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 Primary Functions of Distribution Operations

 Primary Functions of Distribution Engineering

 Emerging Topic Areas



ELECTRICITY MARKETS & POLICYENERGY MARKETS & PLANNING

ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS DIVISION | ENERGY MARKETS & PLANNING

Overview – Distribution Utility Roles and Responsibilities
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Utility Essential Functions
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System 
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Support Personnel – IT, Regulatory, Project Management, Training, Finance, etc.

“Build and Run
The System”

“Invest In, Plan, and 
Design the System”

“Coordinate with 
Customers”
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Personnel Groups – Operations

Control Center / Dispatch 
• Dispatchers (“the desk”) – Monitor and 

control the system
• Operational Systems Support – Maintain 

operational technology (e.g., Supervisory 
Control and Data Acquisition, Advanced
Distribution Management System)
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Regional Operations
• Trouble Truck – Respond to outage events, perform 

routine inspections, make minor repairs
• Line Crews – Construct new facilities, make major 

repairs
• Substation Maintenance – Inspect and repair substation 

equipment
• Operations Management – Coordinate outage response, 

construction activities, and dispatch

Line Crew Construction – Portland General Electric

https://portlandgeneral.com/media-gallery/pge-line-crews-in-action
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Personnel Groups – Engineering
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Engineering
 Planning – Ensure available system capacity to serve new 

load connections, perform system studies
 May include DER interconnection studies (e.g., gas 

generator, solar PV, battery storage)
 Asset Management – Coordinate asset inspections, 

replacements, and other investments
 Reliability – Monitor and improve reliability
 DER Integration – Manage DER interconnection 

processes and perform screenings/studies
 Design – Develop construction drawings for line 

extensions and system upgrades
 System Protection – Coordinate system protection devices 

and operation (e.g., circuit breakers, reclosers)
 Regional Engineer / Field Engineer – Responsible for 

some or all of the above responsibilities within a 
geographic area

Example Distribution Planning Process
(Xcel Energy 2025 Integrated Distribution Plan)

https://xcelnew.my.salesforce.com/sfc/p/#1U0000011ttV/a/R300000Fwzdb/ee_L._9ksvv9tWuqvpQkQ4FqKRO2zKY8nnjMEcj2UEc
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Primary Functions of Distribution Operations
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Outage Restoration
How are outages caused?
 Faults – unintended electrical contact, often 

resulting in very high currents that can 
damage equipment (e.g., tree contact)

 Protective devices - Detect faults and 
disconnect the faulted portion of the system
 Fuses – meltable link, common and low-cost
 Reclosers – multiple operations, opens and 

“recloses” to clear temporary faults
 Circuit breakers – Heavy-duty substation devices, 

relay controlled

Outage restoration
 Goal: Remove fault source (if needed) and 

re-energize customers
 Routine outages handled by trouble truck
 Large-scale outages involve Dispatch, 

Operations Supervisors, and Crews
8

Fused Cutout
Operation

(APlusPower)

Hydraulic 
Recloser

https://www.apluspowersolution.com/product/medium-voltage-fuse-cutout/
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Typical Outage Restoration Process Flow
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Disconnects 
Faulted Area

Outage Detected
• Customer Call
• Smart Meter
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Worker Safety

 Distribution construction can be 
performed with the equipment energized 
or de-energized, each requiring unique 
safety precautions

 For energized work:
 Reclosing must be disabled (i.e., “Hazard”)
 Insulated Tools Required
 Insulating Cover-Up Utilized
 “Hot Arms” for pole replacement

 For de-energized Work:
 Open points must be established and locked
 Crew installs temporary conductors between 

energized phases and grounded neutral
 “Observe, Test, Ground”

 Reclosing, switching, and locked open 
points controlled by dispatch
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“Hot Arms”
(Custom Truck 
One Source)

Insulated Cover-Up
(Hubbel)

https://www.customtruck.com/blog/extension-arms-strong-enough-to-rent/
https://www.customtruck.com/blog/extension-arms-strong-enough-to-rent/
https://blog.hubbell.com/en/hubbellpowersystems/3-common-misconceptions-about-temporary-protective-cover-up
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Line Construction Process for Energized Lines
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System Optimization

 Modern operations also manages 
advanced optimization tools that 
improve system performance
 Advanced Distribution Management 

System (ADMS) – Central control 
system that can coordinate system 
equipment operation

 Voltage Optimization – Coordinate 
equipment operation to reduce 
voltage violations and improve 
system efficiency
 Conservation Voltage Reduction
 Volt/Var Optimization

 Fault Location, Isolation, and Service 
Restoration (FLISR) – Coordinate 
switches and protective devices to 
minimize customer outage impact
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Conservation Voltage Reduction Example Operating Profile 
(Source)

https://www.tdworld.com/grid-innovations/smart-grid/article/20965787/cvr-is-here-to-stay
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Primary Functions of Distribution Engineering

13



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS DIVISION | ENERGY MARKETS & PLANNING

Identifying Grid Needs and Solutions

What are grid needs?
 Reliability – Reduce the frequency or 

duration of outage events
 Capacity – Accommodate new loads or 

interconnections
 Asset Health – Sustain operation without 

equipment failure due to age/condition

How are grid needs identified?
 Reliability – Metric Tracking

 e.g., SAIFI/SAIDI, Worst Performing Circuits

 Capacity – Forecasting and Modeling
 e.g., Interconnection studies, contingency analysis

 Asset Health – Inspections and Records
 e.g., Pole inspections, transformer oil analysis
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Reliability

• New Circuit Ties
• Tree Trimming
• Undergrounding
• Animal Guarding
• Lightning 

Protection
• New Fuses or 

Reclosers
• New Substation
• Non-Wires 

Solutions (e.g., 
Microgrid)

Capacity

• Equipment 
Replacement 
(Upsizing)

• Reconductor
• New Feeder / 

Substation
• Phase Balancing
• Capacitor Banks
• Non-Wires 

Solutions 
(Capacity)

Asset Health

• Equipment 
Replacement 
(condition)

• Environmental 
Equipment Risk 
Assessment 
(e.g., Substation 
Flood Risk)

Grid Needs – Types and Solutions
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Asset Management

Asset Management Goals
 Efficient utilization of existing 

equipment
 Maximize asset life
 Avoid equipment failure

 Optimal spending to achieve 
system-level needs and 
goals (portfolio optimization)

 Program development and 
management
 Develop and administer 

programs to address recurring 
issues

 e.g., Pole inspections, animal 
guarding, lightning arrestors
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Source: Ameren Illinois 2025 Grid Plan

https://www.icc.illinois.gov/docket/P2026-0051/documents/375149/files/657593.pdf
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Operational Support and Grid Modernization

 System studies for operational 
switching 
 Ex: Switching plan for taking a substation 

transformer out for maintenance
 Evaluate and deploy new technology/

hardware to improve grid operations
 Voltage optimization – capacitors and 

voltage regulators
 FLISR – reclosers

 Monitor grid modernization technology 
performance and add hardware
 New capacitors and regulators to meet 

voltage reduction targets
 Performance metrics – e.g., voltage 

reduction, FLISR outage prevention
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Emerging Focus Areas
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Industry Trend – Breaking Down Silos

 Utility departments have historically operated relatively independently from each other, often with only 
minimal communication and coordination

 Increasing complexity, new technologies, and higher expectations are driving a breakdown of 
historical silos

18

Engineering & 
Planning Operations Customer Service

Flexible 
Interconnection

Resiliency 
Planning

Proactive 
Investment
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Flexible Interconnection – Planning + Operations

 Historically, load and DER interconnections have been studied by Planning (or DER Interconnection 
Engineering), then treated as “set it and forget it” with minimal coordination with Operations

 “Static” Flexible Interconnection methods are more complex, but still function in a “set it and forget it” 
fashion

 Dynamic Flexible Interconnection allows Operations to manage load or DER real power input/output 
capabilities in real-time to respond to grid needs, requiring initial and ongoing coordination
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Flexible Grid Connection Methods (CHARGED Initiative)

https://chargedinitiative.org/wp-content/uploads/2026/01/CHARGED-Flexible-Grid-Connections-Implementation-Guide.pdf
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Resiliency Planning – Planning + Reliability + Design + Operations

Reliability vs Resiliency
 Reliability – day-to-day outage 

occurrences from routine events 
 Resiliency – ability to withstand, 

recover from, and reduce the 
magnitude and duration of major 
disruptive events 

Resiliency Planning
 Preparedness and capabilities for 

anticipated types of major disruptions
 e.g., extreme heat wave, polar vortex / 

winter storm, hurricane

 Includes vulnerability assessment, 
restoration planning, grid hardening, 
operational continuity, load shed 
planning, and other elements
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Source: NARUC Resilience Framework

Resiliency Phases and Attribute Metrics

https://pubs.naruc.org/pub/1037E2EB-D1FE-747C-C0DD-2A78CF3ECDE3
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Integrating Resilience Planning with Distribution System Planning
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Stated Plans for Future 
Integration

• Distribution system plans 
mention or discuss utility 
efforts to integrate 
resilience planning in the 
future

Enhanced Reliability 
Analysis

• Distribution system plans 
address major event days 
by leveraging methods for 
resilience threat analysis

• Utility uses worst 
performing circuits and 
root cause analyses for 
assessing circuits, but 
also incorporates data 
from extreme events

Resilience Integration in 
Distribution System 

Plans
• Distribution system plans 

incorporate long-term 
resilience planning 
components

The following levels of integration apply to threat assessments, solution identification and prioritization, 
consideration of other grid needs, and metrics

Source: Collins, M., A.M. Dias, P. De Martini, L. Schwartz (forthcoming Berkeley Lab report; see preview for NASUCA)

https://www.nasuca.org/resources/doe-lbnl-grid-training/integrating-resilience-planning-with-distribution-system-planning/
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 Distribution capacity investments typically are executed when their certainty of need is very high
 Short-term load growth or specific large load addition triggering thermal equipment overload
 Minimizes risk of imprudent investments, but can delay connections due to multi-year construction times 

 Proactive investments are executed further in advance, when needs are relatively less certain
 Used to improve customer experience, increase long-run investment efficiency or help meet state energy goals
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Proactive Investment – Planning + Customer Service

Risk Factor Comparison
Between Existing and Proactive

Investment Practices
(Source: CHARGED Initiative)

https://chargedinitiative.org/wp-content/uploads/2026/02/CHARGED_Proactive-Investment-Framework_Report_update1.pdf
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Q&A
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