F-5E420C719C5D
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Grid needs assessment (2)

 Grid need characteristics can include data on:

 Distribution system assets (e.g., ID numbers, locations)

 Type of deficiency (e.g., capacity, reactive power, voltage)

 Timing of deficiency (e.g., season, peak day hours)

 Magnitude of deficiency (e.g., duration in hours, maximum)
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Source: Hawaiian Electric Integrated Grid Plan 2023

https://hawaiipowered.com/igpreport/IGP-Report_Final.pdf
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Investment strategy and implementation (1)

 Utilities establish long-term strategic plans to achieve distribution system 

objectives using insights from other distribution planning processes

 Key categories

◼ Strategy development

◼ Sets the vision for investments and provides context on market, policy, and technology 

factors that affect investments

◼ Strategy implementation

◼ Describes how the utility achieves stated vision and objectives

17
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Investment strategy and implementation (2)

 Data on strategy implementation can include:

 Description of progress-to-date (e.g., list of technologies upgraded)

 Planned investments (e.g., list of technologies to be installed and their functionalities)

 Costs and financing (e.g., spending required to achieve objectives)

 Risk management (e.g., implementation risks and mitigation strategies identified)
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Source: Rhode Island 2022 Energy Grid Modernization Plan

https://ripuc.ri.gov/sites/g/files/xkgbur841/files/2023-01/2256-RIE-Book2-%20GMPlan.pdf
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Non-wires alternatives procurements (1)

 Utilities can use DERs to provide grid services at specific locations on the 

distribution system to reduce, defer, or avoid the need for upgrades to 

infrastructure such as feeders or substations.

 NWAs can lower peak demand, address voltage issues, improve resilience, and reduce 

power interruptions

 Key categories 

◼ NWA screening

◼ Indicates whether utility can consider an NWA given type of grid need, costs and timelines

◼ Cost-effectiveness

◼ Informs decisions to pursue NWAs by delineating benefits and costs

◼ Procurement process

◼ Establishes requirements for requests for proposals

◼ Measuring performance

◼ Provides framework for measuring impacts of NWA and summarizes those impacts

19
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Non-wires alternatives procurements (2)

 NWA screening data can include:

 Type of grid need (e.g., thermal loading, capacity)

 Timing of grid need (e.g., years, months)

 Cost of traditional investment 

 Technologies eligible for NWA (e.g., energy efficiency, demand response, storage)

20

Source: Central Hudson NWA suitability criteria

https://www.cenhud.com/contractors/non-wires-alternative-opportunities/
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Additional content
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Value of DER (1)

 Utilities quantify the benefits of DERs to the distribution system to inform 

DER compensation and guide DER deployment

 Key categories

◼ Distribution system characteristics

◼ Provide inputs for estimation of DER value

◼ Include outputs of other distribution planning activities such as grid needs assessment, load 

forecasts, and asset management

◼ DER characteristics

◼ Inform the estimation of DER value by describing DER operations

◼ Value drivers

◼ Types of distribution system costs that 

DERs can avoid (e.g., distribution capacity)

22

Source: Con Edison 
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Value of DER (2)

 DER characteristics can include:

 Types of DERs considered (e.g., rooftop PV)

 Performance assumptions such as PV generation profile or smart inverter functionality

 DER lifetimes, which determine the period over which DERs can provide value

23

Source: Sandelic et al. 2019 

https://www.researchgate.net/publication/335936048_Reliability_Evaluation_of_PV_Systems_with_Integrated_Battery_Energy_Storage_Systems_DC-Coupled_and_AC-Coupled_Configurations


ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENT AL IMPACT S D IVISION | ENERGY MARKET S & POLICY

Cost-effectiveness framework for investments (1)

 Utilities assess the benefits and costs of distribution system investments and 

qualitative factors to determine the optimal approach to meet grid needs

 Informs regulatory decisions on utility investment proposals

 Key categories

◼ Investments considered

◼ Identifies alternatives the utility considered

◼ Benefit-cost analysis

◼ A quantitatively focused method for monetizing benefits and costs of an investment over a 

defined time period

◼ Least reasonable cost

◼ Focused on the need for the investment as well as quantitative and qualitative assessment 

of benefits and costs

24
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Cost-effectiveness framework for investments (2)

 Benefit-cost analysis data can include:

 Methodological assumptions (e.g., discount rate)

 Benefits (e.g., avoided operations and maintenance)

 Costs (e.g., capital cost of transformers)

 Sensitivity analysis (e.g., low, medium, and high discount rates)

 Expected results (e.g., societal benefits expected prior to investment)

 Realized results (e.g., societal benefits measures after an investment)

25

Source: National Grid – Version 4.0 Benefit-Cost Analysis (“BCA”) Handbook, 2023

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b30C00D89-0000-C05D-95B5-88F3CCF1520E%7d
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Geotargeted programs (1)

 Utilities use behind-the-meter DERs to provide grid services at specific 

locations on the distribution system to reduce, defer, or avoid the need for 

upgrades to infrastructure such as feeders and substations

 Key categories 

◼ Program needs

◼ Describes the program’s goals and where and how it operates

◼ Program design

◼ Characterizes how the utility will structure the program to achieve the stated goals

◼ Evaluating performance

◼ Summarizes program outcomes and informs effectiveness of programs

26
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Geotargeted programs (2)

 Program design characteristics can include:

 Eligible measures (e.g., energy efficiency, managed EV charging)

 Program duration (e.g., months)

 Eligible customers (e.g., customer classes, locations)

 Incentive types (e.g., technology rebates, performance incentives)

 Marketing, education, and outreach (e.g., narrative on marketing initiatives)
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Source: CEE, 2021, Non-wires Alternatives as a Path to Local Clean Energy

https://e4thefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
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