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SUMMARY OF THE ANSWER TESTIMONY OF KELLY B. CRANDALL 1 

Ms. Kelly Crandall is a Senior Rates & Research Analyst for EQ Research, LLC. As a 2 

witness for the Colorado Solar Energy Industries Association (“COSEIA”), Ms. Crandall 3 

presents COSEIA’s recommendations with regard to the Company’s application for approval of 4 

a Certificate of Public Convenience and Necessity (“CPCN”) for three projects: Advanced 5 

Metering Infrastructure (“AMI”), an Integrated Volt-VAr Optimization (“IVVO”) application, 6 

and the Field Area Network (“FAN”) and other communications components that transmit data 7 

from customers to the Company and back to its advanced applications (collectively “CPCN 8 

Projects”). Overall, COSEIA recommends that the Commission grant the CPCNs requested, 9 

provided the conditions COSEIA recommends are adopted. 10 

First, COSEIA supports the Company’s movement into the future through the Advanced 11 

Grid Intelligence and Security (“AGIS”) Initiative. The Company describes the AGIS Initiative 12 

as supporting greater customer choice. COSEIA recommends that the Commission provide more 13 

specific objectives, such as maximizing customer benefits through future-proofing systems, 14 

making energy choices simple and convenient for customers, and promoting an equal playing 15 

field for the Company and third parties. 16 

Second, COSEIA recommends that the Commission approve the AMI portion of the 17 

CPCN, contingent on adopting a series of requirements designed to enhance customers’ ability to 18 

utilize the modernized grid. These requirements include preventing onerous requirements on 19 

distributed energy resource (“DER”) customers; ensuring advanced meter functionality will 20 

support future rates; enabling access to real-time data through home area networks (“HANs”); 21 

streamlining customers’ ability to transfer their energy data voluntarily to third parties; and 22 

leveraging the enhanced data and information technology systems the Company is implementing 23 

to provide better hosting capacity data. 24 
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Third, COSEIA recommends that the Commission ensure the Company is designing its 1 

software architecture to accommodate future DER models. In particular, COSEIA recommends 2 

that this be established as part of the business requirements for the Company’s advanced 3 

distribution management system and systems with which it integrates. COSEIA also 4 

recommends that the Company conduct advanced inverter pilots to test the ability of DER 5 

customers to provide grid services by enhancing IVVO functionality and by working through 6 

aggregators. 7 

Finally, COSEIA recommends that the Commission set robust reporting requirements to 8 

ensure that the actual implementation of the CPCN Projects lives up to the promise, particularly 9 

on the customer side. The Company should be required to report on key metrics with regard to 10 

customer participation, as well as changes to its business practices and the status of the pilots 11 

proposed above. 12 
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I. INTRODUCTION 

Q: PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 1 

A: My name is Kelly Crandall.  My business address is 1580 Lincoln St., Suite 880, Denver, 2 

Colorado, 80203. 3 

Q: BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION? 4 

A: I am employed by EQ Research, LLC (“EQ Research”) as a Senior Rates and Research 5 

Analyst. EQ Research provides expert witness services, policy research, analysis, and 6 

incentive data services to businesses, nonprofits, government entities,1 and others active 7 

in the clean energy sector. In particular, EQ Research monitors and analyzes regulatory 8 

proceedings and legislative proposals focused on DERs, which include distributed solar, 9 

energy storage, electric vehicles, and energy efficiency. 10 

Q: PLEASE STATE YOUR QUALIFICATIONS AND RELEVANT EXPERIENCE. 11 

A: I have seven years of experience in energy policy at federal, state, and local governments, 12 

as well as in the private sector. I received a J.D. from the University of Colorado Law 13 

School, where I focused on utility regulation, energy policy, and antitrust issues. From 14 

2010-2011, I was a Smart Grid Analyst at the National Renewable Energy Laboratory, 15 

where I researched data privacy, dynamic pricing, and other consumer protection issues 16 

associated with grid modernization. From 2011-2015, I was the Energy Strategy 17 

Coordinator for the City of Boulder, where I provided subject matter expertise for the 18 

City’s Colorado Public Utilities Commission filings and project managed aspects of the 19 

City’s municipalization project. In my current position, I provide research and analysis on 20 

																																																													
1 Including national laboratories, local governments, and community choice aggregators. 
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rate design, cost of service, and grid modernization regulatory issues for clients across the 1 

U.S., with a focus on California and Colorado. My detailed qualifications are provided in 2 

Attachment KBC-1. 3 

Q: ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS PROCEEDING? 4 

A: I am testifying on behalf of the Colorado Solar Energy Industries Association 5 

(“COSEIA”). COSEIA is a nonprofit trade association with nearly 200 solar business 6 

members, ranging from installers to financiers to manufacturers and distributors.  7 

COSEIA was established in 1989 and has had a role in growing the state’s solar industry 8 

through: 9 

• Regulatory advocacy, such as participating as an intervener in 8 Commission 10 

proceedings related to solar energy in the past three years, including playing an 11 

active role in the recent, comprehensive three-proceeding settlement2; 12 

• Legislative advocacy, including supporting community solar gardens legislation, 13 

increases to the Renewable Energy Standard, and legislation to control local 14 

permitting costs for solar; 15 

• Educational programs, including its annual Solar Power Colorado conference; 16 

• Business development, such as job listings, member events, and training; and 17 

• Activities that reduce solar soft costs, such as promoting best practices in solar 18 

permitting across local governments in the state. 19 

Q: ARE YOU SPONSORING EXHIBITS WITH YOUR TESTIMONY? 20 

A: Yes, I am sponsoring Attachments KBC-1 through KBC-17. 21 

																																																													
2 This settlement addressed consolidated Proceedings 16AL-0048E, 16A-0055E, and 16A-0139E. I refer to this 
throughout my testimony as the “three-proceeding settlement.” 



16A-0588E Answer Testimony of Kelly B. Crandall 
On Behalf of the Colorado Solar Energy Industries Association 

Page 7 of 65 
  

	 7 

Q: WERE ALL EXHIBITS PREPARED BY YOU OR UNDER YOUR 1 

SUPERVISION? 2 

A: Yes, all exhibits were prepared by me or under my supervision. 3 

Q: HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 4 

A: Yes. I have presented testimony before the Colorado Public Utilities Commission 5 

(“Commission”) in the following proceedings filed by Public Service Company of 6 

Colorado (the “Company”), on behalf of my previous employer, the City of Boulder: 7 

Proceeding No. 11A-1001E (the Company’s application for SmartGridCity cost 8 

recovery); Proceeding No. 12AL-250E (the Company’s application for a data privacy 9 

tariff); Proceeding No. 13A-0686EG (the Company’s Demand-Side Management 10 

Strategic Issues application); and Proceeding No. 14A-0102E (regarding Solar*Rewards 11 

and energy efficiency programs in Boulder). 12 

Q: WHAT IS YOUR OVERALL RECOMMENDATION FOR THIS PROCEEDING? 13 

A: I recommend that the Commission approve the Company’s application for a CPCN, 14 

provided that it set specific terms and conditions that the Company must meet to enhance 15 

the benefits grid modernization can provide to customers. In so doing, I also recommend 16 

that the Commission modify the objectives the Company should strive to meet in 17 

modernizing its distribution grid. I also recommend that the Commission require the 18 

Company to report on key metrics and changes to its business practices. My 19 

recommendations are summarized in Table 1. 20 

Q: HOW IS YOUR TESTIMONY STRUCTURED? 21 

A: First, I discuss the potential benefits of grid modernization, and recommend 22 

modifications to what the Company has proposed as its objectives for grid modernization. 23 
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Second, I discuss the terms and conditions that should be attached specifically to the 1 

advanced metering portion of the CPCN application. Third, I recommend two pilots 2 

related to advanced inverters, which would be designed to test voltage mitigation and 3 

alternative DER business models. Finally, I propose subjects that the Company should be 4 

required to report on to ensure it is moving in the direction of a modernized grid.  5 
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Category Recommendations 

Modify 
Objectives 

• “Future-proof” the distribution system by using industry 
standards to the extent possible. 

• Support customer choice by making customers’ ability to 
manage energy and participate in programs user-friendly and 
convenient. 

• Establish a level playing field for third parties and the Company 
when it comes to customer programs. 

Set Terms and 
Conditions 

• Require the Company to ensure that advanced metering does not 
impede the ability of customers to use DERs. 

• Require the Company to ensure that the advanced meters it 
installs include sufficient functionality to test and support 
potential future dynamic rates if warranted. 

• Require the Company to activate HAN functionality when it 
installs the advanced meters, while maintaining customer 
sovereignty over actions behind-the-meter. 

• Require the Company to improve customers’ ability to share 
their data with third parties through convenient online options. 

• Require the Company to use the more granular distribution data 
it is collecting to conduct hosting capacity analyses and produce 
online maps. 

• Require the Company to ensure that the overhaul of its software 
systems—which includes the advanced distribution 
management system (“ADMS”) and many other connected 
systems and applications—supports diverse functions related to 
DERs, including market integration. 

Initiate Pilots 

• Specifically as a condition of approving IVVO portion of the 
CPCN, require the Company to file for approval of a pilot that 
tests the ability of advanced inverters to enhance IVVO 
benefits. 

• Require the Company to file for approval of a pilot that tests the 
ability of the Company to leverage the benefits that third-party 
DER aggregators can provide. 

Require 
Reporting 

• Require the Company to report on key metrics associated with 
grid modernization on an annual basis. 

• Require the Company to report on changes to its business 
practices at least annually. 

• Require the Company to report on the pilots that I have 
proposed, as well as new customer programs, at least annually. 

Table 1: Summary of Recommendations for CPCN Approval  1 



16A-0588E Answer Testimony of Kelly B. Crandall 
On Behalf of the Colorado Solar Energy Industries Association 

Page 10 of 65 
 

	 10 

II. THE COMPANY’S GRID MODERNIZATION OBJECTIVES SHOULD BE 

MODIFIED TO PROMOTE CUSTOMER BENEFITS. 

Q: PLEASE SUMMARIZE THE ISSUES YOU ARE ADDRESSING IN THIS 1 

SECTION. 2 

A: In this section, I discuss the Company’s overall movement toward grid modernization, 3 

and what grid modernization has the potential to achieve. I focus on customer benefits. 4 

Overall, I recommend that the objectives of the AGIS Initiative be modified to be more 5 

specific about customer benefits. These objectives then inform my recommendations for 6 

terms and conditions to add to the CPCN, should the Commission approve it. 7 

Q: PLEASE DESCRIBE THE AGIS INITIATIVE. 8 

A: The Company is in the process of implementing a massive overhaul of its distribution 9 

system, which it calls the AGIS Initiative. According to the Company, 10 

AGIS is a long-term strategic initiative to transform our electrical 11 
distribution business to enhance security, efficiency, and reliability, to 12 
safely integrate more distributed resources, and to enable improved 13 
customer products and services. . . . AGIS seeks to take advantage of 14 
developed and enhanced technology to increase grid reliability, 15 
transparency, efficiency, and access.3 16 

 AGIS includes five “foundational programs” that will collect more detailed data, provide 17 

a network to communicate it, and implement software and business processes that will 18 

allow the data to be analyzed and acted upon.4 Through the overall AGIS Initiative, the 19 

Company is positioning itself to gather more detailed data about electric usage, demand, 20 

voltage, and other metrics, and to map it geospatially and in near-real time. 21 

 22 

																																																													
3 Direct Testimony of Alice K. Jackson at 19. 
4 Id. at 19-20. 
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Q: PLEASE DESCRIBE THE COMPANY’S APPLICATION. 1 

A: While the foundational programs include gathering geospatial data and implementing an 2 

ADMS, the Company is only seeking a CPCN to cover the investments in AMI, IVVO, 3 

and the FAN that communicates with that equipment. 4 

Q: IS AGIS, AS A WHOLE, A GRID MODERNIZATION INITIATIVE? 5 

A: Yes. There is no single, shared definition of grid modernization, but different electric 6 

industry players generally agree that a modern grid is a “digital grid” with two-way 7 

communication between utilities and their customers. The Department of Energy’s Grid 8 

Modernization Initiative says that the utility grid of the future must be more resilient, 9 

reliable, secure, affordable, flexible, and sustainable.5 It is being driven by opportunities 10 

to replace aging infrastructure; new technological innovations; extreme weather events; 11 

and the natural extension of concepts that worked at the generation and transmission level 12 

to the distribution level. Grid modernization represents an opportunity for utilities to 13 

work in more precise ways. While much of the attention is on the large investor-owned 14 

utilities, smaller electric, gas, and water utilities are modernizing their grids as well, from 15 

mid-sized cooperatives in Texas6 to small municipal utilities in Massachusetts.7 16 

Q: WHAT COULD THIS MEAN FOR A UTILITY EMPLOYEE? 17 

A: For a field worker, like a lineman, grid modernization may mean additional distribution 18 

system data that can narrow down the location and circumstances of an outage, creating a 19 
																																																													
5 U.S. Department of Energy, About the Grid Modernization Initiative, available at https://energy.gov/under-
secretary-science-and-energy/about-grid-modernization-initiative (last visited Jan. 23, 2017). 
6 See, e.g., Siemens Provides Bluebonnet Electric Cooperative with an Advanced Meter Data Management System 
for Its Smart Grid Project (Jan. 28, 2010), press release, available at http://news.usa.siemens.biz/press-release/smart-
grid/siemens-provides-bluebonnet-electric-cooperative-advanced-meter-data-manage. 
7 U.S. DEPARTMENT OF ENERGY, MUNICIPAL UTILITIES’ INVESTMENT IN SMART GRID TECHNOLOGIES IMPROVES 
SERVICES AND LOWERS COSTS (Oct. 2014) 5-6, available at https://energy.gov/sites/prod/files/2014/10/f18/SG-
UtilityInvestment-Oct2014.pdf. 
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safer work environment and higher efficiency.8 A lineman might receive more detailed 1 

voltage information and even information about specific devices that are experiencing 2 

problems, perhaps coupled with equipment history and videos demonstrating key 3 

restoration steps. Grid modernization also creates opportunities for other utility staff, like 4 

customer service representatives (“CSRs”). For example, integrating multiple data 5 

systems helps CSRs view the same information as customers, leading to quicker 6 

resolutions and high customer satisfaction.9 The Company’s AGIS Initiative could make 7 

its own staff safer and more efficient, in addition to its public-facing benefits. 8 

Q: IS GRID MODERNIZATION JUST ABOUT TECHNOLOGY? 9 

A: No, grid modernization has the potential to buck larger traditions. In New York, new 10 

technologies and increases in DERs—solar, storage, electric vehicles, demand 11 

response—are leading the Public Service Commission to consider dramatic changes to 12 

the regulated utility business model. In California, established clean technology 13 

(“cleantech”) players and startups are pushing for customers to see and manage energy 14 

usage with the same convenience they have using applications like Mint.com to manage 15 

their budgets. 16 

Q: WHAT OBJECTIVES HAS THE COMPANY SET FOR THE AGIS INITIATIVE? 17 

A: The Company has four high-level objectives for AGIS: “powering technology; 18 

empowering customer choice; powering the economy; and advancing demand side 19 

																																																													
8 See, e.g., U.S. DEPARTMENT OF ENERGY, SMART GRID INVESTMENTS IMPROVE GRID RELIABILITY, RESILIENCE, 
AND STORM RESPONSES (Nov. 2014) 2, 12-13, available at https://www.smartgrid.gov/files/B2-Master-File-with-
edits 120114.pdf. 
9 See, e.g., John Gustafson, Utility customer service: Keeping up with the times (Dec. 14, 2015), EnergyCentral.com, 
available at http://www.energycentral.com/c/cc/utility-customer-service-keeping-times.  
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management.”10 In other words, the AGIS Initiative has both utility-facing and customer-1 

facing benefits. My Answer Testimony focuses on how the Company can further enhance 2 

those customer-facing benefits, because that is COSEIA’s primary interest in this 3 

proceeding. 4 

Q: IS COSEIA INTERESTED IN PROMOTING CUSTOMERS’ ABILITY TO USE 5 

DERS? 6 

A: Yes, but that necessarily means that customers must be empowered to make their own 7 

choices about energy supply and how to manage their energy usage. Many COSEIA 8 

members offer customers DER options, starting with solar but also including storage and 9 

controllable loads. Empowering customers allows them to choose solar and other DER 10 

technologies. 11 

However, the Company’s proposed projects have the potential to benefit 12 

customers regardless of whether they choose to invest in DERs. If a customer has access 13 

to the Internet at home, she will be able to see her 15-minute data from the day before—14 

possibly even with usage disaggregated by appliance without purchasing specific 15 

equipment.11 The fact that the Company will be collecting energy usage data from 16 

customers multiple times a day means that a budget-conscious customer could receive a 17 

call or a text as he approaches a particular bill threshold.12 Some customers might want 18 

something similar in the future with regard to the carbon emissions from their electricity 19 
																																																													
10 Direct Testimony of Alice K. Jackson at 23. 
11 COMMONWEALTH EDISON COMPANY, SMART GRID ADVANCED METERING ANNUAL IMPLEMENTATION PROGRESS 
REPORT ATTACHMENT 1 (Apr. 1, 2016) 8, available at 
https://www.icc.illinois.gov/downloads/public/2016%20AIPR Attachment%201.pdf. 
12 For example, Ameren Illinois is seeing an increase in the number of customers signing up for weekly cost 
summary alerts, even before they began actively promoting the offering. See AMEREN ILLINOIS ADVANCED 
METERING INFRASTRUCTURE ANNUAL UPDATE (Apr. 2016) 9-10, available at 
https://www.icc.illinois.gov/downloads/public/2016%20AIC%20AMI%20Plan%20Update-Final.pdf.  
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usage. The remote connection capabilities on advanced meters could make it easier for 1 

property managers to quickly connect tenants.13 And the IVVO CPCN Project has the 2 

potential to reduce customers’ utility bills without them ever lifting a finger. 3 

Q: ARE THE COMPANY’S OBJECTIVES INCORRECT? 4 

A: No, not at all. I think many people would agree that enhancing customer choice and 5 

control over energy is a good thing. But they also differ about what that would look like 6 

in practice. To remove ambiguity, I recommend that the Commission modify these 7 

objectives to meet Colorado’s future needs more specifically. 8 

Q: WHAT MODIFIED OBJECTIVES DO YOU BELIEVE THE COMPANY’S AGIS 9 

INITIATIVE SHOULD HAVE? 10 

A: I believe the Company’s AGIS Initiative should:  11 

• “Future-proof” the distribution system by using industry standards to the extent 12 

possible in the deployment of equipment and software. 13 

• Support customer choice by making customers’ ability to manage energy and 14 

participate in programs user-friendly and convenient. 15 

• Establish a level playing field for third parties and the Company when it comes to 16 

customer programs. 17 

Q: WHY ARE THESE OBJECTIVES IMPORTANT? 18 

A: The AGIS Initiative is a major undertaking that will shape the Company’s internal 19 

operations and relationships with its customers for decades to come. Grid modernization 20 

is a process and an outcome, not a particular technology. It will necessarily be iterative 21 

																																																													
13 COMMONWEALTH EDISON COMPANY, SMART GRID ADVANCED METERING ANNUAL IMPLEMENTATION PROGRESS 
REPORT (Apr. 1, 2016) 25, available at https://www.icc.illinois.gov/downloads/public/2016%20AIPR.pdf. 
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and will not be accomplished entirely in this proceeding. The objectives that the AGIS 1 

Initiative seeks to accomplish will serve as a tool for the Company to prioritize between 2 

different capital investments or software implementations over time. These objectives 3 

may inform new rate designs or customer programs. Therefore, the objectives are 4 

significant to the future relationship between the Company, the Commission, 5 

stakeholders, and customers. The success of a grid modernization project can be judged 6 

by whether it brings us closer to or takes us farther from these objectives. 7 

Q: ARE THESE OBJECTIVES SPECIFICALLY IMPORTANT TO YOUR 8 

TESTIMONY? 9 

A: Yes, the specific recommendations I include throughout my testimony are the actions the 10 

Company should take and the metrics it should report on as part of the process of 11 

ensuring that it is making progress on meeting these three modified objectives. 12 

Q: WHAT DO YOU MEAN BY THE FIRST OBJECTIVE, ON FUTURE-13 

PROOFING? 14 

A: By future-proofing, I mean that the AGIS Initiative should attempt to anticipate and 15 

prepare for the future. I believe the Company has used the phrase “no regrets decisions” 16 

in the past to describe its resource planning strategies. This does not mean to avoid 17 

investments, but it does mean to make investments that can be adapted as circumstances 18 

change. As a simple example, the Company has stated that its AMI system is going to be 19 

“meter agnostic,” meaning it is not bound by a particular brand of meter technology. See 20 

Attachment KBC-2. On a larger scale, future-proofing means selecting industry 21 

standards that are based on consensus and are interoperable, rather than using proprietary 22 

technologies and communications protocols. For example, Tokyo Electric Power 23 
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Company is piloting end-to-end interoperability from utility operations to advanced 1 

meters to smart home devices.14 I will discuss this concept more when I turn to my 2 

recommendations related to advanced inverters. 3 

Q: TURNING TO THE SECOND OBJECTIVE, ON SUPPORTING CUSTOMER 4 

CHOICE—WHAT DO YOU MEAN BY THAT? 5 

A: Grid modernization may fundamentally change electric utilities’ relationships with their 6 

customers. Currently, I own one “smart” light bulb that I program to wake me up slowly 7 

with daylight using a smartphone application. In the future, I could program my 8 

appliances to respond to granular price signals, so that my washing machine staggers with 9 

my dishwasher and runs when electricity is cheaper. A customer with an electric vehicle 10 

could create settings that allow his battery to partially discharge to help offset peaks. A 11 

customer with solar on her roof could have an advanced inverter that helps manage a 12 

local drop in voltage, preventing her neighbors from experiencing a brownout. It may not 13 

sound like much when a couple of people are doing it, but the Company has 1.2 million 14 

residential customers in Colorado, in addition to large and small business customers. 15 

Collectively, these activities could have a transformative effect. 16 

  Currently, some of the actions that I mentioned can be conducted manually. For 17 

example, if I am on a time-of-use electric rate where the peak period ends at 8 p.m., I 18 

could start my dishwasher at 10 p.m. to save money. If I have a newer dishwasher, maybe 19 

I could program it to start in two hours. But this overlooks the value of data and 20 

convenience, which are part of the promise of grid modernization. According to the Chief 21 

Operating Officer of PECO (part of Exelon), 22 
																																																													
14 Jeff St. John, 4 Ways Tokyo’s Smart Meter Plan Breaks New Ground (Mar. 19, 2014), GREENTECHMEDIA.COM, 
available at https://www.greentechmedia.com/articles/read/4-ways-tokyos-smart-meter-plans-break-new-ground.  
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In today’s world our customers are having advanced customer service 1 
experiences with many other companies – they can order almost anything 2 
online and have it delivered practically the next day, they can receive call 3 
backs when someone is ready to assist them rather than waiting on hold, 4 
and they can text their order to a restaurant before they even arrive. 5 
They’re expecting the same level of service from their utility.15 6 

I would note that utilities are not the only traditional player experiencing this challenge. 7 

For example, local governments like Gainesville, Florida, are reorganizing to provide 8 

residents and businesses with a more streamlined ability to get their questions 9 

answered.16 To figure out what this means for utilities, they will need to engage 10 

customers differently than they have done before, with a focus on user experience. I will 11 

discuss this concept more when I turn to my recommendations related to customer energy 12 

data access. 13 

Q: WHAT DO YOU MEAN BY THE THIRD OBJECTIVE, ON CREATING A 14 

LEVEL PLAYING FIELD? 15 

A: The third objective is to establish a level playing field between the Company and third 16 

parties when it comes to customer programs, and this is related to my suggested objective 17 

of supporting customer choice. Evolving technology has led to an increasing number of 18 

non-utility players who can offer customers energy options. Solar installers, such as 19 

members of COSEIA, offer customers the ability to self-generate electricity. Some 20 

businesses also provide on-site battery storage options which help customers shift when 21 

they use electricity, and to keep the power on during outages. But there are many other 22 

options, both public and private, ranging from applications that analyze your electricity 23 
																																																													
15 PWC, STAYING AHEAD IN AN ERA OF GAME-CHANGING CUSTOMER TRANSFORMATION (2014) 6, available at 
https://www.pwc.com/gx/en/utilities/publications/assets/pwc-customer-roundtable.pdf.  
16 Diana Budds, How One Florida City Is Reinventing Itself with UX Design (Oct. 31, 2016), FASTCODESIGN.COM, 
available at https://www.fastcodesign.com/3065107/slicker-city/how-one-florida-city-is-reinventing-itself-with-ux-
design. 
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usage data and offer suggestions for energy efficiency rebates, to companies that enroll 1 

customers in demand response programs, to electric vehicle charging infrastructure, to 2 

software that optimizes how building systems like HVAC and lighting work together. 3 

Many of these tools—like battery storage—will be most effective if they can 4 

communicate seamlessly with the utility in terms of the ability to understand the 5 

conditions of the distribution system (like voltage) and then be compensated for 6 

providing a service that helps other customers (like voltage support). 7 

  Some customers may want to work with their utility to obtain some of these 8 

benefits in the future, but others will want the utility to provide their data to other players 9 

who they perceive as better able to meet their needs, or be able to directly access and use 10 

that data themselves. Electric utilities have core competencies, like ensuring that the 11 

distribution system is safe and reliable, that may preclude them from tailoring their 12 

services to every customer. The New York Public Service Commission has recognized 13 

that creating a level playing field for different types of DERs to thrive requires the utility 14 

to act as a neutral platform.17 Third parties will be able to meet more diverse customer 15 

needs with more diverse options only if they have equal access to the platform. That will 16 

unleash creativity, entrepreneurial activity, and competition in a marketplace we can only 17 

imagine. 18 

Q: DOES THE STATE OF COLORADO HAVE A UNIQUE INTEREST IN 19 

ACHIEVING THE THREE ADDITIONAL OBJECTIVES YOU PROPOSE? 20 

A: Yes. Colorado is a hotbed of clean energy innovation. A recent report by Environmental 21 

Entrepreneurs showed that Colorado has over 60,000 clean energy jobs, and employers 22 
																																																													
17 See, e.g., Case 14-M-0101, Order Adopting Regulatory Policy Framework and Implementation Plan (Feb. 26, 
2015), available at www.dps.ny.gov/REV/. 
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expect that the clean energy sector could grow another 2% in the next year.18 Colorado’s 1 

solar industry alone employs about 5,000 people at nearly 400 companies19—and this is 2 

2015 data, collected before Sunrun opened a new Denver office and began to employ 3 

hundreds more. 4 

Beyond job creation, energy innovation is culturally important to Colorado. 5 

Denver ranked 3rd in the 2016 “Innovation That Matters” report, a ranking of cities with 6 

digitally focused startups, and energy startups were a key focus of the report.20 The City 7 

and County of Denver is engaging in “smart city” initiatives that include a partnership 8 

with Panasonic and $6 million in U.S. Department of Transportation funding for projects 9 

that will leverage technology to reduce traffic congestion through connected fleets, 10 

freight, and citizens. Moreover, Denver recently adopted a building code that requires 11 

new single-family homes to support electric vehicle charging.21 12 

Colorado is also home to the National Renewable Energy Laboratory, which 13 

supports clean energy technology transfer; nationally leading energy think tanks 14 

including the Rocky Mountain Institute (“RMI”) and Natural Capitalism Solutions; 15 

innovative economic development coalitions including the Colorado Clean Energy 16 

Cluster; and leading energy startups like Tendril and Simple Energy (to name just two). 17 

Innovation, and energy innovation in particular, is clearly important to Colorado. 18 

																																																													
18 ENVIRONMENTAL ENTREPRENEURS [“E2”], CLEAN JOBS COLORADO (Jan. 2017) 4, available at 
https://www.e2.org/wp-content/uploads/2017/01/FINAL CleanJobsCO.pdf.  
19 Solar Energy Industries Association, Colorado Solar, available at http://www.seia.org/state-solar-policy/colorado 
(last visited Jan. 23, 2017). 
20 1776, INNOVATION THAT MATTERS 2016 (Jun. 2016) 14, available at http://www.1776.vc/reports/innovation-that-
matters-2016/denver-co/.   
21 Jon Murray, Denver’s new building code requires garages to support electric vehicles (Mar. 9, 2016), 
DENVERPOST.COM, available at http://www.denverpost.com/2016/03/09/denvers-new-building-code-requires-
garages-to-support-electric-vehicles/.  
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Q: HOW DOES COLORADO PERFORM RELATED TO ENERGY INNOVATION? 1 

A: Colorado has been a national leader in energy efficiency, renewable energy, and creative 2 

policies, including the nation’s first voter-approved Renewable Energy Standard. 3 

However, our state is at a turning point. For the first time, Colorado is sinking in several 4 

popular ranking indices that measure various aspects of energy performance: 5 

• Colorado fell from 12th (2015) to 14th (2016) in the ACEEE State Energy 6 

Efficiency Scorecard;22 7 

• Colorado fell from 5th (2015) to 6th (2016) in the CleanEdge U.S. Clean Tech 8 

Leadership Index;23 9 

• Colorado fell from 32nd (2015) to 34th (2016) in the GridWise Alliance Grid 10 

Modernization Index;24 11 

In each of these cases, the problem is not that Colorado is performing worse so much as 12 

other states are performing better. These indices are not perfect measures of performance, 13 

but taken as a whole, they suggest that Colorado’s energy sector and electric utilities 14 

should do more to adopt initiatives that will ensure future leadership. 15 

Q: IS THE AGIS INITIATIVE SPECIFIC TO COLORADO? 16 

A: No, the AGIS Initiative is being implemented across all four Xcel Energy subsidiaries. 17 

Northern States Power Company in Minnesota has also proposed grid modernization 18 

projects at that state’s Public Utilities Commission. However, Colorado is the first of the 19 

																																																													
22 ACEEE, COLORADO: 2016 STATE SCORECARD (Sept. 2016), available at 
http://aceee.org/sites/default/files/pdf/state-sheet/2016/colorado.pdf. 
23 CLEANEDGE, 2016 U.S. CLEAN TECH LEADERSHIP INDEX (May 2016) 5, available at 
http://cleanedge.com/reports/2016-US-Clean-Tech-Leadership-Index.  
24 GRIDWISE ALLIANCE, 3RD ANNUAL GRID MODERNIZATION INDEX (Jan. 2016) 11, available at 
http://www.gridwise.org/resources gmi.asp.  
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subsidiaries to actually begin undertaking projects, and its investments are significant. 1 

Setting good guidance in Colorado has the potential to impact other states—including 2 

states like Minnesota, which are already having comprehensive, statewide conversations 3 

on what a modernized grid can and should do.25 Colorado should set a high bar for 4 

performance while laying out a clear vision for success. 5 

Q: WHAT DO YOU RECOMMEND WITH REGARD TO THE OVERALL 6 

OBJECTIVES OF THE COMPANY’S GRID MODERNIZATION EFFORT? 7 

A: I recommend that the Commission set clear guidance for the Company on what the AGIS 8 

Initiative should be designed to achieve. We are in a significant stage of the grid 9 

modernization process right now because the Company’s AGIS Initiative is not “fully 10 

baked.” Vendors have not yet been locked in. Software requirements have not been 11 

designed. Different data systems have not yet been integrated. The timing is appropriate 12 

for the Commission to define what a modernized grid looks like in Colorado. 13 

I recommend that the Commission clarify that the AGIS Initiative should be 14 

designed to achieve the three recommendations I proposed above. State law authorizes 15 

the Commission to “attach to the exercise of the rights granted by such certificate such 16 

terms and conditions as in the commission’s judgment may be required by the public 17 

convenience and necessity.”26 I take this to mean that the Commission could set terms 18 

and conditions on the AGIS Initiative as a whole, as opposed to just on the specific 19 

implementation of the CPCN Projects, given that the CPCN Projects are critical 20 

components of the AGIS Initiative. 21 

																																																													
25 See generally Minnesota Public Utilities Commission Docket No. E999/CI-15-556. 
26 C.R.S. § 40-5-103(1). 
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III. COSEIA RECOMMENDS GRANTING THE PORTION OF THE CPCN 

RELATED TO ADVANCED METERING, WITH CONDITIONS SET TO 

ENSURE THAT THE COMPANY PROVIDES CUSTOMER BENEFITS. 

Q: PLEASE SUMMARIZE THE ISSUES YOU ARE ADDRESSING IN THIS 1 

SECTION. 2 

A: In this section, I recommend that the Commission approve the portion of the CPCN 3 

Application related to advanced metering, provided the Commission attaches five 4 

conditions designed to facilitate customers’ data access and emerging business models. 5 

The five conditions I recommend are: 6 

• Require the Company to ensure that advanced metering does not impede the 7 

ability of customers to use DERs. 8 

• Require the Company to ensure that the advanced meters it installs include 9 

sufficient functionality to test and support potential future dynamic rates if 10 

warranted. 11 

• Require the Company to activate HAN functionality when it installs the advanced 12 

meters, while maintaining customer sovereignty over actions behind-the-meter. 13 

• Require the Company to improve customers’ ability to share their data with third 14 

parties through convenient online options. 15 

• Require the Company to use the more granular distribution data it is collecting to 16 

conduct hosting capacity analyses and produce online maps. 17 

I will discuss the Company’s overall advanced metering proposal and why I believe it to 18 

be in the public interest, before turning to each of those five areas. 19 
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Q: PLEASE DESCRIBE THE COMPANY’S ADVANCED METERING 1 

INFRASTRUCTURE PROJECT. 2 

A: The Company is proposing to replace its automated meter reading (“AMR”) with 3 

advanced meters that collect more types of data more frequently. This involves replacing 4 

1.4 million meters by 2022, as well as developing a communications backbone that can 5 

transmit the increased number of data points. This proposal also involves building an 6 

information technology (“IT”) architecture that will collect that data, synthesize it with 7 

other information, and make it usable for the Company to better manage its distribution 8 

grid. 9 

Q: WHAT BENEFITS DO ADVANCED METERS PROVIDE COMPARED TO AMR 10 

METERS? 11 

A: Advanced meters collect more types of data on a more temporally granular basis. While a 12 

traditional meter might only have collected electric consumption in kilowatt-hours 13 

(“kWh”) by a residential customer, an advanced meter could collect kWh, kilowatts 14 

(“kW”), voltage, power quality, and other factors. Whereas an AMR meter is typically 15 

read once per month, an advanced meter can collect data on a subhourly basis and 16 

transmit it to the Company every few hours, or possibly more frequently. The meters can 17 

also notify the Company in the event of an outage to help it target restoration services. 18 

Q: DOESN’T THE COMPANY ALREADY PROVIDE GRANULAR DATA TO 19 

SOME CUSTOMERS? 20 

A: Yes, very large commercial and industrial customers already have data that is measured 21 

on a 15-minute basis. See Attachment KBC-3. However, residential and small business 22 
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customers—which make up about 92% of the total accounts for the Company27—mostly 1 

do not have meters capable of collecting 15-minute data. For example, while mid-sized 2 

commercial customers are billed under demand rates, they do not currently have access to 3 

their 15-minute demand data except through the Company’s unregulated InfoWise 4 

program. Moreover, the Company is only capable of reading meter data once per month, 5 

so customers are not able to receive data promptly even where their meters are capable of 6 

collecting it. See Attachment KBC-4. 7 

Q: WHY DOES COSEIA BELIEVE IT IS IMPORTANT TO PROVIDE MORE 8 

GRANULAR DATA TO CUSTOMERS? 9 

A: In a future where DERs are commonplace, increasing the granularity of when data is 10 

made available to customers will be useful for three primary reasons. 11 

  First, granular data will allow utilities and energy service providers to identify, 12 

and develop compensation structures for, new services that DER customers can provide 13 

to the grid. For example, customers with solar and advanced inverters may be able to 14 

provide services related to maintaining voltage, which I will elaborate further on in the 15 

IVVO discussion below. On-site batteries may also be called upon in the future to 16 

provide grid services such as voltage management or system peak shaving. RMI issued a 17 

2015 study on the economics of behind-the-meter battery storage that concluded that the 18 

full value of battery storage was based on “stacking” different types of benefits.28 19 

Advanced metering facilitates measuring and compensating customers for the stacked 20 

benefits that may be provided by these technologies in the future. 21 

																																																													
27 Per the Company’s 2015 FERC Form 1. 
28 ROCKY MOUNTAIN INSTITUTE [“RMI”], THE ECONOMICS OF BATTERY ENERGY STORAGE (Oct. 2015) 5, available 
at http://www rmi.org/electricity battery value.  
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  Second, access to more granular data will help customers save money by 1 

understanding and managing their usage. Better data about when customers use energy 2 

will allow for more precise time-of-use rate design that tracks with when costs are 3 

incurred. Sticking with the example of behind-the-meter energy storage, customers can 4 

use that information to determine if batteries are cost-effective and to program their 5 

battery systems to charge from rooftop solar when output is high and discharge to meet 6 

on-site need instead of paying on-peak rates. In the long term, granular data about 7 

electricity consumption, demand, voltage, and other factors may support the development 8 

of more detailed pricing, such as time-of-use rates with more shoulder periods; “matinee” 9 

rates designed to conserve water in part by matching energy use with output by DERs29; 10 

critical peak pricing and peak time rebate pricing alternatives; and even “transactive” 11 

energy arrangements where customers may buy and sell energy and other services from 12 

each other in real time. 13 

Finally, the improved real-time or near-real-time data collected by advanced 14 

meters and other sensors, as part of the broader grid modernization effort, will enable the 15 

utility to better understand and operate its distribution grid. As I discuss in a subsequent 16 

section with regard to advanced inverters, better grid management includes maximizing 17 

the value and quantity of DERs interconnected to the distribution system. 18 

Q: ARE YOU AWARE OF ALTERNATIVES TO AMI THAT COULD ACHIEVE 19 

COSEIA’S GOALS? 20 

A: As the Company acknowledges, some of its goals—like receiving more visibility into the 21 

distribution system—could be accomplished by using standalone sensors instead of 22 
																																																													
29 California Public Utilities Commission, Proceeding No. R.13-12-011, Decision No. D.16-11-021 (Nov. 10, 2016), 
available at http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M169/K487/169487466.PDF.  
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deploying the advanced meters as a mesh network. See Attachment KBC-5. I have not 1 

specifically vetted the technical aspects of that approach, but that could be prohibitively 2 

expensive, and does not necessarily accomplish what COSEIA desires in terms of 3 

providing the level of data granularity necessary to develop compensation for future grid 4 

services. For example, a relatively simple function—checking voltage at the customer’s 5 

premise—is not possible with the Company’s current AMR system. I am not aware of a 6 

comprehensive, near-market alternative to the advanced metering proposal that brings the 7 

Company closer to the three grid modernization objectives I laid out earlier in my answer 8 

testimony. 9 

Q: IN SUPPORTING ADVANCED METERING, IS COSEIA SUPPORTING THE 10 

COMPANY HAVING INSIGHT OR CONTROL OVER HOW CUSTOMERS USE 11 

ELECTRICITY BEHIND THE METER? 12 

A: No. The meter is a clear demarcation point. The Company should not be allowed to reach 13 

beyond the customer’s meter unless the customer specifically consents to provide the 14 

utility with that information, such as by participating in a direct load control program in 15 

which they are compensated based on taking action to change how electricity is used in 16 

response to a utility signal. COSEIA believes that the customer should be able to choose 17 

how to use and manage electricity on their premises without being required to provide 18 

information about their actions back to the utility. 19 

Q: WHAT IS YOUR FIRST RECOMMENDATION? 20 

A: My first recommendation is that, if the advanced metering system is approved, the 21 

Commission should require the Company to ensure that advanced metering does not 22 

impede the ability of customers to use DERs. 23 
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Q: HAS THE COMPANY SELECTED ADVANCED METERS? 1 

A: No, not as of the time this Answer Testimony was filed. The Company has produced a 2 

request for proposals (“RFP”) seeking advanced meters from vendors. This was provided 3 

as Attachment CPUC 1-6.A1, portions of which are excerpted as Attachment KBC-6. 4 

This RFP lays out the functional requirements that advanced meters are intended to meet. 5 

At a high level, the RFP sets the following requirements for metering functionality: 6 

• The RFP asks for the meters to be capable of collecting load profile data from 7 

1 minute to 24 hours (although it will set them for 15 minutes). 8 

• The RFP asks for the meters to be capable of providing kWh, kW, kVA, 9 

kVAR, kVARh, voltage, current, internal temperature. 10 

• Load profile data must be date- and time-stamped at the beginning and end of 11 

each interval, and the internal clocks must have the ability to assess time 12 

zones, seasons, and daylight savings time. 13 

• The meter allows for time-of-use interval collection, i.e., it “shall permit TOU, 14 

CPP, and PTR time period to be remotely configurable . . . .” 15 

• The meter will have bi-directional functionality activated. 16 

Q: DO YOU HAVE ANY CONCERNS WITH REGARD TO THE TECHNICAL 17 

SPECIFICATIONS OF THE ADVANCED METERS? 18 

A: Yes, I have a concern about meter functionality that is relevant to DER customers, which 19 

relates to a new “disconnect on detected DG” specification. 20 

Q: PLEASE DESCRIBE YOUR FIRST CONCERN. 21 

A: The Company’s RFP includes the following functional requirement: “The meter shall 22 

support a configurable ‘disconnect on detected DG’ flag. Setting this flag would trip the 23 
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service disconnect when DG is detected.” The Company’s current meters do not have this 1 

feature, which was added because of the possibility that there may be a future business 2 

case for it. See Attachment KBC-7. I am unclear as to what this business case would be, 3 

given the increasing use of advanced inverters, which are designed in part to prevent 4 

service disconnects due to power quality flickers and other issues. I will discuss advanced 5 

inverters more specifically later in my testimony, but in the meantime, I recommend that 6 

the Commission require the Company to ensure that this functionality does not impede 7 

the use of DERs or advanced inverters. 8 

Q: WHAT IS YOUR SECOND RECOMMENDATION? 9 

A: My second recommendation is that the Commission require the Company to ensure that 10 

the advanced meters it installs include sufficient functionality to test and support potential 11 

future dynamic rates if warranted. As I describe below, I believe the Company is 12 

positioned to meet this requirement, although it has not yet selected a meter vendor or 13 

configured how the systems’ advanced meter data will populate, so it is unclear if it has 14 

met this requirement. 15 

Q: PLEASE DESCRIBE THE FORESEEABLE FUTURE OF RATE DESIGN IN 16 

COLORADO. 17 

A: While I described the distant future earlier, there are near-term considerations to address 18 

in Colorado. For example, the Company’s Phase II rate case was settled with a 19 

comprehensive agreement that included the test of a “trial” time-of-use rate, Schedule 20 

RE-TOU, for residential customers. Schedule RE-TOU includes peak (2 p.m.–6 p.m. 21 

weekday), off-peak (9 p.m.–9 a.m.), and shoulder (other hours) times with tiered, 22 
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seasonal proposed rates.30 This is a trial because it is possible that all mass-market 1 

customers will be transitioned to a default time-of-use rate, subject to analysis of 2 

Schedule RE-TOU and filing of an advice letter on or before December 2, 2019. More 3 

advanced metering appears to be necessary to provide the time-indexed usage data that is 4 

required for time-of-use rate billing in the future. 5 

Q: DO YOU BELIEVE THAT THE RFP SEEKS SUFFICIENT FUNCTIONAL 6 

REQUIREMENTS TO MEET COSEIA’S GOALS AND THE ENERGY FUTURE 7 

YOU DESCRIBE? 8 

A: While I am not an engineer, I believe that the functional requirements provided earlier in 9 

my Answer Testimony indicate that the advanced meters will be technically capable of 10 

performing functions that support COSEIA’s goals and the long-term energy future. 11 

However, I recommend that the Commission require that the advanced meters be able to 12 

perform these functions in actuality. 13 

Q: WHAT IS YOUR THIRD RECOMMENDATION? 14 

A: My third recommendation is that the Commission require the Company to activate HAN 15 

functionality when it installs the advanced meters, which maintaining customer 16 

sovereignty over actions behind-the-meter. A HAN is a computer network that allows 17 

devices to connect and communicate within a home. The Company included 18 

requirements for HAN functionality in its advanced meter RFP, but it is unclear whether 19 

it will enable that ability for its customers. So far, the Company has proposed collecting 20 

customer data every four hours, processing that data through backend systems, and 21 

making the data available to customers through the Company’s online portal. This would 22 

																																																													
30 Proceeding No. 16AL-0048E (consolidated), Decision No. C16-1075 (Nov. 23, 2016), at Att. A, p. 26-27. 
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create a lag time of between 4 and 24 hours for the data to be displayed to customers 1 

online, unless the customer manually requests an “on-demand” meter read. See 2 

Attachment KBC-8. The Company calls this data “near-real time.” 3 

Q: WHAT ARE THE BENEFITS OF CONNECTING AN ADVANCED METER TO 4 

A HAN? 5 

A: There are two primary benefits that are relevant here. First, connecting an advanced 6 

meter to a HAN provides customers with the opportunity to gain access to feedback about 7 

how they are using energy when they are using it, which allows them to better manage 8 

their energy use. Second, connecting an advanced meter to a HAN provides for more 9 

opportunities to automate how systems in customers’ homes work for them, including 10 

leveraging the benefits provided by DERs through a smart home. I will discuss each of 11 

these benefits in turn. 12 

Q: WHAT ARE THE BENEFITS TO CUSTOMERS OF PROVIDING THEM WITH 13 

REAL-TIME DATA? 14 

A: While the proposed advanced metering solution is not currently designed to provide real-15 

time data, better data helps customers make better energy management decisions. For 16 

example, real-time data helps customers understand what appliances are using electricity 17 

at what times. According to a 2010 meta-analysis by ACEEE, the average and median 18 

levels of energy savings are highest when data is both real-time (rather than delayed) and 19 

disaggregated (i.e., you can tell which appliance is using electricity).31 20 

																																																													
31 KAREN ERHARDT-MARTINEZ ET AL., ACEEE, ADVANCED METERING INITIATIVES AND RESIDENTIAL FEEDBACK 
PROGRAMS: A META-REVIEW FOR HOUSEHOLD ELECTRICITY-SAVING OPPORTUNITIES (Jun. 2010) 56, available at 
http://aceee.org/sites/default/files/publications/researchreports/e105.pdf. 
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Q: DOESN’T THE ACEEE META-ANALYSIS SHOW THAT DAY-BEHIND DATA 1 

ALSO CREATES SIGNIFICANT SAVINGS? 2 

A: Yes, that is correct. Providing day-behind customer data is an excellent start to helping 3 

customers understand how to manage energy. However, the studies on day-behind and 4 

week-behind data that were analyzed by ACEEE were mostly collected around the time 5 

of the Energy Crisis, meaning pricing and data collection may not have been as granular 6 

for residential customers as it has the potential to be today. 7 

Q: WHY DO YOU BELIEVE IT IS IMPORTANT TO TAKE ADVANTAGE OF 8 

NEW TECHNOLOGY TO MAKE ADDITIONAL DATA AVAILABLE? 9 

A: I will provide an example. The RE-TOU trial that the Company is to initiate this year 10 

includes peak, off-peak, and shoulder hours, with tiered, seasonal rates. A customer using 11 

a HAN could receive not just real-time data about electricity usage, but also about the 12 

price of those kWh. This information helps customers manage their bills proactively and 13 

prevent unanticipated costs. I am concerned that if customers do not have triggers to help 14 

them understand how to manage electricity, at least at the beginning of the trial rate, it 15 

could lead to unnecessary backlash.32 To an extent, this is a question of fairness—it gives 16 

customers the ability to take action when that action is meaningful, rather than learning 17 

about a higher bill when it is too late to do anything about it. 18 

Q: ARE THERE LIMITS TO THE BENEFITS OF PROVIDING CUSTOMERS 19 

WITH ADDITIONAL DATA? 20 

																																																													
32 See, e.g., David Migoya, Just who are these energy efficient neighbors Xcel compares you to?, DenverPost.com, 
Dec. 27, 2016, available at http://www.denverpost.com/2016/12/27/xcel-energy-efficient-neighbor-comparison/ 
(quoting residents who do not understand how to make changes based on their OPower bills). 
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A: Perhaps—if rate structures stay static, customers may not need the same level of feedback 1 

in order to manage electricity effectively over time. However, this is where the second 2 

benefit I discussed becomes relevant. 3 

Q: PLEASE DESCRIBE THE SECOND BENEFIT OF ENABLING ADVANCED 4 

METERS TO COMMUNICATE WITH A HAN. 5 

A: Data is a start to helping customers use energy more efficiently, but it is not sufficient by 6 

itself. Connecting an advanced meter to a HAN provides for more opportunities to 7 

automate how customers’ homes can work for them, including leveraging the benefits 8 

provided by DERs. The HAN is the underpinning of the “smart home,” which connects 9 

different devices to improve the resident’s quality of life. The smart light bulb I 10 

mentioned earlier is a component of the smart home, but other devices—from large 11 

appliances to security systems to DERs—could be involved. Smart homes promote 12 

comfort and convenience, as well as energy management.33 13 

Q: HOW DOES ENABLING ADVANCED METERS TO COMMUNICATE WITH A 14 

HAN FACILITATE ENERGY MANAGEMENT? 15 

A: Advanced meters can connect to a customer’s HAN and provide granular energy data to 16 

other connected devices or applications. In the nearer term, the additional data that 17 

advanced meters are capable of transmitting via HANs could be used to automate 18 

responses among household devices, including electric vehicles, to better support 19 

distribution grid services. Farther into the future, should rate designs become more 20 

granular or even transactive, the ability for customers to automate their responses will 21 

become even more important—it could help them balance supply and demand, or provide 22 

																																																													
33 While this is referred to as a smart “home,” it does not have to be a single-family, standalone residence. 
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grid services for compensation. COSEIA supports a future where customers can make 1 

these kinds of choices and incorporate third-party devices and applications behind-the-2 

meter without needing to provide information about their activities back to the utility. 3 

Q: DOES THE COMPANY BELIEVE ITS CUSTOMERS WANT ADVANCED 4 

METERS TO BE ENABLED TO COMMUNICATE WITH A HAN? 5 

A: Yes. The Company requested this functionality in its RFP, and specified that HAN 6 

functionality may be desired by about 10% of its customers, or 140,000 accounts. See 7 

Attachment KBC-9. This number may be affected if mass-market customers are moved 8 

onto default time-of-use rates in the next few years. Providing HAN functionality allows 9 

those customers who want to manage their electricity more aggressively to do so. 10 

Q: HAVE THERE BEEN BARRIERS TO USING HANS WITH SMART METERS? 11 

A: Yes, there have been barriers in the past—a primary one being interoperability between 12 

different devices and communications protocols. While I do not recommend a specific 13 

standard communications protocol here, I would note that the Company should prioritize 14 

using industry standards that promote interoperability when providing HAN options to 15 

customers. Failure to open up electric usage data to customers was a significant sticking 16 

point in a prior Commission proceeding in which the Company sought cost recovery for 17 

the SmartGridCity project.34 18 

 19 

 20 

																																																													
34 Proceeding 11A-1001E, Recommended Decision R13-0096, Jan. 17, 2013, at 46 (“The Commission wanted to see 
information that showed customers had the ability to make practical use of SGC through in-home devices”); upheld 
in Order C13-0436, Apr. 15, 2013, at 47 (“The Commission wanted to know more about the ability of customers to 
make practical use of SGC on their side of the meter through IHSDs [in-home smart devices] and that information 
was not forthcoming”). 
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Q: HAVE ANY STATES REQUIRED HAN FUNCTIONALITY? 1 

A: Yes. For example, in 2011, the California Public Utilities Commission issued a decision 2 

that required the major investor-owned utilities in the state to file plans to implement 3 

HANs in their service territories.35 A 2014 report by Pacific Gas & Electric found that 4 

customers on certain time-of-use rates did experience meaningful reductions in energy 5 

consumption as part of the HAN pilot.36 6 

Q: MOVING ON FROM HANS, WHAT IS YOUR FOURTH RECOMMENDATION? 7 

A: I recommend that the Commission require the Company to improve customers’ ability to 8 

share their personal energy data with third parties through convenient online options. 9 

More specifically, this means: 10 

• Minimizing the “clicks” and extraneous steps customers have to take to authorize 11 

the transfer of data, and allowing data transfer to occur through Download My 12 

Data, “click-through,” or a similar system, as discussed below; and 13 

• Engaging stakeholders—including customers and DER providers—about the 14 

types of personal energy data that they should be able to access and transfer, and 15 

the best means to do so. 16 

I focus on the ability to share data with third parties given that COSEIA’s members 17 

include entities that are likely to request energy data. 18 

 19 

																																																													
35 California Public Utilities Commission, Proceeding R.08-12-009, Decision D.11-07-056 (Jul. 28, 2011) 148, 
available at http://docs.cpuc.ca.gov/PublishedDocs/WORD PDF/FINAL DECISION/140369.PDF. 
36 Nexant, HAN Phase 3 Impact and Process Evaluation Report (Dec. 2014) 4, available at 
http://www.calmac.org/publications/HAN Impacts and Savings Report FINAL2.PDF. 
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Q: WHAT ARE THE BENEFITS OF CUSTOMERS BEING ABLE TO SHARE 1 

THEIR DATA WITH THIRD PARTIES? 2 

A: Most of the examples of new services that I have provided in my testimony so far rely on 3 

the ability of customers to share their data with other parties, if they choose. If a customer 4 

wants to get an estimate on what size solar or battery storage system would meet her 5 

needs, she must share energy usage data with a solar company. If a customer wants 6 

tailored recommendations on energy efficiency rebates, he could share his energy usage 7 

data with an application that compares it with other customers’ data to pick out specific 8 

appliance usage patterns. If a customer wants to compete with others in her neighborhood 9 

to save energy, she might share her energy usage data with an application that turns 10 

energy savings into a game.37 Customers sharing data can help create new products and 11 

help improve existing products. Moreover, customers may simply prefer to work with a 12 

different entity to manage energy than the entity they purchase energy from. This makes 13 

sense under current paradigms since utilities are not necessarily motivated to help their 14 

customers buy less. 15 

Q: DOES THE COMPANY CURRENTLY ALLOW CUSTOMERS TO SHARE 16 

DATA WITH THIRD PARTIES? 17 

A: Yes. I confirmed in discovery that customers have the following options to share their 18 

energy usage data with third parties: 19 

• The customer may share a physical bill with the third party; 20 

																																																													
37 This would not provide that customer with other customers’ data. FREDERICK GROSSBERG ET AL., ACEEE, 
GAMIFIED ENERGY EFFICIENCY PROGRAMS (Feb. 2015), available at 
http://aceee.org/sites/default/files/publications/researchreports/b1501.pdf (finding savings of 3-6% among game 
participants). 
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• The customer may log on to his or her MyAccount portal and download up to 24 1 

months of their usage history; 2 

• The customer may delegate permission for the third party to access certain types 3 

of information through the MyAccount portal; or 4 

• The customer may print a consent form, fill it out, sign it, scan it, and email it to 5 

the Company’s data request email address, to have the information sent directly to 6 

a third party. 7 

See Attachment KBC-10. 8 

Q: HOW DO CUSTOMERS DELEGATE PERMISSION FOR THIRD PARTIES TO 9 

ACCESS THEIR DATA? 10 

A: I tested this option, as I was unfamiliar with it—I was able to authorize another person to 11 

view and download 12-24 months of my electric usage and bills by using MyAccount. 12 

However, the process required me to enter a username and information for the third party. 13 

While that was doable for my test, it would not be efficient for a DER provider who is 14 

working with tens or hundreds of customers to review their data and create estimates. 15 

Q: DOES THE COMPANY PROVIDE SUFFICIENT OPTIONS FOR CUSTOMERS 16 

TO SHARE THEIR ENERGY DATA WITH THIRD PARTIES? 17 

A: The Company’s current options are a good start, but I think there are other avenues that 18 

the Company should explore to support improved data transfer. The Company is 19 

currently fielding over 11,000 data requests per year with a turnaround time of 4 business 20 

days. This means the Company is manually processing about 30 requests per day. Over 21 

16% of the data requests that have been made since the data privacy consent process was 22 

implemented in February 2012 were rejected, generally due to incomplete or incorrect 23 
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information, or non-compliant consent forms. I think this is a clunky process that could 1 

be streamlined. However, the Company does not necessarily plan to do so. See 2 

Attachment KBC-11. 3 

Q: DOES THE COMPANY INTEND TO MAKE IT EASIER FOR CUSTOMERS TO 4 

TRANSFER THEIR DATA TO THIRD PARTIES AS PART OF THE GRID 5 

MODERNIZATION PROCESS? 6 

A: While this may be considered by the Existing Voluntary Renewable Programs 7 

Stakeholder Working Group initiated under the three-proceeding settlement, the 8 

Company has not affirmatively supported better tools to allow customers to transfer data. 9 

This is strange to me for two reasons. The first is that advanced metering will collect 10 

more types of data more frequently—some customers will want to transfer that 11 

information to DER providers to see if they could benefit from solar, storage, or electric 12 

vehicle charging options. The second is that the Company is already in the process of a 13 

major information technology upgrade, so this seems like an appropriate time to build in 14 

this functionality. 15 

Q: CAN YOU THINK OF EXAMPLES OF A MORE STREAMLINED PROCESS IN 16 

WHICH CUSTOMERS AUTHORIZE THIRD PARTIES TO ACCESS DATA? 17 

A: One example that comes to mind is Mint.com. Mint securely connects all of the financial 18 

accounts you authorize it to access—for example, savings accounts, checking accounts, 19 

credit cards, loans, and investments—then uploads new transactions and categorizes 20 

them. You can set alerts for smarter budgeting and automate your online bills. Another 21 

example, although slightly less clean, is checking out a public library book on an e-22 

reader. In my case, I log onto my library account, check out the book, and am transferred 23 
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to Amazon, which downloads the book to my Kindle. Certainly, my financial information 1 

and records of library books I have checked out are private and sensitive,38 but there are 2 

still easy ways to connect this information through third-party applications to obtain 3 

additional benefits—like better budgeting and greater convenience for reading. 4 

Q: WHAT ARE THE VIRTUES OF THE STREAMLINED PROCESSES YOU JUST 5 

DISCUSSED? 6 

A: First, the processes used in the examples I just provided are instantaneous—I do not have 7 

to wait for multiple, manual steps to occur. Second, the processes are simple—I do not 8 

have to enter data multiple times, and certain types of data can be pre-populated for me. 9 

Q: WHY IS SIMPLICITY IMPORTANT TO CUSTOMERS IN BEING ABLE TO 10 

GRANT THIRD PARTIES ACCESS TO THEIR DATA? 11 

A: Adding too many steps or onerous authorization requirements can cause customers to 12 

drop out of a process. A recent study by EnergyHub found that barriers to enrolling in 13 

demand response programs meant that less than 1% of eligible residential customers in 14 

California were saving money and reducing energy demand at peak times.39 Over 80% of 15 

customers dropped out when they had to provide account numbers, with a further 40% 16 

dropping out when they had to switch websites to electronically sign documents. Another 17 

study found that Texas customers rarely share their data—which would enable them to 18 

shop around for retail providers—in part because “consumers have come to expect a 19 

certain level of simplicity and convenience, especially in online services.”40 20 

																																																													
38 Library records were at issue under the PATRIOT Act. 
39 ENERGYHUB, OPTIMIZING THE DEMAND RESPONSE ENROLLMENT PROCESS (Apr. 2016) 4-5, available at 
http://www.energyhub.com/blog/optimizing-demand-response-enrollment. 
40 ROBERT KING & ROB BEVILL, SPEER, IMPROVING ACCESS TO SMART METER DATA IN TEXAS (Oct. 2016) 6, 
available at https://eepartnership.org/wp-content/uploads/2016/10/Meter-Data-Access-Report-FINAL.pdf. 
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Q: ARE THERE POSITIVE EXAMPLES OF SIMPLIFIED PROCESSES FOR 1 

AUTHORIZING THIRD-PARTY DATA ACCESS THAT ARE SPECIFIC TO 2 

ENERGY? 3 

A: Yes, there are two examples. The Green Button Initiative has been enlisting utilities 4 

around the country in an effort to establish a standardized format for electricity usage 5 

data (“Download My Data”), and a means to transfer that data to authorized third parties 6 

(“Connect My Data”). The Company is already providing data that is compliant with 7 

Download My Data, but at least so far, it has not prioritized implementing Connect My 8 

Data, which has an estimated one-time cost of $1.5-2 million.41 For reference, this would 9 

add 1.6% to the capital costs for IT integration that the Company has included for the 10 

AMI and IVVO CPCN Projects,42 much less the total cost of the IT systems associated 11 

with the AGIS Initiative. 12 

More recently, the California Public Utilities Commission required investor-13 

owned utilities to authorize a “click-through” process for the Demand Response Auction 14 

Mechanism program.43 Click-through refers to the ability of a customer to log on to a 15 

third party’s website to authorize the transfer of their energy usage data and enroll in a 16 

demand response program. The process is designed to reduce the number of “clicks” the 17 

customer must take to enroll in programs, and to make verification by the utility 18 

																																																													
41 Proceeding No. 15A-0789E, Settlement Agreement at 2-3 (filed Apr. 25, 2016). This proceeding arose out of 
Decision R15-0406, which required the Company to filed an application or advice letter that included information 
on the costs to implement practices like Green Button Connect. 
42 $2 million Green Button Connect / ($2 million + $67.5 million capital  + $55.9 million contingency) is 1.6%. See 
Direct Testimony of David C. Harkness at 30. 
43 See generally California Public Utilities Commission, Proceeding A.14-06-001 (consolidated), Decision D.16-06-
008 (Jun. 9, 2016), available at 
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M163/K294/163294060.PDF.  
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instantaneous. While California is testing click-through with demand response, it has 1 

much broader applications to many types of DERs. 2 

Q: HAS THE COMPANY INDICATED THAT IT INTENDS TO ENGAGE 3 

STAKEHOLDERS REGARDING DATA ACCESS? 4 

A: Yes. In response to discovery, the Company said that it intends to engage external 5 

stakeholders, including customers and third parties, to design what types of energy 6 

consumption data will be available through its online customer portal. See Attachment 7 

KBC-12. I propose this process be formalized in a working group with a meeting 8 

schedule that allows for it to make recommendations before the Company’s online 9 

customer portal is finalized. However, this should not preclude the Commission from 10 

establishing a specific requirement for the Company to promote easy tools for customers 11 

to transfer their data to third parties if they choose. 12 

Q: WHAT IS YOUR LAST RECOMMENDATION? 13 

A: I recommend that the Company be required to use the more granular distribution data it is 14 

collecting to conduct hosting capacity analyses and produce online maps. 15 

Q: WHAT IS A HOSTING CAPACITY ANALYSIS? 16 

A: A hosting capacity analysis is a circuit-specific study that considers features like voltage, 17 

loading, protection, power quality, and control, and uses that information to determine 18 

how many DERs can be accommodated on that circuit. 19 

Q: WHAT BENEFITS DO HOSTING CAPACITY ANALYSES PROVIDE? 20 

A: A hosting capacity analysis allows a utility to identify which circuits are most able to 21 

accept DERs, which circuits require upgrades to accept more DERs, and which circuits 22 

may be able to defer maintenance or replacements through DERs. This tool benefits DER 23 
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providers by enabling them to identify areas of the distribution grid where 1 

interconnection may be more straightforward and less costly.44 A hosting capacity 2 

analysis also benefits utilities by helping them proactively identify areas for distribution 3 

grid maintenance or upgrades.45 Finally, a hosting capacity analysis can pave the way for 4 

policies that incentivize installing solar, storage, and other resources such that they 5 

maximize their value to the distribution grid. For example, generator interconnection 6 

applications can be processed more efficiently when utilities have already catalogued 7 

basic data about hosting capacity. 8 

Q: HAS THE COMPANY PERFORMED HOSTING CAPACITY ANALYSES 9 

BEFORE? 10 

A: Not to my knowledge, although another Xcel Energy subsidiary, Northern States Power 11 

Company (“NSP”), has been engaged in grid modernization proceedings at the Minnesota 12 

Public Utilities Commission (“MPUC”) that address this issue. In December 2016, in 13 

compliance with an MPUC order, NSP filed a high-level hosting capacity analysis for 14 

1,000 distribution feeders in Minnesota.46 15 

Q: DO YOU RECOMMEND THAT THE COMPANY UTILIZE THE NSP 16 

METHODOLOGY FOR A HOSTING CAPACITY ANALYSIS? 17 

A: No, I recommend that the Company emulate the work by California utilities, which I 18 

understand to be industry-leading. The California “integrated capacity analysis” process 19 

																																																													
44 See, e.g., INTERSTATE RENEWABLE ENERGY COUNCIL [“IREC”] AND SANDIA NATIONAL LABORATORIES, 
INTEGRATED DISTRIBUTION PLANNING CONCEPT PAPER: A PROACTIVE APPROACH FOR ACCOMMODATING HIGH 
PENETRATIONS OF DISTRIBUTED GENERATION RESOURCES (2013) 12, available at http://energy.sandia.gov/wp-
content/gallery/uploads/Integrated-Distribution-Planning-May-2013.pdf.  
45 Id. 
46 Minnesota Public Utilities Commission, Docket No. E-002/M-15-962, Distribution System Study (Dec. 1, 2016). 
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incorporates multiple types of DERs, including solar, storage, and electric vehicles, and 1 

considers both existing DERs and forecasts.47 This information can be made available 2 

online through interactive maps.48  3 

Q: COULD YOU PLEASE SUMMARIZE YOUR PROPOSALS? 4 

A: I recommend that the Commission approve the AMI portion of the CPCN application, 5 

provided it attaches five conditions designed to facilitate customers’ access to data and 6 

the development of emerging business models: 7 

• The Commission should ensure that advanced metering not include onerous or 8 

duplicative requirements that unnecessarily burden DER customers. 9 

• The Company should ensure that the advanced meters it installs include sufficient 10 

functionality to test and support potential future dynamic rates if warranted. 11 

• The Company should activate HAN functionality when it installs the advanced 12 

meters, while retaining customer sovereignty over actions behind-the-meter. 13 

• The Company should improve customers’ ability to share their data with third 14 

parties through convenient online options. 15 

• The Company should be required to use the more granular distribution data it is 16 

collecting to conduct hosting capacity analyses and produce online maps. 17 

																																																													
47 California Public Utilities Commission, Rulemaking R.14-08-013, Assigned Commissioner’s Ruling (May 2, 
2016), available at http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M161/K474/161474143.PDF.  
48 More information and links are available at the California Public Utilities Commission’s Distribution Resources 
Plan website, http://www.cpuc.ca.gov/General.aspx?id=5071. 



16A-0588E Answer Testimony of Kelly B. Crandall 
On Behalf of the Colorado Solar Energy Industries Association 

Page 43 of 65 
 

	 43 

IV. AS A CONDITION OF RECEIVING THE CPCN, THE COMPANY SHOULD BE 

REQUIRED TO CONDUCT TWO PILOTS ON ADVANCED INVERTERS. 

Q: PLEASE SUMMARIZE THE ISSUES YOU ARE ADDRESSING IN THIS 1 

SECTION. 2 

A: In this section, I discuss advanced applications that connect with the Company’s 3 

proposed ADMS, and how they relate to advanced inverters. I provide three 4 

recommendations related to the ADMS and IVVO applications, as well as a potential 5 

Distributed Energy Resources Management (“DERMS”) application. 6 

Q: COULD YOU PLEASE SUMMARIZE YOUR PROPOSALS? 7 

A: Yes. I recommend that the Commission require the Company to take the following three 8 

actions related to the ADMS and its advanced applications: 9 

• Require the Company to ensure that the overhaul of its software systems—which 10 

includes the ADMS and many other connected systems and applications—11 

supports diverse functions related to DERs, including market integration. 12 

• Specifically, as a condition of approving the IVVO portion of the CPCN, require 13 

the Company to file for approval of a pilot that tests the ability of advanced 14 

inverters to enhance IVVO benefits. 15 

• Require the Company to file for approval of a pilot that tests the ability of the 16 

Company to leverage the benefits that third-party DER aggregators can provide. 17 

As I discuss below, the two pilots I propose represent two different use cases for the 18 

functionalities provided by advanced inverters. To begin, I discuss the functionality of 19 

advanced inverters, which are critical to a modernized grid that incorporates more DERs. 20 

Second, I discuss how that relates to the business requirements and functionalities of the 21 
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Company’s ADMS and other software systems. Third, I discuss the two pilot proposals, 1 

and provide examples of where these use cases are being tested in other states. As a 2 

component of this discussion, I provide COSEIA’s recommendation associated with the 3 

IVVO Project, which COSEIA supports provided the IVVO Project includes the 4 

modifications proposed herein. 5 

Q: WHAT IS AN INVERTER? 6 

A: An inverter converts DC electricity generated by solar panels or stored in battery systems 7 

into AC electricity used in residences and businesses. 8 

Q: HOW IS AN ADVANCED INVERTER DIFFERENT? 9 

A: An advanced inverter, or “smart inverter,” has additional functionalities and the major 10 

difference is the software rather than the hardware.49 Advanced inverters can be 11 

programmed to work with solar, storage, electric vehicles, and other DERs behind the 12 

customer’s meter, and to operate them in different ways to meet the needs of the 13 

customer and the rest of the utility’s system. 14 

Q: WHAT FUNCTIONALITIES DOES AN ADVANCED INVERTER HAVE? 15 

A: There are several common functions for an advanced inverter, including the ability to 16 

connect or disconnect from the grid; the ability to provide frequency or voltage ride-17 

through (i.e., not disconnect in the event of local problems); data collection and status 18 

reporting; adjusting the power factor; and the ability to adjust ramp rates and output.50 19 

 20 

 21 
																																																													
49 EMERSON REITER ET AL., NREL, INDUSTRY PERSPECTIVES ON ADVANCED INVERTERS FOR U.S. SOLAR 
PHOTOVOLTAIC SYSTEMS: GRID BENEFITS, DEPLOYMENT CHALLENGES, AND EMERGING SOLUTIONS (Sept. 2015) 1-
2, available at http://www nrel.gov/docs/fy15osti/65063.pdf. 
50 REITER ET AL. at 2. 
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Q: HOW CAN AN ADVANCED INVERTER BE OPERATED? 1 

A: Advanced inverters can be operated autonomously or non-autonomously. Autonomous 2 

operation means they can be programmed to act in particular ways without receiving 3 

separate signals. For example, they can control ramp rates in emergency situations or 4 

provide Volt-VAr control automatically.51 Non-autonomous operation means they can be 5 

triggered to take certain actions through a communications infrastructure. For example, a 6 

third-party DER aggregator could bid into a wholesale market to provide spinning 7 

reserves in a particular area, and send the appropriate dispatch signals to hundreds or 8 

thousands of separate customer-sited DERs if called.52 These non-autonomous actions 9 

may involve more sophisticated forms of utility-aggregator communication. 10 

Q: WHY IS IT IMPORTANT TO CAPTURE THE BENEFITS OF ADVANCED 11 

INVERTER FUNCTIONALITIES AND DIFFERENT MODES OF OPERATION? 12 

A: DERs can provide diverse benefits, many of which are not fully monetized at this time. 13 

As I noted above, RMI identified fourteen different value streams associated with energy 14 

storage, and divided them into those that most benefit customers, utilities, and 15 

independent service operators.53 There are no consistent compensation schemes for these 16 

benefits across states and DER products. 17 

Q: ARE THERE RATEPAYER BENEFITS ASSOCIATED WITH THE USE OF 18 

ADVANCED INVERTERS? 19 

A: Yes. I will call out three high-level benefits, although I will discuss other benefits from 20 

advanced inverters that are specific to the use cases for which I propose pilots below. 21 
																																																													
51 Id. at 11. 
52 Id.. 
53 RMI at 5. 
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  First, advanced inverters may provide new abilities to defer capital investments 1 

and operations and maintenance (“O&M”) costs on the part of utilities. Several utilities 2 

are interested in testing whether advanced inverters can reduce investments at both the 3 

distribution and transmission level.54 4 

  Second, advanced inverters enable new ways for customers to participate in and 5 

contribute to the electric grid. For example, customers with solar, storage, or electric 6 

vehicles could offer ancillary services to wholesale markets, or could respond differently 7 

to more advanced price signals. This means that advanced inverters help DERs provide 8 

diverse benefits to the system, as well as generate data to validate and price those 9 

benefits. 10 

  Third, advanced inverters can allow for increases in the amount of DERs in local 11 

areas by helping to manage voltage challenges. For example, in Hawaii, a recent analysis 12 

of advanced inverter capabilities led Hawaiian Electric Company (“HECO”) to increase 13 

the amount of distributed PV it allowed from 120% to 250% of minimum daytime load 14 

on a feeder.55 15 

Q: ARE ADVANCED INVERTERS COMMON? 16 

A: While I have not been able to find any specific data, my understanding is that many 17 

inverters that are capable of advanced functionality have already been installed in the 18 

U.S. In particular, inverter manufacturers and installers that have connections with the 19 

California market are being driven to comply with the state’s Rule 21 on interconnection, 20 

which mandates advanced functionality in all inverters starting in less than a year. 21 

																																																													
54 REITER ET AL. at 5. 
55 See generally NATIONAL RENEWABLE ENERGY LABORATORY [“NREL”], HIGH PENETRATION PV: HOW HIGH CAN 
WE GO? (Jan. 2016), available at http://www.nrel.gov/docs/fy16osti/65591.pdf.  
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However, while these inverters are capable of advanced functionality due to upgradeable 1 

firmware,56 it is not consistently enabled due to lags in standards development. 2 

Q: WHAT STANDARDS ARE MOST RELEVANT FOR ADVANCED INVERTERS? 3 

A: Two industry standards address safe interconnection and operation of advanced inverters: 4 

UL 1741 SA and IEEE 1547. 5 

UL 1741 Supplement A (“SA”) is the Underwriters Laboratories standard for 6 

testing and verifying inverter safety and advanced functionality. It establishes a test plan 7 

that ensures that the advanced inverter can, for instance, stay connected during periods of 8 

lower frequency (“ride-through”).57 While this safety standard had been in the works for 9 

some time, it was released in September 2016.58 Its release triggers California installers 10 

to have all inverters comply with Rule 21 on interconnection within one year. A number 11 

of inverter manufacturers have obtained certification or are in the progress of obtaining 12 

certification, which means that a significant barrier to more widespread use of advanced 13 

inverters is being overcome. 14 

IEEE 1547 relates to parallel interconnection of DERs to electric power systems, 15 

and it is currently in the process of being updated. The primary reason for the update is 16 

that IEEE 1547 requires DER systems to shut off in the event of power anomalies, which 17 

would prevent a PV system with an advanced inverter from providing ancillary services 18 

																																																													
56 REITER ET AL. at 2. 
57 UNDERWRITERS LABORATORIES [“UL”], DRIVE INNOVATION AND STREAMLINE ADVANCED INVERTER MARKET 
ACCEPTANCE (2016), available at http://industries.ul.com/wp-content/uploads/sites/2/2016/08/UL-1741-SA-
Advanced-Inverters.pdf. 
58 UL, UL LAUNCHES ADVANCED INVERTER TESTING AND CERTIFICATION PROGRAM (Sept. 8, 2016), press release, 
available at http://www.ul.com/newsroom/pressreleases/ul-launches-advanced-inverter-testing-and-certification-
program/. 
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and other grid benefits that it is capable of providing.59 Limited advanced capabilities 1 

were allowed through a 2014 amendment, but a comprehensive review of IEEE 1547 is 2 

still underway. Utilities are not prohibited from testing advanced inverters prior to these 3 

standards being finalized, but there would be more logistics to work out. 4 

Q: IS THE COMPANY PLANNING TO TEST ADVANCED INVERTERS? 5 

A: According to the most recent settlement on the Innovative Clean Technologies (“ICT”) 6 

program, the Company is to file a pilot proposal for advanced inverters within 6 months 7 

after the finalization of UL 1741 SA and certified inverters being available.60 This has not 8 

yet taken place, to my knowledge. As I discuss below, I recommend that the Commission 9 

require the Company to file applications to conduct two pilots related to advanced 10 

inverters as part of the ICT program. 11 

Q: HOW DO ADVANCED INVERTERS RELATE TO THE COMPANY’S 12 

DECISION TO UPGRADE ITS SOFTWARE SYSTEMS? 13 

A: The Company’s application for a CPCN attempts to constrain the discussion to only the 14 

AMI and IVVO projects, and the communications infrastructure associated with them. 15 

However, those projects and the communications network are part of a much wider grid 16 

modernization effort. As part of the AGIS Initiative, the Company will invest additional 17 

resources to significantly upgrade its backend software. In particular, it will populate an 18 

ADMS with advanced metering and sensor data and tie that to a geospatial model of the 19 

																																																													
59 SMART INVERTER WORKING GROUP [“SIWG”], RECOMMENDATIONS FOR UPDATING THE TECHNICAL 
REQUIREMENTS FOR INVERTERS IN DISTRIBUTED ENERGY RESOURCES (Jan. 2014) 12, available at 
http://www.energy.ca.gov/electricity analysis/rule21/documents/recommendations and test plan documents/Reco
mmendations for updating Technical Requirements for Inverters in DER 2014-02-07-CPUC.pdf.. 
60 Proceeding 15A-0847E, Decision No. C16-0196 (effective March 8, 2016) at Attachment A, p. 7. 
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Q: DO YOU BELIEVE A DISCUSSION OF THE ADMS AND OVERARCHING 1 

AGIS SOFTWARE IS WITHIN THE SCOPE OF THIS PROCEEDING? 2 

A: Yes. My rationale for taking this position is the same as for my discussion of the need to 3 

provide overarching objectives associated with grid modernization. As I mentioned 4 

above, the Commission has the authority to attach to the CPCN whatever conditions are 5 

in the public interest. The AGIS Initiative is a complex, long-term effort that could 6 

transition the Company toward a new utility business model that engages customers 7 

differently. I believe the Commission should have some say over that. 8 

Q: WHAT ARE BUSINESS REQUIREMENTS AND WHY ARE THEY 9 

IMPORTANT? 10 

A: Business requirements set the overall objectives for a particular project, like a software 11 

implementation. They help identify what needs to happen, but they do not necessarily get 12 

into the technical details about how this is achieved. They are important to ensure that 13 

internal and external stakeholders are on the same page about the high-level purposes of a 14 

project—they can be used to guide decisions about vendor selection, prioritize different 15 

functions, and build more detailed specifications. 16 

Q: HAVE OTHER UTILITIES EMPHASIZED THE IMPORTANCE OF BUSINESS 17 

REQUIREMENTS IN MAJOR SOFTWARE PROJECTS? 18 

A: Yes. For example, a 2015 Department of Energy report interviewed several utilities that 19 

had implemented ADMS upgrades and excerpted anonymized advice from staff. People 20 

who had been through ADMS implementations recommended clearly defining system 21 

requirements and use cases, and being specific about both what the ADMS should do in 22 
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the near-term, as well as what you want it to do in the longer term.62 More recently, 1 

Southern California Edison (“SCE”) published a series of technical reports on 2 

modernizing their distribution system and corresponding data architectures. Their “Grid 3 

Modernization Distribution System Concept of Operations” document provides a number 4 

of high-level business requirements—it describes a DER-enabled future for their 5 

distribution grid, the types of capabilities that they will need to get there, and then a series 6 

of functional areas to organize those capabilities around particular business needs.63 This 7 

helps define use cases: for example, having the capability to analyze and predict DER 8 

output can support a business need to develop more granular markets for the benefits that 9 

DERs can provide. 10 

Q: DO YOU HAVE SPECIFIC CONCERNS REGARDING THE WAY IN WHICH 11 

THE COMPANY IS DESIGNING ITS SOFTWARE? 12 

A: Yes. I am concerned that the Company may not be designing its software architecture to 13 

accommodate a fully enabled DER future. For example, the Company should be 14 

designing its software architecture in a way that would facilitate the pilots I mention 15 

below. Failure to plan for this future in advance could lead to scope and requirements 16 

changes, costly retrofits, and other unnecessary barriers. 17 

																																																													
62 U.S. DEPARTMENT OF ENERGY, VOICES OF EXPERIENCE: INSIGHTS INTO ADVANCED DISTRIBUTION MANAGEMENT 
SYSTEMS (Feb. 2015) 15, available at 
https://energy.gov/sites/prod/files/2015/02/f19/Voices%20of%20Experience%20-
%20Advanced%20Distribution%20Management%20Systems%20February%202015.pdf. 
63 SOUTHERN CALIFORNIA EDISON, GRID MODERNIZATION DISTRIBUTION SYSTEM CONCEPT OF OPERATIONS 
VERSION 1.0 (Jan. 17, 2016), available at 
http://www.edison.com/content/dam/eix/documents/innovation/SCE%20Grid%20Modernization%20Concept%20of
%20Operations%201.17.16b.pdf. 
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Q: HOW CAN THE COMMISSION ENSURE THAT THE COMPANY DESIGNS 1 

ITS SOFTWARE TO FULLY ENABLE ADVANCED INVERTER 2 

FUNCTIONALITY? 3 

A: I recommend that the Commission specify, in granting the CPCN, that the Company 4 

ensure that software and data architectures under the AGIS Initiative will be designed to 5 

support diverse functions related to DERs, including all of the functionalities that 6 

advanced inverters will enable. The two pilot projects I recommend provide more 7 

information about what this future looks like. 8 

Q: SHOULD THE BUSINESS REQUIREMENTS FOR THE ADMS AND OTHER 9 

SYSTEMS BE DESIGNED TO PREPARE FOR ADVANCED INVERTER 10 

INTERACTION? 11 

A:  Yes. As I mentioned above, the ADMS is a core application that will enable more 12 

advanced applications, like IVVO and enhanced outage management. Those advanced 13 

applications may interact with advanced inverters. Therefore, the business requirements 14 

for the ADMS and other systems should be designed to prepare for that interaction. 15 

Q: WHAT ADVANCED INVERTER PILOTS DO YOU RECOMMEND? 16 

A: There are two specific advanced inverter use cases I recommend that the Commission 17 

require the Company to pilot as a condition of CPCN approval. First, the Company 18 

should file an application to institute a pilot to test the ability of advanced inverters to 19 

provide autonomous functions that leverage the IVVO Project. Second, the Company 20 

should test interactions with third-party DER aggregators through a DERMS. 21 

 22 
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Q: PLEASE DESCRIBE WHAT YOU PROPOSE THE COMPANY SHOULD 1 

EVALUATE AS PART OF THE FIRST PILOT. 2 

A: I propose that the Company leverage the IVVO Project proposal to evaluate how 3 

advanced inverters can provide additional voltage support in local areas, as part of the 4 

ICT program. So far, the Company has not explored this opportunity. See Attachment 5 

KBC-14. 6 

Q: WHAT IS THE IVVO PROJECT CURRENTLY DESIGNED TO DO? 7 

A: The IVVO Project includes both software and hardware components designed to improve 8 

the Company’s ability to manage voltage on its distribution system. While the Company 9 

currently only monitors voltage at substations, IVVO would allow it to monitor and 10 

manage voltage across distribution circuits.64 Because voltage management is more 11 

refined across the distribution system, the Company can identify and correct voltage that 12 

is too high or too low, and it can more precisely match the voltage level at the substation 13 

to the level required at the end-customer’s premises. Better voltage management allows 14 

the overall system voltage to be lowered, resulting in energy savings in the form of fewer 15 

losses, which benefits all customers. The Company’s proposal includes voltage sensing 16 

devices and a software application that integrates with the ADMS, and would utilize data 17 

collected by advanced meters.65 18 

 19 

 20 

																																																													
64 Direct Testimony of Chad S. Nickell at 23. 
65 Id. at 37-38. 
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Q: HOW CAN THE COMPANY INTEGRATE THE FIRST PILOT INTO THE 1 

IVVO PROJECT? 2 

A: I recommend that the Company move forward to design a pilot that will test the ability of 3 

advanced inverters to interact with the proposed IVVO Project, and potentially even to 4 

reduce the needs for specific types of equipment, such as secondary static VAr 5 

compensators. Such a pilot is particularly important as the Company did not investigate 6 

this alternative. See Attachment KBC-15. This pilot should examine one or more 7 

feeders with high penetrations of advanced inverters serving solar or storage systems. To 8 

do so, the Company will need to engage local DER providers to identify a geographic 9 

area for testing, set a control group, and develop appropriate advanced inverter settings 10 

that are compatible with the IVVO Project. This can be initiated through the existing ICT 11 

stakeholder group, with an application filed for Commission review and approval. The 12 

objective of initiating this process sooner rather than later is to ensure that advanced 13 

inverter functionality can be fully leveraged when the IVVO Project—if approved by the 14 

Commission—is implemented. Implementation is currently scheduled to be complete in 15 

2022.66 Moreover, the Company has proposed not to install IVVO on portions of its 16 

service territory, and this pilot may help determine if DERs with advanced inverters 17 

could support local voltage mitigation in those unserved areas. As I note in the next 18 

section, if the Commission approves this pilot proposal through the ICT process, the 19 

Company should report on it as part of its annual reporting for the CPCN Projects. 20 

 21 

																																																													
66 Id. at 61. 
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Q: HAVE OTHER UTILITIES TESTED THE ABILITY OF ADVANCED 1 

INVERTERS TO IMPROVE VOLTAGE STABILITY? 2 

A: Yes. In addition to the Hawaii example I mentioned earlier, California utilities have been 3 

active in this area. San Diego Gas & Electric has conducted successful field 4 

demonstrations on the voltage-stabilizing capabilities of advanced inverters in 5 

conjunction with SolarCity.67 More specifically, Pacific Gas & Electric has been in the 6 

process of testing the interaction between advanced inverters and voltage mitigation.68 7 

Q: CAN YOU QUANTIFY THE BENEFITS OF THIS PILOT? 8 

A: I can provide a “back of the envelope” assessment of the potential benefits that could 9 

come from such a pilot. One high-level analysis developed by SolarCity found that even 10 

limited installation of advanced inverters in areas with voltage challenges could increase 11 

energy efficiency and reduce demand by about 0.40%.69 The Company’s proposal 12 

currently estimates that the IVVO Project will yield 2.06% energy savings on each feeder 13 

where the devices are installed.70 This means that advanced inverters could create a boost 14 

to the potential energy savings, and further emphasizes the importance of this pilot in 15 

identifying potential improvements to the IVVO Project. 16 

 17 

																																																													
67 Francis Bell et al., Secondary Voltage and Reactive Power Support via Smart Inverters on a High-Penetration 
Distributed Photovoltaic Circuit, INNOVATIVE SMART GRID TECHNOLOGIES CONFERENCE (ISGT) (SEPT. 6-9, 2016), 
2016 IEEE POWER & ENERGY SOCIETY, available at http://ieeexplore.ieee.org/document/7781272/.  
68 See, e.g., PACIFIC GAS & ELECTRIC, ELECTRIC PROGRAM INVESTMENT CHARGE (EPIC) 2015 ANNUAL REPORT 
(Feb. 29, 2016) 57-58, available at 
http://www.pge.com/includes/docs/pdfs/about/environment/epic/EPICAnnualReportAttachmentA.pdf.  
69 SOLARCITY GRID ENGINEERING, ENERGY EFFICIENCY ENABLED BY DISTRIBUTED SOLAR PV VIA CONSERVATION 
VOLTAGE REDUCTION (Jun. 2016) 6, available at http://www.solarcity.com/sites/default/files/SolarCity-
CVR Benefits Methodology-2016-06-28 v2.pdf. 
70 Direct Testimony of Chad S. Nickell at p. 61. 
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Q: DO YOU BELIEVE THE IVVO PROJECT CPCN SHOULD BE APPROVED, IF 1 

THE COMPANY CONDUCTS THIS PILOT? 2 

A: Yes, if the Company conducts this pilot as part of the IVVO Project, COSEIA supports 3 

approval for that portion of the CPCN. 4 

Q: PLEASE DESCRIBE WHAT YOU PROPOSE THE COMPANY SHOULD 5 

EVALUATE AS PART OF THE SECOND PILOT. 6 

A: I recommend that the Company support the ability for advanced inverters to provide 7 

more sophisticated benefits to the system, including market benefits, through a second 8 

pilot that would connect the Company with third-party DER aggregators. 9 

Q: HOW DOES THE SECOND PILOT DIFFER FROM THE FIRST PILOT? 10 

A: The first pilot would involve collaboration between the Company and advanced inverter 11 

providers to develop appropriate settings so that the advanced inverters could react 12 

autonomously to provide different types of voltage support. This pilot would involve 13 

developing a means of sending signals between the Company and third parties, who 14 

would then marshal the DERs to operate in certain ways. 15 

Q: DOES THE SECOND PILOT REQUIRE DIFFERENT SOFTWARE FROM 16 

WHAT THE COMPANY HAS PROPOSED SO FAR? 17 

A: Potentially. In examples that I am familiar with—which I will discuss in more detail 18 

below—this sort of pilot requires a DERMS. A DERMS is an advanced application, like 19 

IVVO, that would leverage the voltage and other data that the AMI system is feeding to 20 

the ADMS. However, a DERMS specifically interacts with DERs and/or aggregators of 21 

DERS. It exchanges information with DERs, such that it can request that DERs operate in 22 
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specific ways that are within the operational or economic interests of the rest of the 1 

distribution grid, and then confirm that the action was completed. 2 

Q: PLEASE DEFINE “THIRD-PARTY DER AGGREGATOR.” 3 

A: This means that a third party communicates with individual customers and assembles 4 

them into a “packaged” resource that it bids to interact with the utility. This is in lieu of 5 

the utility interacting directly with individual DER customers, who could number in the 6 

hundreds or thousands. 7 

Q: ARE THERE EXAMPLES OF THIRD-PARTY AGGREGATORS CURRENTLY 8 

OPERATING IN COLORADO? 9 

A: Yes, the Company’s demand respond programs have worked with third-party aggregators 10 

like EnerNOC. 11 

Q: IS THE COMPANY IMPLEMENTING A DERMS ALREADY? 12 

A: No, I do not believe so. According to discovery propounded in this proceeding, the 13 

Company is considering implementing a distributed energy resources monitoring system, 14 

not a management system. The Company does not currently intend to include DER 15 

aggregators within the scope of the ADMS. See Attachment KBC-16. The Company has 16 

stated that it intends to enable advanced applications for IVVO and enhanced reliability, 17 

but it has not indicated that it intends to implement a DERMS. Moreover, it has not 18 

specified what criteria it would use to determine if a DERMS is appropriate and what 19 

timeline it may decide to implement a DERMS on. 20 

Q: WHAT IS THE STATE OF THE DERMS MARKET? 21 

A: While technologies and vendors are still evolving, the general trend is to provide for 22 

more opportunities to aggregate fleets of coordinated DERs. For example, the Federal 23 
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Energy Regulatory Commission (“FERC”) recently approved the nation’s first tariff that 1 

allows third parties to coordinate thousands of smaller customers and bid into wholesale 2 

markets.71 3 

Q: DOES THE POTENTIAL FOR THIRD-PARTY DER AGGREGATION EXIST IN 4 

COLORADO? 5 

A: Yes, I believe it does. Colorado currently has over 30,000 residential and small 6 

commercial solar installations comprising about 300 MW, and the Company’s 2017-2019 7 

Renewable Energy Standard (“RES”) Plan would add nearly double that capacity if the 8 

Solar*Rewards program is fully subscribed.72 The settlement agreement that approved 9 

the 2017-2019 RES Plan also paved the way for a working group to discuss the 10 

integration of solar plus storage systems in parallel with the distribution grid, which 11 

opens up another portion of the DER market in this state. In other words, Colorado has 12 

the potential to add thousands more different types of DERs over the next several years. I 13 

believe the timing is appropriate for the Company to consider a third-party DER 14 

aggregation pilot. 15 

Q: ARE OTHER UTILITIES PILOTING THIRD-PARTY DER AGGREGATION? 16 

A: Yes. So far, pilots have occurred in Hawaii, California, and Arizona—where solar 17 

penetration has increased dramatically. In California, both Pacific Gas & Electric73 and 18 

																																																													
71 California Independent System Operator [“CAISO”], California ISO leads historic push for distributed energy 
resources (June 7, 2016), press release, available at 
https://www.caiso.com/Documents/CaliforniaISOLeadsHistoricPushForDistributedEnergyResources.pdf.  
72 Proceeding No. 16AL-0048E (consolidated), Decision No. C16-1075 (Nov. 23, 2016), at Att. A, p. 54-56. 
73 Jeff St. John, PG&E to Plug Enphase Smart Inverters and SolarCity Storage Systems Into Its Grid Control 
Platform (Jul. 19, 2016), GREENTECHMEDIA.COM, available at https://www.greentechmedia.com/articles/read/pge-
to-plug-enphase-smart-inverters-solarcity-storage-systems-into-new-derm. 
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Southern California Edison74 will be implementing pilots to test the ability of third-party 1 

DER aggregators to provide demand response—for example, discharging a fleet of 2 

customer-sited batteries to reduce peak load at a particular substation. The California 3 

Independent System Operator (“CAISO”) was the first in the nation to implement a tariff 4 

that will allow customer-sited DERs, like solar and storage, to be aggregated and bid into 5 

a wholesale market.75 6 

Q: WHAT IS THE APPROPRIATE PROCESS FOR DEVELOPING THIS PILOT? 7 

A: I recommend that the Commission require the Company to file any information it 8 

currently has on ability of the ADMS to integrate with third-party DER aggregators as 9 

part of its first annual report, should the CPCN be approved. When the ADMS has been 10 

implemented, the Company should initiate a pilot to test whether it can successfully 11 

integrate with third-party DER aggregators. 12 

Q: PLEASE SUMMARIZE YOUR RECOMMENDATIONS IN THIS SECTION. 13 

A: As a condition of approving the CPCNs, I recommend that the Commission require the 14 

Company to take the following three actions related to the ADMS and its advanced 15 

applications to specifically leverage the capabilities of advanced inverters: 16 

• Require the Company to ensure that the overhaul of its software systems—which 17 

includes the ADMS and many other connected systems and applications—18 

supports diverse functions related to DERs, including market integration. 19 

																																																													
74 SolarCity, SolarCity and Partners Announce Smart Energy Homes Pilot Project (Sept. 10, 2015), press release, 
available at http://www.solarcity.com/newsroom/press/solarcity-and-partners-announce-smart-energy-homes-pilot-
project. 
75 CAISO, California ISO leads historic push for distributed energy resources (Jun. 7, 2016), press release, 
available at 
https://www.caiso.com/Documents/CaliforniaISOLeadsHistoricPushForDistributedEnergyResources.pdf. 
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• Specifically as a condition of approving IVVO portion of the CPCN, require the 1 

Company to file for approval of a pilot that tests the ability of advanced inverters 2 

to enhance IVVO benefits. 3 

• Require the Company to file for approval of a pilot that tests the ability of the 4 

Company to leverage the benefits that third-party DER aggregators can provide in 5 

conjunction with a DERMS. 6 

V. COSEIA RECOMMENDS THAT THE COMMISSION REQUIRE THE 

COMPANY TO FILE DETAILED REPORTS AS A CONDITION OF 

APPROVING THE CPCN. 

Q: PLEASE SUMMARIZE THE ISSUES YOU ARE ADDRESSING IN THIS 7 

SECTION. 8 

A: In this section, I recommend that the Commission require the Company to report on 9 

specific metrics that are tailored to achieving the customer-focused vision I discussed 10 

throughout my Answer Testimony. While the Company’s proposed reporting process is a 11 

start, I believe it should be significantly refined. 12 

Q: WHAT SORT OF REPORTING PROCESS HAS THE COMPANY PROPOSED 13 

FOR THE CPCN PROJECTS? 14 

A: The Company has proposed a two-step reporting process that would occur on an annual 15 

basis. In the fall, the Company would provide a forecast of capital and O&M costs for the 16 

upcoming year, as well as a business plan and scope of work for the CPCN Projects. In 17 
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the spring, the Company would file a summary of actual costs and a report on project 1 

milestones and status.76 2 

Q: DID THE COMPANY PROVIDE ANY METRICS BY WHICH SUCCESS 3 

SHOULD BE MEASURED? 4 

A: No, the Company did not propose any specific metrics that the Commission or other 5 

stakeholders could use to measure the success of the CPCN Projects or the AGIS 6 

Initiative more broadly. 7 

Q: DO YOU HAVE CONCERNS WITH THE COMPANY’S PROPOSED 8 

REPORTING? 9 

A: Yes. I support the general structure of the reporting process, but I think that—given the 10 

scope and impact of the AGIS Initiative—the reporting process should be more robust 11 

and provide opportunities for stakeholder feedback where appropriate. My 12 

recommendations have been targeted toward actions that can be taken during or 13 

immediately after the implementation of the AMI and IVVO Projects. But as I noted, grid 14 

modernization is a longer-term process. Stakeholders should have the opportunity to 15 

assess whether the Company’s actions under the AGIS Initiative are moving Coloradoans 16 

closer to or further from the objectives I laid out for grid modernization. 17 

Q: DO YOU HAVE SPECIFIC RECOMMENDATIONS FOR REPORTING? 18 

A: Yes. I recommend that the Commission require the Company to report annually on the 19 

following areas: 20 

• Key metrics associated with grid modernization; 21 

• Changes to its business practices; and 22 

																																																													
76 Direct Testimony of Alice K. Jackson at 59-60. 
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• The pilots that I have proposed in my Answer Testimony, as well as new 1 

customer programs. 2 

The Company has proposed a twice-yearly reporting process. I recommend that the key 3 

metrics be updated once per year, and the other areas be updated in both annual reports. 4 

This reporting requirement would be in effect through the final report on the CPCN 5 

Projects, which would presumably be early 2023 under the Company’s proposal. The 6 

requirements I propose could be coupled with other requirements, such as requirements 7 

to compare the cost-benefit analysis framework with actual results. 8 

Q: PLEASE DESCRIBE THE FIRST REPORTING REQUIREMENT. 9 

A: In 2011, the Environmental Defense Fund produced an Evaluation Framework for Smart 10 

Grid Deployment Plans (“EDF Framework”), which was designed to allow commissions 11 

and the public to evaluate the benefits of grid modernization.77 Importantly, the EDF 12 

Framework recognizes the importance of setting a clear vision, as I discussed earlier in 13 

my testimony. The EDF Framework also recommends establishing clear metrics and a 14 

baseline to help determine whether the implementation is “successful,” i.e., is getting the 15 

utility closer to the overall vision. In this vein, both Commonwealth Edison Company 16 

and Ameren Illinois provide annual reports to the Illinois Commerce Commission.78 17 

 18 

 19 

																																																													
77 KAREN HERTER ET AL., EVALUATION FRAMEWORK FOR SMART GRID DEPLOYMENT PLANS: A SYSTEMATIC 
APPROACH FOR ASSESSING PLANS TO BENEFIT CUSTOMERS AND THE ENVIRONMENT (2011), available at 
https://www.edf.org/sites/default/files/smart-grid-evaluation-framework.pdf.  
78 These are available at https://www.icc.illinois.gov/electricity/utilityreporting/InfrastructureInvestmentPlans.aspx.  
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Q: THE ILLINOIS UTILITIES REPORT ON A SIGNIFICANT NUMBER OF 1 

METRICS. IS THAT WHAT YOU ARE PROPOSING? 2 

A: Not necessarily. I think that reporting requirements need to be calibrated with the 3 

difficulty of pulling together information and the value of that information. Moreover, 4 

while the Illinois utilities are required to report on metrics like the amount of installed 5 

DG, the Company has other avenues (like the annual Renewable Energy Compliance 6 

Plans) to provide that kind of information. However, I do think that the Company, as a 7 

condition of approval for the CPCN, should be required to report on certain metrics that 8 

would help directly to assess the success of the customer-facing portions of the AMI and 9 

IVVO Projects. For example, I propose that the Company be required to set a baseline 10 

and then provide annual updates to the following metrics: 11 

• Number of customers signing up for outage alerts, should the Company offer that; 12 

• Number of customers signing up for bill cost notification alerts, should the 13 

Company offer that; 14 

• Number of customers who have signed up for the MyAccount portal (or any other 15 

customer portal the Company implements as part of this process); 16 

• Frequency with which customers log in to the MyAccount portal; 17 

• Number of customers who have downloaded their own data; and 18 

• Number of data requests by third parties, and whether they are granted or denied 19 

(and on what grounds). 20 

Q: WHY HAVE YOU SELECTED THOSE METRICS? 21 

A: These are common activities in which customers might engage, but about which data is 22 

not commonly available. The Company has indicated it is increasing web portal 23 
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functionality—is this of interest to customers? The Company has said that Green Button 1 

Initiative’s Connect My Data is not cost-justified—how will we determine when it 2 

becomes so? Moreover, these are metrics that can be used to assess how many customers 3 

are taking advantage of the Company’s grid modernization efforts. This is consistent with 4 

the Commission’s direction in demand-side management proceedings to begin assessing 5 

participating and non-participating customers more specifically.79 6 

Q: PLEASE DESCRIBE THE SECOND REPORTING REQUIREMENT. 7 

A: My second recommendation is that the Company be required to report on any changes to 8 

its internal business practices as part of the annual reports. The AGIS Initiative has the 9 

potential to change how the Company operates in certain ways. For example, the 10 

Company has flagged that more granular data from advanced meters may help it to 11 

develop more detailed load forecasting practices. See Attachment KBC-17. I 12 

recommend that the Company be required to include, as part of its annual filings, 13 

information about changes to its business practices. 14 

Q: PLEASE DESCRIBE THE THIRD REPORTING REQUIREMENT. 15 

A: My third recommendation is that the Company be required to report on the foundation for 16 

and status of the advanced inverter pilots I propose, as well as on any new customer 17 

programs the Company is seeking to implement as part of the AGIS Initiative. For 18 

example, in reviewing the scope of the stakeholder groups that emerged from the three-19 

proceeding settlement, I do not believe that a proposal to offer customers notice when 20 

																																																													
79 Proceeding No. 13A-0686EG, Decision No. C14-0731 (Jul. 1, 2014) 39. 
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they are approaching a particular monthly bill cost is covered within those groups.80 This 1 

is a type of offering that could benefit many customers. 2 

Q: COULD YOU PLEASE SUMMARIZE YOUR PROPOSALS? 3 

A: Yes, I recommend that the Commission require the Company to report annually on the 4 

following areas: 5 

• Key metrics associated with grid modernization; 6 

• Changes to its business practices; and 7 

• The pilots that I have proposed in other section of my Answer Testimony. 8 

VI. CONCLUSION 

Q: PLEASE SUMMARIZE YOUR RECOMMENDATIONS. 9 

A: In conclusion, I recommend that the Commission approve the Company’s Application for 10 

a CPCN contingent on the adoption of additional requirements I propose here. These 11 

requirements are designed to ensure there is a clear movement toward enhancing 12 

customer choice, as well as reporting processes that will allow for evaluation, 13 

improvement, and modification over time. These requirements also seek to move the 14 

Company’s application further into a DER-enabled future, by testing how advanced 15 

inverters can help increase energy efficiency for all customers and by evaluating DER 16 

aggregation, to provide customers with new opportunities to be compensated for offering 17 

emerging grid services. 18 

Q: DOES THIS CONCLUDE YOUR TESTIMONY? 19 

A: Yes, thank you. 20 

																																																													
80 Proceeding No. 16AL-0048E (consolidated), Settlement Agreement (filed Aug. 15, 2016), Attachment E. 


