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Presentation Objectives

A Present update on project status
A Follow up presentation to NASPI Virtual Work Group Meeting (April 15)

A Request feedback from NASPI Distribution Task Team to project draft report and presentation
A Documents to be distributed after presentation

A Please provide consolidated feedback (comments, track changés)dust 27, 2021to Dan Brancaccio
dbrancaccio@quantgechnology.com

A Please focus on applicability of roadmap to overall industry and specifically to current and future
distribution needs and challenges
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Overall Project Objectives and Approach

A Provide higHevel guidance for development and Roadmap for and Benefits of Deploying Sensor Technology fo
IS I ES Yo T(e]pPA=Te R CERV CInERIRGle]lels)Y | Distribution Network Modernization
on distribution circuits, while looking at technical
requirements and challenges vs. industry and
customer needs.

A 1dentify and summarize major business drivers and needs.

A Industry outreach, including NASPI.

- : A Revise and update use cases and link them to key business drivier
The roadmap shows the activities required for and needs.

successfully deplo_y_ing Syn(,thro.nized measuremenggy: ldentify system and product requirements and costs.
technology and critical applications on the

e ! A Develop example budgetary cost estimates for typical deployment
distribution systems of SDG&E and of other utilitie scenaril?)s | P getary yp ploy

other regions with different needs. ’ -
g A Develop example roadmaps to help utilities accelerate the process

Helps DOE develop programs that can help the Applications, Infrastructure, and Processes.
industry accelerate the grid modernization process
incorporating synchronized measurements and Pilot programs

systems. A Identify pilot programs for selected applications.

A Develop beneficost analysis for those pilots.
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Roadmap Development Tasks

SDG&E application
list

Task 2
Task 3

Identification of

Detailed
assessment and
identification of
high-priority App

and AppG

Interviews with
Prioritization ComEd, ConEdand ——»
Dominion

applications (App)
and application
Literature review groups (AppG)
(industry reports,
papers, articles,
etc.)

Reprioritization of
AppGs

Quanta Technology
Subject Matter
Expertise

Task 2 Report

Task 3 Report

Task 1 Report

Task 4 Task 5 Task 6

Industry Feedback
(NASPI Meetings Industry Roadmap —> Final Report

and Utility Input)
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Summary of Industry Interviews

Questions

Drivers and needs
NERC compliance

Utility

SDG&E ConEd

Dominion

ComEd

Risk management of major events

Enhance transmission operation

Grid modernization/transformation

DER integration

Grid evolution

Power quality for major customers

Holistic T&D planning and operations

Real-time analytics

Equipment failure and asset health management

Questions

Existing synchronized measurement applications
Linear distribution state estimation

Utility

SDG&E

Dominion

ComEd

Microgrid operation

Falling conductor protection

System reconfiguration (phase angle monitoring)
Planned initiatives or vision

Microgrid monitoring

Critical customer monitoring

Real-time situational awareness

Resilience improvement

Public Safety

NERC compliance

Risk management of major events

Enhance transmission operation

Distribution reliability improvement

Grid evolution

Enhance distribution operation

Real-time situational awareness

Improve DER integration
Utility needs and gaps
Safety

Risk management

DER management

Energy storage utilization

Electrification

T&D system planning

T&D system modeling and analysis

Asset management

Reliability & resilience

Power quality

Monitoring, protection, automation and control

PAC architecture

Grid analytics

Grid evolution

System reconfiguration (phase angle monitoring)

Fault detection and protection

Power quality
_ Barriers and gaps for adoption

Technology/application maturity

Telecommunications requirements

Data management/storage needs

Cost

Positive experience

Need for data quality verification
What can the industry do to faciliate adoption
Demonstration of use cases

Large pilot programs

Foster innovation before standardization

10 Other technologies being explored and experience
Power quality meters
Advanced line sensors
11 Most valuable information from technology roadmap

Implementing existing roadmap
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Proposed Use Case and Application Grouping (1)

ORIGINAL SDG&E
ORIGINAL SDG&E PROPOSED PROPOSED
PROGRAM AREA UNSl;EMC:B}:EiE GROUP PROPOSEEQSZPF:'IE:;EN GROUP USE CASE NEW USE CASE DESCRIPTION
(2012) NUMBER NUMBER
(2012)
Monitoring M-1 Advanced Volt-VAR Control (AVVC) A1l Conservation Voltage Reduction (CVR)
Control & Optimization C-1 AG1 Advanced Volt-VAR Control (AVVC) A2 Volt-VAR Control (VVC) of distribution systems
Control & Optimization C-8 Advanced Volt-VAR Control (AVVC) A3 Volt-Var Optimization (VVO)
Monitoring M-3 Advanced monitoring of distribution grid A4 Active and reactive power flow monitoring
Monitoring M-5 Advanced monitoring of distribution grid A5 Voltage profile monitoring
Monitoring M-11 Advanced monitoring of distribution grid AB Monitoring of communications system/equipment performance with management metrics
Monitoring M-12 AG2 Advanced monitoring of distribution grid AT Frequency monitoring
Monitoring M-14 Advanced monitoring of distribution grid A8 Near real-time event monitoring (physical)
New New Advanced monitoring of distribution grid A9 Near real-time event monitoring (cyber)
Monitoring M-2 Advanced monitoring of distribution grid A10 Phase angle monitoring for voltages and currents
Monitoring M-6 Asset management of critical infrastructure A1 Power apparatus asset management
New New Asset management of critical infrastructure A12 Power apparatus functional monitoring
Control & Optimization c-10 AG3 Asset management of critical infrastructure A13 Monitoring and control of critical infrastructure and large customers
New New Asset management of critical infrastructure A14 Underground secondary/spot network monitoring and analysis
Assessment A-2 Asset management of critical infrastructure A13 Dynamic rating of distribution assets
Monitoring M-8 Wide area visualization A16 Circuit status dashboards
Monitoring M-13 AG4 Wide area visualization A7 Integration of customer site FNET information
Menitoring M-15 Wide area visualization A18 Improved wide area situational awareness (T&D)
Model Validation V-6 Wide area visualization A19 Visualization of dynamic system response
Monitoring M-4 DER integration A20 Monitoring of intermittent DER
Assessment A-1 DER integration A21 Voltage impact assessment and mitigation due to high penetration of intermittent energy resources
Scheme Development S-7 AG5 DER integration A22 Active and reactive reverse power flow management
Control & Optimization c-2 DER integration A23 Customer/smart inverter control
Control & Optimization c-7 DER integration A24 DER management and energy balancing with energy storage
New New DER integration A25 Load unmasking (behind-the-meter DER)
Assessment A-6 Real-time distribution system operation A26 Distribution state estimation
Control & Optimization C-6 AGS Real-time distribution system operation A27 Closed-loop circuit operation
New New Real-time distribution system operation A28 DERMS implementation
New New Real-time distribution system operation A29 Improved demand response
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Proposed Use Case and Application Grouping (2)
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