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Distribution System Synchronized 
Measurement Technology Deployment 
– Industry Roadmap Development

Project team

▪ SDG&E

▪ ORNL 

▪ Quanta Technology
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Overall Project Objectives and Approach

▪ Provide high-level guidance for development 
and investment synchronized measurement 
technology on distribution circuits, while 
looking at technical requirements and 
challenges vs. industry and customer needs. 

▪ The roadmap shows the activities required for 
successfully deploying synchronized 
measurement technology and critical 
applications on the distribution systems of 
SDG&E and of other utilities in other regions 
with different needs.

▪ Helps DOE develop programs that can help the 
industry accelerate the grid modernization 
process by incorporating synchronized 
measurements and systems.

Roadmap for and Benefits of Deploying Sensor Technology 
for Distribution Network Modernization

▪ Identify and summarize major business drivers and needs.

▪ Industry outreach, including NASPI.

▪ Revise and update use cases and link them to key business 
drivers and needs.

▪ Identify system and product requirements and costs.

▪ Develop example budgetary cost estimates for typical 
deployment scenarios .

▪ Develop example roadmaps to help utilities accelerate the 
process - Applications, Infrastructure, and Processes.

Pilot programs

▪ Identify pilot programs for selected applications.

▪ Develop benefit-cost analysis for those pilots.
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Project Tasks

Interviews with 
SDG&E

SDG&E application 
list

Identification of 
applications (App) 

and application 
groups (AppG)Literature review 

(industry reports, 
papers, articles, 

etc.)

Task 1 Report

Interviews with 
ComEd, ConEd and 

Dominion

Industry Roadmap

Detailed 
assessment and 
identification of 

high-priority App 
and AppG

Quanta Technology 
Subject Matter 

Expertise

Prioritization

Task 1

Task 2
Task 3

Reprioritization of 
AppGs

Task 2 Report

Industry Feedback 
(NASPI Distribution 

Task Team)

Task 4 Task 5

Identify Pilot 
Programs

Task 6

Final Report

Task 3 Report

Task 7

This is where we are 
(NASPI meeting)



Trademarks are property of their respective owners. All rights reserved. Slide  4

Proposed Use Case and Application Grouping (1)
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Proposed Use Case and Application Grouping (2)
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Proposed Use Case and Application Grouping (3)
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Prioritization: Benefit – Cost Ratio Calculation

Benefit 
Summary

Resiliency & 
Reliability

Sustainability & 
decarbonization

Real-time 
operation

Advanced 
planning

Public safety

• Relative potential to improve 
resiliency and reliability

• Relative potential to help improve 
real-time system operation, 
awareness, visualization and 
control

• Relative potential to improve 
public safety

• Relative potential to enable 
advanced system planning

• Relative potential to help achieve 
sustainability and/or 
decarbonization objectives

Cost 
Summary

Complexity

Investment

Risk

Maturity

Readiness

• Relative complexity of implementing program

• Utility's familiarity with required concepts 
and technologies, and organizational 
readiness to implement and integrate 
program in existing processes and activities

• Relative investment level (CAPEX & OPEX) 
required for implementing program

• Relative risk and impacts of unsuccessful 
program implementation

• Relative maturity of the concept and 
technology required for implementing 
program

Benefit/Cost 
Ratio

Efficiency 
improvement

Innovation 
potential

• Relative potential to enable 
adoption of leading industry 
practices, position utility as an 
innovator and/or produce 
intellectual property

• Relative potential to improve 
overall system efficiency

Customer 
engagement & 

business potential

• Relative potential to help become 
and/or remain a trusted advisor & 
to create new services and 
products
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Preliminary Prioritization Results

A11 High-accuracy fault detection and location 1.47 1 X X

A2 Advanced monitoring of distribution grid 1.41 2 X X X

A6 Real-time distribution system operation 1.34 3 X X X

A8 Advanced distribution system planning 1.32 4 X X

A5 DER integration 1.29 5 X X X X X X

A9 Distribution load, DER and EV forecasting 1.21 6 X X X

A4 Wide area visualization 1.21 7 X X

A17 Monitoring and control of electric transportation infrastructure 1.20 8 X X X X

A3 Asset management of critical infrastructure 1.17 9 X X X X X

A7 Enhanced reliability and resilience analysis 1.15 10 X X X X

A12 Advanced distribution protection and control 1.14 11 X X X X X

A14 Improved load shedding schemes 1.13 12 X X

A15 Advanced distribution automation 1.12 13 X X X X X X

A18 Integrated resource, transmission and distribution system planning and analysis 1.11 14 X X X X X X

A13 Advanced microgrid applications and operation 1.08 15 X X X

A10 Improved stability management 1.00 16 X X X X X

A19 Power quality measurement 0.94 17 X X

A1 Advanced Volt-VAR Control (VVC) 0.91 18 X X X

A16 Technical and commercial loss reduction 0.87 19 X X X X

TIMEFRAME FOR IMPLEMENTATION

Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 > Yr. 5

APPLICATION 

NUMBER
PRIORITY NUMBER

BENEFIT-COST 

RATIO

BENEFIT-COST 

RATIO NUMERICAL
APPLICATION DESCRIPTION

Prioritization results were used along with potential interdependencies among AGs to develop a 
proposed timeframe for implementation and overall roadmap
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Prioritization Results – Application Benefit
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Prioritization Results – Application Benefit-Cost Ratio
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Proposed 
Group Number

Application Group
Minimum 

Availability %
Maximum 

Latency (ms)

Minimum 
Report Rate 

(Hz)

AG1 AVVC 80 2000 1

AG2 Advanced monitoring of distribution grid 95 1000 30

AG3 Asset management of critical infrastructure 80 5000 1

AG4 Wide area monitoring and visualization 95 1000 30

AG5 DER integration 80 2000 1

AG6 Real-time distribution system operation 95 2000 1

AG7 Enhanced reliability and resilience analysis 80 5000 1

AG8 Advanced distribution system planning 95 5000 30

AG9 Distribution load, DER, and EV forecasting 80 5000 1

AG10 Improved stability management 99 500 30

AG11 High-accuracy fault detection and location 99.9 300 30

AG12 Advanced distribution protection and control 99.9 150 30

AG13 Advanced microgrid applications and operation 99 500 30

AG14 Improved load shedding schemes 80 5000 1

AG15 Advanced distribution automation 99 300 30

AG16 Technical and commercial loss reduction 70 5000 1

AG17 Monitoring and control of electric transportation infrastructure 80 5000 1

AG18 Integrated resource, transmission and distribution system planning and analysis 80 5000 1

AG19 PQ assessment and analysis 99.9 5000 120

Application Requirements


