
July 26, 2017 1July 26, 2017 1

Distribution System Planning 

and Operations

Ohio PowerForward

July 27, 2017

Alan Cooke and Juliet Homer

Pacific Northwest National Laboratory (PNNL)



July 26, 2017 2July 26, 2017 2

Ʒ Background

U.S. Department of Energy (DOE) efforts

Resources

Ʒ Traditional distribution system planning focus areas

Ʒ Operational considerations with high DERs

Ʒ General benefits of improved distribution planning

Ʒ Planning framework

Ʒ Cross-cutting foundational issues in distribution planning with DERs

Ʒ Distribution/DER planning areas where significant progress has been 

made

Ʒ Leading-edge distribution planning practices and opportunities: where 

more work is needed

Ʒ Possible places to start

Ʒ Summary

Agenda
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Ʒ Aggressive five-year grid modernization strategy 
Alignment of the existing base activities among DOE Offices

An integrated multi-year program plan (MYPP) 

Laboratory consortium with core scientific abilities and regional 

outreach

Ʒ Scope 
Developing new architectural concepts, tools, and technologies 

that measure, analyze, predict, protect, and control the grid of the 

future

Enabling the institutional conditions that allow for more rapid 

development and widespread adoption of these tools and 

technologies

ƷGrid Modernization Laboratory Consortium
Collaboration among 14 DOE national labs and regional networks that will 

help develop and implement the MYPP

Includes support for PUCs and utilities on distribution planning

DOEôs Grid Modernization Initiative
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GMLC 1.4.25 - Distribution System Decision 

Support Tool Development and Application

4

Expected Outcomes

VProvide technical assistance to state 

regulators in partnership with 

National Association of Regulatory 

Utility Commissioners (NARUC)

V Identify gaps in existing and 

emerging planning practices and 

approaches

VCompile information on existing 

planning tools, identify gaps, and 

make recommendations

VProvide technical assistance (guides) 

to electric utility industry through 

organizations

Project Participants and Roles
Å Michael Coddington ςPrincipal Investigator ς

National Renewable Energy Laboratory 
(Utility Practices)

Å Lisa Schwartz ςLead for Lawrence Berkeley 
National Laboratory (Regulatory)

Å Juliet Homer ςLead for Pacific Northwest 
National Laboratory  (Tools & Regulatory)

Project Description
Identify strategies and provide 
technical assistance to state regulators 
and utility organizations that focus on 
advanced electric distribution planning 
methods and tools, with a focus on 
incorporating emerging grid 
modernization technologies and 
significant deployment of DERs
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Ʒ Summary of distribution planning activities in leading states

Ʒ Summary of distribution analyses with a focus on DERs 

Summarizes analysis capabilities and relative maturity levels

Ʒ Upcoming: distribution planning training for commissioners and staff (labs 

and NARUC)

Ʒ DSPx project (next-generation distribution system platform)

A separate but connected effort also led by DOE

Instigated by CPUC and NYPSC and regulators from Washington D.C., 

Hawaii, and Minnesota

ñDOE-OE, with the sponsoring commissions, has brought together a team with 

industry expertise in the areas of grid planning, operations, market design, 

related technologies, and policy to support this effort.ò

Volume I: Customer and State Policy Driven Functionality

Volume II: Advanced Technology Market Assessment

Volume III: Decision Maker Guide

www.doe-dspx.org

Resources

http://www.doe-dspx.org/
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Ʒ Load-serving capacity and growth ïEnsure that future load growth and 

system expansion can be safely and reliably accommodated.

Ʒ Reliability performance ïTrack outages and make decisions about 

potential actions.

Ʒ Voltage and power quality ïTrack customer complaints and pinpoint 

problem areas. Use models to confirm that proposed mitigations will be 

effective.

Ʒ Loss reductions ïStatic power flow analyses (e.g., using CYME, 

Synergi or Milsoft) are good at estimating losses. The same tools are 

used to determine what losses will be after a system reconfiguration. 

Ʒ Asset healthïAchieved through visual inspection, maintenance logs, 

etc.

Ʒ Costs containment ïAchieved through benefit/cost analysis and cost 

comparison between alternatives.

Traditional Distribution System Planning 

Focus Areas
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Ʒ At low penetration levels, a distribution system can accommodate DERs 

relatively well.

Ʒ At higher levels, integration of DERs may result in overcurrent, 

overvoltage, and miscoordination between protective devices.

Ʒ Potential issues include:*

Reverse power flow ïovercurrent protection and line regulators get 

ñconfused.ò 

Voltage fluctuation ïcan lead to increased capacitor switching, load tap 

changes, light flicker, and capacity switching transients.

Fault current ïcan increase fault current and impact relay protection

Unintentional islanding ïmay damage switchgear and loads.

Harmonics ïincreased harmonics caused by photovoltaic (PV) inverter.

Dynamics ïcloud shading and system disturbances can cause transients

Feeder imbalance ïuneven distribution of PV can cause imbalances and 

overload neutrals.

Operational Considerations with High 

DERs

ϝCǊƻƳ 5ƻǳƎ IƻǳǎŜƳŀƴΣ ά{ƳŀǊǘ DǊƛŘ олфΥ 59w ¢ǳǘƻǊƛŀƭέ 
IEEE Conference on Innovative Smart Grid Technologies, 2016.


