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• What is Grid Modernization?
– How big is it? and
– Do we need to measure it?

• Methodologies for EM&V
– Traditional DSM Programs
– Do we know how to measure Grid Mod?

• Grid Mod Evaluation case Studies
– Some historical perspective

• Where from Here?

TOPICS
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WHAT IS GRID MODERNIZATION?

Traditional Grid Infrastructure
 Central Generation
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WHAT IS GRID MODERNIZATION? (CONT.) 

Grid Modernization = “Smart Grid”
 Two way communications
 Intelligent devices and controls
 Software control and support
 Centralized remote control
 Distributed control and decision making
 Automated switching
 Automated Volt-VAR management
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Example Types of Grid Modernization Investments.  

WHAT IS GRID MODERNIZATION? (CONT.2)

Source: Bonneville Power Administration/Navigant 2015—updated from original content

How big is 
Grid Modernization?

• Electric Power 
Research Institute 
(EPRI) has estimated 
that $338B to $476B 
will be required for a 
“fully functioning 
smart grid” over a 20 
year period.  
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DO WE KNOW HOW TO MEASURE GRID MODERNIZATION?

* Navigant provided key contributions to the methodological approaches developed in these works.

Evolution of Methodology for Impact Assessment and BCA Analysis
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Case Study:  AMI Investment in California (PG&E 2005). Business Case   

SOME HISTORICAL PERSPECTIVE

Source: Updated AMI Business Case, PG&E, 2005

Resulting evaluation of benefits… ???
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SOME (MORE) HISTORICAL PERSPECTIVE

Case Study:  Smart Grid Demonstration Project—AMR - Dynamic Pricing Pilot 
(NSTAR 2010-2014). Components of the Smart Grid Technology Platform

Source: US DOE ARRA Guidebook for Metrics and Benefits.

Quarterly

Annually

Source: AMR and Dynamic Pricing Pilot.  Final Technical Report.  NSTAR (Eversource)/Navigant, 2010-2014.
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Case Study:  Smart Grid Demonstration Project—AMR - Dynamic Pricing Pilot. 
Demand Impact Evaluation Results for Average Load Reduction

SOME (MORE2) HISTORICAL PERSPECTIVE

Source: AMR and Dynamic Pricing Pilot.  Final Technical Report.  NSTAR (Eversource)/Navigant, 2010-2014.
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SOME (MORE3) HISTORICAL PERSPECTIVE

Case Study:  Pacific Northwest Smart Grid Demonstration Project 
(Battelle 2010-2015).
• Attempted to collect a tremendous amount of granular data to evaluate smart grid 

demonstration results.
• In many cases utilities reported insufficient data to derive requisite conclusions 

concerning changes in reliability. 
• Where sufficient data was available, smart grid infrastructure did not always yield 

desired results. (e.g., in some cases reliability indices became worse). 

Source: PNW-SGDP.  Final Technical Report.  Battelle, 2010-2015.
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Benefits categories from the New York REV BCA Handbook, (2016). Prescribes 
methodology for benefits quantification for a set of categories (“value streams”).

SOME RECENT PERSPECTIVE

Source:  NY REV BCA Handbook.  Joint Utilities of NY, 2016
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Case Study:  MA Grid Modernization Evaluation (2018-2020).  

SOME CURRENT PERSPECTIVE

Source:  MA Grid Modernization Metrics filing.  2018

The Electric Distribution Companies (IOUs—or EDCs in MA) jointly developed 
definitions for grid modernization line equipment  “Automation”
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• Case Study:  MA Grid Modernization Evaluation (2018-2020). EDC proposed, and 
DPU agreed, Evaluation Metrics (e.g., specific Volt-VAR Investment focused.)

SOME MORE CURRENT PERSPECTIVE

Source:  MA Grid Modernization Metrics filing.  2018
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• Magnitude of investments should motivate serious accounting of investment 
outcomes

• Clear industry trajectory towards more measurement and rigor
– Industry stakeholders—consumer advocates, DER developers, environmental advocates, 

industry groups and chambers of commerce—are pushing for more transparency in 
distribution planning and evidence of outcomes

– State Utility Commissions are increasingly moving to require these measurements
• Tremendous opportunity!

– Development of more standardized, rigorous EM&V approaches for grid modernization
– Key areas in near term:
 Evolve and standardize current set of techniques for VVO/CVR evaluation
 Develop techniques for reliability and resiliency measurement and evaluation
 Develop metrics for power quality as DER density grows

– Requires:
 Knowledgeable evaluators  and to educate regulators, staff and other stakeholders
 Active engagement of, and participation by, the T&D organizations in utilities!

WHERE FROM HERE?
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