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Will Seuffert 
Executive Secretary 
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121 7th Place East, Suite 350 
St. Paul, Minnesota  55101-2147 
 
RE: Letter of the Minnesota Department of Commerce, Division of Energy Resources 
 Docket No. E002/M-21-814 
 
Dear Mr. Seuffert: 
 
Attached is a letter from the Minnesota Department of Commerce, Division of Energy Resources 
(Department) and a Report from Synapse Energy Economics, Inc. on Review and Assessment of Grid 
Modernization Plans in the following matter: 

 
In the Matter of Northern States Power Company d/b/a Xcel Energy’s Petition for 
Approval of the Transmission Cost Recovery Rider Revenue Requirements for 2021 and 
2022, Tracker True-up, and Revised Adjustment Factors 

 
The Petition was filed on November 24, 2021 by: 
 

Holly Hinman 
Regulatory Manager 
Xcel Energy 
414 Nicollet Mall, 401 – 7th Floor 
Minneapolis, MN 55401 

 
The Department is available to answer any questions the Minnesota Public Utilities Commission may 
have. 
 
Sincerely, 
 
 
/s/ MATTHEW LANDI 
Rates Analyst 
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Before the Minnesota Public Utilities Commission 
 

Comments of the Minnesota Department of Commerce 
Division of Energy Resources 

 
Docket No. E002/M-21-814 

 
 

I. INTRODUCTION TO THE GUIDANCE DOCUMENT 
 
Order Point No. 10 of the Minnesota Public Utilities Commission’s (Commission) September 27, 2019 
Order in Xcel Energy’s (Xcel, or the Company) 2017 and 2018 TCR Rider Petition (Docket No. E002/M-
17-797) requested that “the Commissioner of the Commerce seek authority from the Commissioner of 
the Minnesota Management and Budget to incur costs for specialized technical professional 
investigative services under Minn. Stat. §216B.62, subd. 8, to investigate the potential costs and 
benefits of grid modernization investments proposed for recovery by Xcel in its next rate case or 
[Transmission Cost Recovery] Filing and to assist the [Minnesota Department of Commerce 
(Department)] in providing recommendations to the Commission regarding any such investments.”1 
 
On October 19, 2020, the State of Minnesota’s Executive Branch of government announced a request 
for proposal (RFP) for 2020 Grid Modernization Technologies on behalf of the Department.  The 
announcement described the RFP as follows:2 
 

This Request for Proposal (RFP) is seeking technical expertise on advanced 
electric-distribution system investments and technologies. The 
Department is seeking assistance with regulatory proceedings before the 
Commission involving Northern States Power Company, d/b/a Xcel 
Energy’s (Xcel Energy or NSP-MN) cost recovery for investments in 
distribution Grid Modernization technologies, specifically Advanced 
Metering Infrastructure and Field Area Network. 

  

 

1 In the Matter of the Petition of Northern States Power Company for Approval of the Transmission Cost Recovery Rider 
Revenue Requirements for 2017 and 2018, and Revised Adjustment Factor, Docket No. E002/M-17-797, Order Authorizing 
Rider Recovery, Setting Return on Equity, and Setting Filing Requirements (September 27, 2019).  Accessed at: 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b90C2736
D-0000-C01D-9089-5F9E7FB89DA6%7d&documentTitle=20199-156134-01.   

2 Minnesota State Register, Volume 45, Number 16, dated October 19, 2021, at 389-390.  Reference Number: COMM-EPA-
02-20201019.  Accessed at: https://mn.gov/admin/assets/SR45_16%20-%20Accessible_tcm36-450207.pdf.  

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b90C2736D-0000-C01D-9089-5F9E7FB89DA6%7d&documentTitle=20199-156134-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b90C2736D-0000-C01D-9089-5F9E7FB89DA6%7d&documentTitle=20199-156134-01
https://mn.gov/admin/assets/SR45_16%20-%20Accessible_tcm36-450207.pdf


Docket No. E002/M-21-814 
Analyst Assigned: Matthew Landi 
Page 2 

The RFP process culminated with the selection of Synapse Energy Economics, Inc.  The Department 
negotiated a contract with Synapse to evaluate Xcel’s investments in distribution Grid Modernization 
technologies, specifically its Advanced Metering Infrastructure (AMI) and Field Area Network (FAN) 
projects. 

On July 23, 2020 the Minnesota Public Utilities Commission (Commission) issued its Order in Xcel’s 
2019 Integrated Distribution Plan (IDP) and Request for Certification of its Advanced Grid Intelligence 
and Security (AGIS) Initiative and its Advanced Planning Tool (APT) proceeding (Docket No. E002/M-19-
666) (July 23, 2020 Order),3 pursuant to Minn. Stat. §216B.2425, subd. 2 (e) (the Grid Modernization 
Statute).4  In this Order, the Commission certified only a few of the projects contained in Xcel’s AGIS 
Initiative: the AMI, FAN, and APT projects.

Once certified under the Grid Modernization Statute, utilities may seek recovery of the costs of their 
certified projects under subd. 7b(b)(5) of the Transmission Cost Recovery Rider (TCR) Rider Statute, 
which authorizes the Commission to approve a tariff that “allows the utility to recover costs associated 
with distribution planning required under section 216B.2425,” including those projects certified by the 
Commission under the Grid Modernization Statute.  Included in Xcel’s 2021-2022 TCR Rider Petition, 
filed on November 24, 2021 in the instant proceeding (Docket No. E002/M-21-814), is a request for 
cost recovery of the ongoing Advanced Distribution Management System (ADMS) project (previously 
certified in Docket No. E002/M-15-962), cost recovery of the AMI, FAN, and APT projects, a Residential 
Time-of-Use (TOU) Pilot, and the Huntley-Wilmarth 345 kV Transmission Line project.  Synapse is 
tasked with evaluating relevant portions of Xcel’s 2021-2022 TCR Rider petition. 

To support the analysis of grid modernization investments in Minnesota, Synapse developed a 
document called Review and Assessment of Grid Modernization Plans: Guidance for Regulators, 
Utilities, and Other Stakeholders (Guidance Document). 

The Guidance Document’s purpose is three-fold: first, it is intended to distill related Commission 
Orders into recommended filing requirements for utility grid modernization proposals to ensure that 
core elements of economic evaluation are satisfied by the utility and that necessary information is 
available to the Commission to establish whether investments are in the public interest; second, it is 
intended to describe best practices for conducting economic evaluations of grid modernization 
investments; and third, it is also intended to complement and incorporate the Department’s December 

3 In the Matter of Xcel Energy’s Integrated Distribution Plan and Advanced Grid Intelligence and Security Certification 
Request, Docket No. E002/M-19-666, Order Accepting Integrated Distribution Plan, Modifying Reporting Requirements, and 
Certifying Certain Grid Modernization Projects (July 23, 2020).  Accessed at: 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId={F00E7D73-
0000-CD15-B6E0-EA73F0AC037E}&documentTitle=20207-165209-01.  

4 Minn. Stat. §216B.2425, subd. 2 (e). Accessed at: https://www.revisor.mn.gov/statutes/cite/216B.2425. 

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF00E7D73-0000-CD15-B6E0-EA73F0AC037E%7d&documentTitle=20207-165209-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF00E7D73-0000-CD15-B6E0-EA73F0AC037E%7d&documentTitle=20207-165209-01
https://www.revisor.mn.gov/statutes/cite/216B.2425
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2020 Report called Methods for Performance Evaluations, Metrics, and Consumer Protections for AMI 
and FAN, filed in Docket No. E999/DI-20-627.5.  The Guidance Document is intended to be generally 
applicable to any utility grid modernization proposal regardless of which regulatory pathway a utility 
takes. 
 
The Department recognizes the opportunities and challenges of grid modernization investments in 
Minnesota.  In recent years, aging infrastructure and the growth of distributed energy resources (DER) 
such as small-scale solar photovoltaics (PV), battery storage, and electric vehicles (EV) have drawn 
attention to the distribution system.  Accordingly, it has become clear that significant distribution 
system investment, including investment in grid modernization, may be needed to accommodate these 
changes and ensure that these technologies are optimally and efficiently integrated with legacy 
distribution system investments and infrastructure. 
 
The Department contends that regulatory review of a utility’s economic analysis of its grid 
modernization investments require clear methods of economic evaluation in order to ensure that 
utilities, regulators, and stakeholders ensure that the public interest is paramount in the evolving 
landscape of utility system planning and grid modernization.  The Guidance Document is intended to 
provide the Commission, utilities, and stakeholders with such methods of economic evaluation. 
 
II. THE GRID MODERNIZATION PATHWAYS 
 
In Minnesota, there are at least three pathways for utilities to propose grid modernization 
investments, referred to here as the Grid Modernization Pathways.  The Grid Modernization Pathways 
are as follows:  
  

 

5 Department of Commerce Report to the Public Utilities Commission, Methods for Performance Evaluations, Metrics, and 
Consumer Protections for AMI and FAN, Docket No. E999/DI-20-627 (December 1, 2020).  Accessed at: 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId={40E01F76-
0000-C315-BCEB-8FA8FCD03CC2}&documentTitle=202012-168688-01.  

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b40E01F76-0000-C315-BCEB-8FA8FCD03CC2%7d&documentTitle=202012-168688-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b40E01F76-0000-C315-BCEB-8FA8FCD03CC2%7d&documentTitle=202012-168688-01
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1. Path 1: together, the Certification Request Process; 6  
a. Path 1a: Pursuant to the Grid Modernization Statute, a utility operating under a Multi-

Year Rate Plan can request certification of grid modernization project and the 
Commission is required to certify, certify as modified, or deny certification of proposed 
grid modernization project(s);   

b. Path 1b: Pursuant to Minn. Stat. §216B.16, subd. 7b(b)(5) 7, if a grid modernization 
project is certified or certified as modified, then that utility is authorized to request cost 
recovery in the Transmission Cost Recovery (TCR) Rider proceeding; 

2. Path 2: a general utility rate case; and 
3. Path 3: an Electric Utility Infrastructure Cost (EUIC) Rider pursuant to Minn. Stat. §216B.1636, 

subd. 2.8 
 
Path 1 is applicable to utilities in Minnesota operating under a Multi-Year Rate Plan (MRP).9  Xcel 
recently filed its 2022-2024 MRP proposal in Docket No. E002/GR-21-630.  Since the Minnesota 
Legislature amended the Grid Mod Statute and amended the TCR Rider Statute, Xcel has requested 
certification of certain grid modernization investments, first in 2015 with its ADMS grid modernization 
project, and again in 2019, with its AGIS Initiative proposal, which included the Fault Location, 
Isolation, and Service Restoration (FLISR) project, Integrated Volt-Var Optimization (IVVO) project, as 
well as the APT, AMI, and FAN projects.  The Commission’s July 23, 2020 Order subsequently certified 

 

6 On July 1, 2015, the Minnesota Legislature amended Minn. Stat. § 216B.2425 (the Grid Modernization Statute) and Minn. 
Stat. §216B.16, subd. 7b (the Transmission Cost Recovery (TCR) Rider Statute).  The Grid Modernization Statute directs 
utilities, including public utilities that own or operate electric transmission lines in Minnesota, to file by November 1 of each 
odd-numbered year a transmission projects report.  Under subd. 2(e) of Minn. Stat. §216B.2425, a utility such as Xcel that is 
operating under a multi-year rate plan must also: 

…identify in its report investments that it considers necessary to modernize the transmission and 
distribution system by enhancing reliability, improving security against cyber and physical threats, and by 
increasing energy conservation opportunities by facilitating communication between the utility and its 
customers through the use of two-way meters, control technologies, energy storage and microgrids, 
technologies to enable demand response, and other innovative technologies. 

Under subdivision 3 of the Grid Modernization Statute, the Commission must decide whether to certify, certify as modified, 
or deny certification any of the transmission and distribution projects proposed in the Report. 

7 Minn. Stat. §216B.16, subd. 7b(b)(5). Accessed at: https://www.revisor.mn.gov/statutes/cite/216B.16#stat.216B.16.7b.  

8 Minn. Stat. §216B.1636, subd. 2.  Accessed at: https://www.revisor.mn.gov/statutes/cite/216B.1636.  

9 In response to an information request that the Department submitted in Xcel’s 2021 Integrated Distribution Plan (Docket 
No. E002/M-21-694) in which Xcel is requesting certification of its Distributed Intelligence project and Resilient Minneapolis 
Project, Xcel argued that the Grid Modernization Statute can be interpreted to allow utilities not operating under a MRP to 
nonetheless request certification.  The Department offers no analysis on the merits of Xcel’s position here, and is merely 
attempting to summarize the Grid Modernization Statute.  The Commission may wish to decide on whether Xcel’s 
interpretation of the statute has merit in the instant proceeding or in Xcel’s 2021 IDP proceeding.   

https://www.revisor.mn.gov/statutes/cite/216B.16#stat.216B.16.7b
https://www.revisor.mn.gov/statutes/cite/216B.1636
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only Xcel’s AMI, FAN, and APT projects.  Recently, as part of Xcel’s 2021 IDP Report in Docket No. 
E002/M-21-694, Xcel has requested certification of a Distributed Intelligence (DI) proposal and the 
Resilient Minneapolis Project.10 
 
Path 2 is available to all public utilities in Minnesota.  Recently, as part of Xcel’s 2022-2024 MRP, Xcel 
again proposed the FLISR project.  Xcel’s 2022-2024 MRP is currently pending before the Commission. 
 
Path 3 is available to all public utilities in Minnesota, pursuant to Minn. Stat. §216B.1636 (EUIC Rider 
Statute).  On May 8, 2018, the Commission approved Dakota Electric Association’s proposed Advanced 
Grid Infrastructure rider in Docket No. E111/M-17-821 under the EUIC Rider Statute.11  On June 7, 
2021, Otter Tail Power proposed the creation of a EUIC Rider in Docket No. E017/M-21-382.12  That 
matter is currently pending before the Commission. 
 
The Guidance Document is applicable to all three Grid Modernization Pathways. 
 
III. PROMOTING THE PUBLIC INTEREST IN GRID MODERNIZATION 
 
Grid modernization investments are novel and emergent phenomenon in utility distribution systems.  
They are driven in part by advancements in technology that have the potential to achieve valuable 
economic efficiencies and further decarbonize the electric grid for the benefit of utility ratepayers and 
society writ large.   
 
The scale of the grid modernization investments already proposed by Xcel and other utilities, and 
investments anticipated over the coming years equally demand that extraordinary consideration, 
evaluation, and opportunity for careful and thorough review of proposed grid modernization 

 

10 In the Matter of Xcel Energy’s Integrated Distribution System Plan and Request for Certification of Distributed Intelligence 
and the Resilient Minneapolis Project, Docket No. E002/M-21-694 (November 1, 2021).  Accessed at (public version): 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId={2018DC7C-
0000-C41B-992F-7ED95D99A9EE}&documentTitle=202111-179347-01.  

11 In the Matter of Dakota Electric Association’s Petition to Implement Tracker Recovery for Advanced Grid Infrastructure 
Investments, Docket No. E111/M-17-821, Order Approving Recovery of Grid Modernization Costs (May 5, 2018).  Accessed 
at: 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId={30464163-
0000-C816-ABC8-AE65969FF9EF}&documentTitle=20185-142844-01.  

12 In the Matter of Otter Tail Power Company’s Petition to Implement Electric Utility Infrastructure Cost Recovery Rider for 
Advanced Metering Infrastructure / Outage Management System / Demand Response System, Rate Schedule 13.11, Docket 
No. E017/M-21-382 (June 7, 2021).  Accessed at (public version): 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId={603CE879-
0000-CB17-BCC0-F256CF1C134F}&documentTitle=20216-174849-01.  

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b2018DC7C-0000-C41B-992F-7ED95D99A9EE%7d&documentTitle=202111-179347-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b2018DC7C-0000-C41B-992F-7ED95D99A9EE%7d&documentTitle=202111-179347-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b30464163-0000-C816-ABC8-AE65969FF9EF%7d&documentTitle=20185-142844-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b30464163-0000-C816-ABC8-AE65969FF9EF%7d&documentTitle=20185-142844-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b603CE879-0000-CB17-BCC0-F256CF1C134F%7d&documentTitle=20216-174849-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b603CE879-0000-CB17-BCC0-F256CF1C134F%7d&documentTitle=20216-174849-01
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investments be provided in order to protect the interests of utility ratepayers and promote the public 
interest. 
 
While grid modernization investments may be novel, the regulatory paradigm created in response 
need not be.  The Guidance Document draws from the experience of other jurisdictions in the U.S. with 
grid modernization investments, a review of grid modernization requirements and practices in 
Minnesota, and a review of the best practices for conducting economic evaluations of utility 
investments. 
 
By providing clear methods of economic evaluation of grid modernization investments regardless of 
the path a utility takes to obtain approval, the Guidance Document can help the Commission and 
stakeholders ensure that the extolled benefits and virtues of these promising technologies actually 
materialize. 
 
IV. A STANDARD OF REVIEW FOR GRID MODERNIZATION INVESTMENTS IS NEEDED 
 
Currently, as the Commission has recognized, there are no clear statutory standards nor Minnesota 
Rules that detail how to evaluate distribution system investments, such as grid modernization 
proposals, that is analogous to the planning and evaluation processes that precede the issuance of a 
Certificate of Need in proceedings for new generation facilities and transmission lines, and.  In the 
Commission’s July 23, 2020 Order, the Commission made the following observation in relation to 
Certification Request Process:13 
 

[D]istribution projects do not require certificates of need, and many of the 
criteria set out in the certificate of need statute are not relevant to 
distribution projects; therefore, there is no clear statutory standard for 
assessing certification requests. 

 
The IRP process in Minnesota and the transmission planning processes that occur at Midcontinent 
Independent System Operator (MISO) are deliberate, complex, and thoroughly reviewed planning 
processes that can culminate in a utility proposal to address needs identified, whether the need is for a 
new generating resource or a new transmission line. 
 
Once a general need is established in the IRP process or at MISO, utilities propose specific projects 
subject to clear, well-defined Minnesota Rules that establish a standard of review that require utilities 
to consider alternatives and demonstrate that the least-cost option has been selected, and often, a 
project is approved in part based upon a finding that it will result in net benefits to utility ratepayers 
and society.  

 

13 July 23, 2020 Order, at 11.   
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The Department’s October 16, 2020 Comments in Docket No. E002/M-20-680 offered a comparison of 
the Certification Request Process and Certificate of Need proceedings:14 
 

[I]n most rider review processes (renewable energy, transmission projects, 
CIP, etc.) there is a clear path and process for an eligibility determination. 
For example, transmission projects are subject to a rigorous certificate of 
need evaluation and/or have been determined to be beneficial to the 
utility or integrated transmission system by the Midcontinent Independent 
System Operator (MISO). In either case, need has been determined based 
on cost assumptions; those cost assumptions enable the Commission to 
set clear bounds and parameters around an investment’s purpose and 
expected cost compared to alternatives, and constitutes the Commission’s 
‘pre-authorization’ of what is deemed rider-eligible.  
 
The need/certification process and outcome provide the framework for 
future cost and project prudency analysis in the TCRR – determining 
whether a project is still within the bounds of the Commission-certified 
investment and therefore, should be entitled to continued favorable rate 
treatment through the rider, or, in the case of significant changes or cost 
increases, whether the project costs, or a portion of the costs, should be 
removed from rider recovery and potentially considered in the utility’s 
next general rate case proceeding4 
 
4 The requirement of cost certification is echoed in the Commission’s implementation of 
the statute, such as ordering paragraph 4 of the Commission’s April 27, 2010 Order in 
E002/M-09-1048, which stated: In setting guidelines for evaluating project costs going 
forward, the TCR project costs recovered through the rider should be limited to the 
amounts of the initial estimates at the time the projects are approved as eligible projects, 
with the opportunity for the Company to seek recovery of excluded costs on a prospective 
basis in a subsequent rate case. A request to allow cost recovery for project costs above 
the amount of the initial estimate may be brought forward for Commission review only if 
unforeseen and extraordinary circumstances arise on the project. 

  

 

14 Department Comments, In the Matter of North States Power Company for Approval of the Transmission Cost Recovery 
Rider Revenue Requirements for 2021 and Revised Adjustment Factors, Docket Nos. E002/M-19-666 and E002/M-20-680 
(October 16, 2020).  Accessed at: 
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId={C0F03275-
0000-C612-B678-57674EA4A873}&documentTitle=202010-167412-01.  

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bC0F03275-0000-C612-B678-57674EA4A873%7d&documentTitle=202010-167412-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bC0F03275-0000-C612-B678-57674EA4A873%7d&documentTitle=202010-167412-01
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As the Department has argued previously, the grid modernization and 
distribution certification process does not have a rigorous process 
surrounding the eligibility determination; there is no certificate of need, 
no competitive bidding process, or other process to delineate the project’s 
purpose and cost compared with alternatives – these are foundational 
considerations that are used by the Department in its analysis to evaluate 
prudency of investments during the rider review. 
 
With advanced technologies proposed for inclusion in the grid 
modernization portion of the TCRR, a new set of evaluation factors should 
be developed regarding investment functionality and alternatives. As 
noted above, such factors have not needed to be explicit in past TCRR 
determinations, as the functions of those investments were already 
established in the need/certification process. 
 
Here, functionality and alternatives are important to establish prior to 
allowing the project costs to be recovered through the TCRR. As a very 
limited example, it is important to determine whether the meters to be 
installed are simply needed to track energy usage, or do more, as that 
functionality or functionalities, will need to be known in order to 
determine the prudency of Xcel’s investments in light of the benefits that 
materialize. Further, alternatives to the project cannot be vetted without 
knowing the functionalities intended for the new meters. 

 
While a utility’s plans for grid modernization investments are discussed in IDPs15, there is not yet a 
clear connection between IDPs and any of the Grid Modernization Pathways analogous to the IRP-CN 
connection or the MISO transmission planning-CN connection.  The IRP-CN and MISO transmission 
planning-CN connections have rules that were promulgated to create a clear, well-defined process that 
requires a utility to explicitly articulate and evaluate alternatives.   
 
Creating a similar IDP-Grid Modernization connection can be made through the benefit-cost analysis 
framework articulated in the Guidance Document.  The BCA framework of the Guidance Document 
establishes the functionality of the grid modernization investment, analyzes alternatives to the 
proposed investment, clearly identifies the costs and benefits of the proposed investment, and 
requires a comparison between scenarios that illustrates the impact that the proposed investment is 
expected to have.  It can be used to create a standard of review specific to grid modernization 
investments.   This standard of review should be applicable to all utility grid modernization investment 
proposals regardless of the path a utility takes to request approval.  There should be a clear, well-

 

15 See IDP Requirement 3.D.2: Long-Term Distribution System Modernization and Infrastructure Investment Plan. 
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defined process to evaluate whether the investment is needed.  If the need is established, then there 
should be clear, well-defined evaluation methods that seek to maximize net benefits to utility 
ratepayers and society. 
 
The Guidance Document is intended to provide the Commission with such a standard. 
 
V. TOWARD A FRAMEWORK FOR GRID MODERNIZATION 
 
The Commission has established a distribution planning process and principles that require utilities to 
transparently and proactively plan for the ongoing paradigm shift in technology and customer 
preferences through the IDP process. 
 
Additionally, the Commission’s July 23, 2020 Order recognized the importance of establishing 
ratepayer protections and preserving regulatory flexibility in the evaluation of grid modernization 
investments:16 

 
8.  Certification [of AMI and FAN] is made with the recognition, and 

acceptance from Xcel, that all future cost recovery will be based 
upon the Company accomplishing Commission-approved metrics 
and performance evaluations for the certified projects. Any future 
proposals for cost recovery of investments certified in this Order 
must be accompanied by a proposal for specific metrics and 
evaluation methods, and a detailed plan describing how the 
company will maximize the benefits of the AGIS investments for 
ratepayers. 

 
10.  When Xcel makes any future cost recovery proposal, in addition to 

requirements from previous orders, it must include:  
 

a. a discussion of mechanisms that will be employed to 
maximize cost reductions and minimize cost increases, and  
 

b.  a demonstration that the utility has thoroughly considered 
the feasibility, costs, and benefits of alternatives, and that 
the proposed approach is preferable to alternatives. In 
discussing the alternatives, Xcel should compare different 
types of the same technology, for example, by comparing 
different AMI meters.  
 

16 July 23, 2020 Order, at 16-17. 
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11.  By certifying these projects, the Commission clarifies that it is not 

pre-judging whether costs will be recovered through riders or base 
rates. Certification will permit Xcel to request rider recovery in the 
future, which the Commission may approve or deny based on the 
facts available at that time. 

 
Further, the Commission’s July 23, 2020 Order created a cost cap for Xcel’s APT project, and 
established a “clear and convincing evidence” standard that Xcel would need to demonstrate if costs 
exceeded that cap:17 
 

14.  The Commission certifies the Advanced Planning Tool and limits 
cost recovery to a cost cap of $4 million unless Xcel can show by 
clear and convincing evidence that the costs were reasonable, 
prudent, and beyond their control. This certification does not imply 
any finding of prudency with respect to the recovery of costs in a 
petition for rider recovery under Minn. Stat. § 216B.16, subd. 7b(b), 
or certification or approval of any investments beyond those 
specifically associated with the APT. 

 
The Commission’s prudence and proactivity in relation to distribution system planning and evaluating 
grid modernization investments is commended, as it rightly puts the burden of proof on utilities to 
justify their grid modernization investments.  The Guidance Document is intended to synthesize and 
consolidate the general thrust of the Commission’s vision for grid modernization and utility system 
planning. 
 
The Guidance Document is also intended to guide the creation of a framework for grid modernization 
in Minnesota, one that connects utility IDPs to specific utility grid modernization investments, similar 
to the IRP-CN and MISO transmission planning-CN connections, and at its core provides protections for 
utility ratepayers and certainty to stakeholders on the process by which grid modernization 
investments are undertaken in Minnesota. 
 
It is the Department’s intention to evaluate utility grid modernization proposals based on the 
prescriptions of the Guidance Document and will do so absent Commission action.   
 
Nevertheless, the Department recommends that the Commission require utility grid modernization 
proposals to adhere to the filing requirements, methods of evaluation, and ratepayer protections 
detailed in the Guidance Document. 

 

17 July 23, 2020 Order, at 17. 
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EXECUTIVE SUMMARY 

This guidance document describes best practices for conducting economic evaluations of grid 
modernization investments and presents a set of recommended filing requirements for future utility 
evaluations of grid modernization plans.1 These requirements will ensure the utility provides core 
elements of economic evaluation so the Minnesota Public Utilities Commission (Commission) has the 
necessary to establish whether investments are in the public interest. The guidance and filing 
requirements apply to the full range of grid modernization investments.  

Grid modernization presents unique challenges to Minnesota regulators. New grid technologies promise 
to aid in the transition to a distributed, cleaner, and more customer-oriented grid. Further, investments 
in grid modernization may help to advance established grid goals such as reliability and safety. Yet unlike 
traditional distribution system project proposals, grid modernization proposals often include portfolios 
of largely elective components with benefits that may be difficult to value or verify. This can make it 
difficult to determine if the benefits outweigh the costs.  

The Commission has established distribution system planning principles, and in multiple Orders has 
imposed integrated distribution planning (IDP) filing requirements for several of the state’s largest 
utilities. The IDP filing requirements compel subject utilities to address grid modernization and prescribe 
both the scope and specific detail required in grid modernization plans.2,3 Xcel Energy is subject to even 
more comprehensive requirements for its grid modernization proposals.4  

Equally important, the Commission has recognized the potential regulatory gap that exists in the state 
concerning cost recovery for grid modernization proposals. The Commission has ordered that utilities 
address the benefits and costs of grid modernization plans in their respective IDPs, and it has specifically 
indicated that Xcel must provide comprehensive benefit-cost analysis as a condition of recovering grid 
modernization costs.5 However, the regulatory landscape in Minnesota may create additional 
complication, as utilities are able to justify their grid modernization investments in the context of rider 

 
1 The terms “economic evaluation” and “evaluation” are used to refer to the analysis of cost-effectiveness of utility grid 

modernization investments, which may encompass multiple different approaches including benefit-cost analysis and least-
cost/best-fit analysis.  

2 Minnesota Public Utilities Commission. Docket No. E-017/CI-18-253. Docket No. E-017/CI-18-254. Docket No. E-017/CI-18-
255. Order Adopting Integrated-Distribution-Plan Filing Requirements. February 20, 2019.  

3 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Accepting Report and Amending Requirements. 
July 16, 2019.  

4 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 
Equity, and Setting Filing Requirements. September 27, 2019.  

5 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 
Equity, and Setting Filing Requirements. September 27, 2019.  
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proceedings. Indeed, Xcel even has a choice between two different riders for grid modernization cost 
recovery—the Transmission Cost Recovery (TCR) rider and the Electric Utility Infrastructure Cost (EUIC) 
rider. Using multiple regulatory processes and dockets to review grid modernization investments creates 
regulatory uncertainty and ambiguity that can lead to inefficient and less effective oversight by the 
Commission and stakeholders. (See APPENDIX A for more detail on these regulatory pathways.) Thus, 
the guidance in this document offers solutions that build on the Commission’s progress and aim to close 
remaining gaps in regulatory practice.  

Utilities and stakeholders have typically looked to regulators for guidance on assessing grid 
modernization proposals, and the Commission in Minnesota has been proactive in establishing 
regulatory standards for grid modernization evaluation and cost recovery. This guidance builds upon 
Minnesota’s strong foundation to address strategies for answering core regulatory questions, including:  

• Which objectives for grid modernization are valid?  

• How should analytical challenges stemming from component interdependencies, 
stranded costs, uncertainty, and other matters be handled?  

• How can regulators ensure that ratepayer interests and equity considerations are given 
due weight? 

Summary of Grid Modernization Evaluation Guidance 

This document provides detailed guidance on all major facets of economic evaluation of grid 
modernization investment plans, which is summarized below:  

• Articulating the goals of grid modernization: Grid modernization is not a goal in itself, 
and grid modernization plans should identify concrete and measurable goals and clearly 
explain how each component individually advances related goals.  

• Coordinating grid modernization and distribution planning: Ideally, the grid 
modernization evaluation and decision-making process should be an integral part of the 
Minnesota IDP process.  

• Determining the evaluation methodology: Grid modernization plans should use the 
benefit-cost analysis approach as the primary method for determining whether grid 
modernization investments are in the public interest. Least-cost/best-fit analysis should 
not be the primary approach to evaluation, even if data are incomplete or investments 
are claimed to be necessary.  

• Defining the scope of analysis: Grid modernization plans should clearly articulate the 
scope of the costs and benefits addressed in the plan by defining the cost-effectiveness 
test upon which the analysis relies. The plan should consistently apply the same cost-
effectiveness test to all calculations. 

• Defining the reference and investment scenarios: The reference scenario should include 
all the future resources and costs expected to be experienced under business-as-usual 
conditions. This scenario should also represent the optimal mix of resources associated 
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with the business-as-usual conditions. The investment scenario should include all the 
incremental future resources and costs expected to be experienced under the case 
where the investment is undertaken. 

• Handling stranded costs: Appropriately defined reference and investment scenarios 
should help determine the proper treatment of stranded costs. If stranded costs are 
recovered from customers equally in both the reference and investment scenarios, 
these may be removed from the analysis because they cancel each other out. If any 
portion of stranded costs is not recovered from customers, then the reference scenario 
should include full recovery of legacy asset costs from customers, the investment 
scenario should include only the portion of stranded costs recovered from customers, 
and the difference between the two scenarios will indicate the benefits to customers of 
not paying the full amount of stranded costs. 

• Accounting for unmonetized benefits: Evaluations should attempt to account for all 
benefits—even those not easily monetized. There are a variety of alternative 
approaches to quantify or otherwise account for unmonetized benefits, and grid 
modernization plans should leverage these approaches. In doing so, they should 
explicitly justify any alternative methodology used as part of the analysis.  

• Accounting for interdependent components: Since many grid modernization 
components are interdependent or synergistically interact with each other, grid 
modernization plans should present costs and benefits for individual components 
alongside costs and benefits for all viable bundles of components.  

• Establishing metrics: Grid modernization plans should specify metrics that map to as 
many of the claimed benefits as possible. Metrics in turn should allow for retrospective 
review of grid modernization investment performance. Cost recovery for utilities could 
be made conditional on utility achievement of performance targets. As a starting point 
the Commission should adopt the set of metrics provided in Appendix E of the 
Department of Commerce’s December 2020 report.6 

• Accounting for risk: Grid modernization planning should be predicated on risk analysis. 
Investment proposals should promote risk minimization. 

• Applying a discount rate: Grid modernization plans should explicitly identify the discount 
rate used. The weighted average cost of capital (WACC) is not an appropriate discount 
rate for use in grid modernization evaluations because it reflects the utility investor 
perspective and has no direct connection to maximizing value for ratepayers or society.  

• Considering customer equity: Evaluations should identify who benefits from grid 
modernization investments and should include quantitative and qualitative assessments 
of distributional impacts alongside a bill impact analysis. 

 
6 Minnesota Department of Commerce. Methods for Performance Evaluations, Metrics, and Consumer Protections for AMI and 

FAN. Department of Commerce Report to the Public Utilities Commission. December 1, 2020.  
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Summary of Initial Filing Requirements 

Initial filing requirements are provided in Section 3. These build upon existing Commission requirements 
to enhance the quality of information available to the Commission and stakeholders for review of grid 
modernization investment plans. These filing requirements also serve as a reference checklist to assess 
future utility grid modernization evaluations. 
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1 INTRODUCTION 

1.1 Grid Modernization Presents New Opportunities and Challenges  

Grid modernization is an important part of Minnesota’s effort to meet the challenges of climate change. 
In Minn. Stat. § 216B.2425, lawmakers connected grid modernization with energy conservation, and in 
Minn. Stat. § 216B.16 Subd. 7b, they authorized companies with multi-year rate plans (MRP) to utilize 
the Transmission Cost Recovery (TCR) rider process to recover grid modernization investments justified 
on a variety of grounds, including the promotion of environmental policy goals.7 For utilities not 
operating under an MRP, Minn. Stat. § 216B.1636 similarly allows for rider recovery of grid 
modernization investments advancing conservation or efficiency through the Electric Utility 
Infrastructure Cost (EUIC) rider.8 The combined effects of these riders is to promote grid modernization 
by offering expedient cost recovery. 

At the executive level, Minnesota has similarly recognized the potential for grid modernization. As a 
signatory to the Subnational Global Climate Leadership Memorandum of Understanding9 and as part of 
Governor Walz’s Executive Order on Climate Change,10 the state is committed to sharing information 
and experience: 

On redesign of the power supply and grid, technical solutions, and advances in 
promoting large-scale switch to renewable energy and the integration of 
renewable energy sources, actions needed to ensure security of supply, and 
strategies to promote energy efficiency.11 

Notwithstanding the promise of grid modernization, these investments are often difficult for regulators 
to evaluate. There is a lack of standardization across utility plans, which are often evaluated in siloed 
regulatory proceedings. Overarching utility arguments in support of proposed investments may run the 
gamut, often including assertions about changing customer preferences and expectations. It is key to 
recognize that some of these justifications do not correspond to articulated state policy.  

 
7 Minn. Stat. § 216B.2425 (the Grid Modernization Statute) and Minn. Stat. §216B.16, subd. 7b (the Transmission Cost Recovery 

(TCR) Rider Statute). 
8 Minn. Stat. § 216B.1636.  
9 The Subnational Global Leadership Memorandum of Understanding was signed by Governor Mark Dayton on October 16, 

2015.  
10 Executive Order 19- 37. Establishing the Climate Change Cabinet and the Governor’s Advisory Council on Climate Change to 

Promote Coordinated Climate Change Mitigation and Resilience Strategies in the State of Minnesota. December 2, 2019. 
11 Climate Change Subcabinet update report – 2020 annual report to the Governor on the Climate Change Executive Order. 

December 2020, Appendix C, p. 25.  
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The novelty and technical complexity of grid modernization plans can further compound regulatory 
challenges—an issue that may be exacerbated by informational asymmetries that favor utilities.  

The range of cost recovery options may further challenge regulatory review of grid modernization 
proposals. With the benefits that rider treatment provides to utilities comes the risk that the rider 
review process will not allow for sufficient vetting of utility proposals. While the rate case process 
typically provides for thorough review of historical spending (and regulatory lag further encourages 
utility prudence), rider recovery could unduly tilt the balance of risk away from utilities and onto their 
customers.  

To ensure that only grid modernization investment proposals in the public interest are authorized, 
Minnesota needs a clear, comprehensive, and standardized framework for evaluating all grid 
modernization plans. This guidance provided in this document aims to build on the groundwork already 
laid by the Minnesota Public Utilities Commission (Commission) in service of robust grid modernization 
evaluation practices.12,13 The next section discusses this initial progress. 

1.2 Overview of Grid Modernization Regulatory Developments in Minnesota 

From the outset, Minnesota regulators have viewed grid modernization within the wider context of 
transmission and distribution system planning.14 Initially, only Xcel was required to file a grid 
modernization plan as a component of its biennial transmission report.15 With the Commission’s most 
recent Orders on integrated distribution planning, the state’s three largest investor-owned utilities—
including Xcel—plus Dakota Electric Association, are now subject to similar baseline grid modernization 
filing requirements.16 (See APPENDIX A for a detailed review of grid modernization regulatory 
developments in Minnesota.) 

 
12 Minnesota Public Utilities Commission. Docket No. E-002/M-19-666. Order Accepting Integrated Distribution Plan, Modifying 

Reporting Requirements, and Certifying Certain Grid Modernization Projects. July 23, 2020.  
13 The terms “economic evaluation” and “evaluation” are used to refer to the analysis of cost-effectiveness of utility grid 

modernization investments, and they encompass multiple different approaches including benefit-cost analysis and least-
cost/best-fit analysis. .  

14 The importance of integrating grid modernization planning within the broader distribution system planning process is 
increasingly recognized in jurisdictions across the United States. For example, a stakeholder-driven taskforce initiative, 
sponsored by the National Association of Regulatory Utility Commissions (NARUC) and the National Association of State 
Energy Officials (NASEO), recently produced the Jade Cohort Roadmap, which describes an idealized comprehensive 
electricity planning process with coordination between grid modernization and other utility planning considerations. 
Through the prescribed process, the authors expect increased cost efficiency and transparency. See: 
https://pubs.naruc.org/pub/151E6947-155D-0A36-3190-C87F6548D4C2.  

15 Minn. Stat. §216B.2425, Subd. 2(e) and Subd. 8.  
16 Minnesota Public Utilities Commission. Docket No. E-017/CI-18-253. Docket No. E-017/CI-18-254. Docket No. E-017/CI-18-

255. Order Adopting Integrated-Distribution-Plan Filing Requirements. February 20, 2019.  

https://pubs.naruc.org/pub/151E6947-155D-0A36-3190-C87F6548D4C2
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At the heart of these requirements is a set of principles which provide objectives for both grid 
modernization planning and more general distribution system planning, and which guide the 
preparation of IDPs. The principles are provided below.  

1. Maintain and enhance the safety, security, reliability, and resilience of the electricity 
grid at fair and reasonable costs, consistent with the state’s energy policies. 

2. Enable greater customer engagement, empowerment, and options for energy services. 

3. Move toward the creation of efficient, cost-effective, accessible grid platforms for new 
products and services, with opportunities for adoption of new distributed technologies. 

4. Ensure optimized use of electricity grid assets and resources to minimize total system 
costs. 

5. Provide the Commission with the information necessary to understand [the utility’s] 
short-term and long-term distribution system plans, the costs and benefits of specific 
investments, and a comprehensive analysis of ratepayer cost and value.17,18,19 

The first four principles describe key policy priorities that should inform how the Commission evaluates 
proposals for grid modernization investment. The fifth principle articulates the expectation that utilities 
should prepare complete evaluations of such investment plans to ensure that regulators are provided 
with the necessary information to make sound decisions about whether to grant cost recovery. 

The Commission later increased the stringency of its standards for Xcel. In its 2019 Order granting 
recovery for Xcel’s investments in Advanced Distribution Management Systems (ADMS), the Commission 
mandated that any future Advanced Grid Intelligence and Security (AGIS) cost recovery request be 
supported by a business case with a “comprehensive assessment of qualitative and quantitative benefits 
to customers.”20,21 This Order includes a kind of preliminary evaluation framework, with principles for 
evaluation and a detailed set of grid modernization evaluation filing requirements for Xcel in its future 
AGIS cost recovery requests.  

 
17 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Approving Integrated Distribution Planning Filing 

Requirements for Xcel Energy. August 30, 2018. 
18 Minnesota Public Utilities Commission. Docket No. E-017/CI-18-253. Docket No. E-017/CI-18-254. Docket No. E-017/CI-18-

255. Order Adopting Integrated-Distribution-Plan Filing Requirements. February 20, 2019.  
19 Each of the subject utilities is required to include a “Long-Term Distribution System Modernization and Infrastructure Plan” 

with its IDP. The long-term plan is divided into two parts: a 5-year “Action Plan” and 10-year long-term distribution system 
plan. The “Action Plan” is to include a benefit-cost analysis (BCA) of each “grid modernization project” proposed, with the 
Commission dictating that the plan address objectives, alternatives, interactions, timing, assumptions, interoperability, and 
other key facets.  

20 The Advanced Grid Intelligence and Security is Xcel’s grid modernization program. 
21 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 

Equity, and Setting Filing Requirements. September 27, 2019.  
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In addition, each of the investor-owned utilities is required to submit an integrated resource plan (IRP). 
There are many areas of potential overlap between the IRP and distribution system planning processes. 
The IRP for each utility would typically address plans for achieving carbon reductions which are closely 
related to net load on the system, energy efficiency and demand response, and distributed energy 
resources—all of which may be critical factors in distribution system planning. 

1.3 The Need for Additional Evaluation Standards 

While the Commission has already advanced grid modernization evaluation practices through its Orders 
and guidance, there is a need for additional direction. To help protect the interests of Minnesota’s 
electric utility customers and ensure that utility investments serve the state’s policy priorities, the 
Commission should build on its past Orders with an expanded set of grid modernization evaluation 
standards and filing requirements that would uniformly apply to all of the state’s electric utilities and for 
all of the available cost recovery mechanisms.22  

This document provides a recommended set of evaluation standards and filing requirements that the 
Commission could adopt. This guidance would offer additional structure to improve the information 
available to the Commission and stakeholders for review of grid modernization investments. By 
adopting the evaluation principles and filing standards set forth in this document, the Commission 
would accomplish at least three related goals: ensuring consistency in the information that utilities 
provide in support of grid modernization investment proposals; supporting a robust stakeholder 
process; and providing for optimized regulatory decision-making.  

The guidance provided in this document also builds on the December 2020 report of the Minnesota 
Department of Commerce (Department) titled, “Methods for Performance Evaluations, Metrics, and 
Consumer Protections for AMI and FAN.”23 That report emphasized the need for clear and early 
establishment of investment project scope, functionality, timeline, and cost—which may be 
accomplished through the grid modernization evaluation as prescribed in this document. The DOC’s 
report also recommended two additional customer protections: a robust metrics reporting regime and 
cost caps. This guidance document includes those DOC recommendations.  

 
22 Several states have adopted similar uniform standards for benefit-cost analysis. For example, the New York Public Service 

Commission ordered adoption of the “benefit-cost analysis framework” in 2016 and prescribed the use of the Societal Cost 
Test as the primary BCA framework; the California Public Utilities Commission issued an Order in 2018 as part of a wider 
rulemaking on distribution resource planning that directed the use of a least-cost test for grid modernization technologies 
designed to improve safety and reliability; the Hawaii Utilities Commission imposed grid modernization guidelines based on 
the recommendations of the regulated utilities. These guidelines outlined the use of a total resource cost test and a least-
cost/best-fit test for analyzing grid modernization technologies. Appendix B provides a review of regulatory practices in key 
U.S. jurisdictions. 

23 Minnesota Department of Commerce. Methods for Performance Evaluations, Metrics, and Consumer Protections for AMI 
and FAN. Department of Commerce Report to the Public Utilities Commission. Filed in Minnesota Public Utilities 
Commission. Docket. No. E-002/M-19-666 and E-999/DI-20-627. December 1, 2020. 
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1.4 Appling the Evaluation Framework in Different Regulatory Contexts 

The evaluation framework and associated filing requirements provided in this document are applicable 
in all regulatory contexts in Minnesota where grid modernization proposals are considered. Utility 
evaluations of grid modernization investments should conform to these standards whether they are 
submitted in conjunction with an IDP, a rate case, a certification request, a rider cost recovery proposal, 
in the course of a plan development process in which stakeholders participate, or in some other venue. 
Moreover, evaluations should be furnished at the earliest possible stage and should be supplemented as 
required on an ongoing basis to provide a fulsome record.  

While utilities should always justify proposals for grid modernization investment with comprehensive 
evaluations conforming to the guidance provided here, there are additional complexities that may 
challenge review of these proposals. Two key considerations are addressed in brief below.  

1.4.1 Grid modernization components proposed in separate proceedings 

While it would be simpler if grid modernization proposals were to include all desired components, in 
practice, utilities frequently seek approval on a piecemeal basis for portions of a broader portfolio of 
investments.  Further complicating things, the multiple cost recovery filings associated with this broader 
grid modernization initiative made be made in distinct dockets, and they may even seek to utilize 
different avenues for cost recovery. As noted above, in Minnesota, state law provides two different 
pathways for rider recovery of grid modernization costs, and utilities may also seek recovery through the 
rate case process.  

To help reduce the risk of regulatory gaps or inconsistencies, some key principles are indicated. First, to 
the extent known, grid modernization proposals should specify all future intended investments—even if 
some of these investments are not included in the given proposal. To the extent that future intended 
investments have been excluded from the proposal, the filing should justify this exclusion. Second, grid 
modernization plans should not assume future approval of components that have been excluded from 
the current proposal. Finally, to ensure consistency over time, subsequent grid modernization 
investment proposals should generally maintain the core assumptions and methodologies of earlier 
proposals.  

1.4.2 Certification in the TCR proceeding 

Further complicating the regulatory treatment of grid modernization proposals, the TCR rider includes a 
unique feature that is not a part of recovery through the EUIC rider. Minnesota law requires that the 
Commission decide whether to certify, certify as modified, or deny certification to any of the utilities’ 
proposed transmission and distribution projects; this includes grid modernization projects. Only projects 
that have been certified are eligible for recovery through the TCR rider. Certification of grid 
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modernization plans does not provide for their reasonableness or imply that cost recovery should be 
granted—a point that has been acknowledged by the Commission.24,25  

While there may not be an obvious policy rationale for the absence of a certification stage in the EUIC 
process, to the extent that its inclusion in the TCR procedure provides any advantages to utilities with 
MRPs (by enabling these utilities to gauge the Commission’s position on its investment plans and 
perhaps to seek pre-approval of spending) the existence of the certification stage should also serve to 
enhance customer protections by informing the implementation of cost caps. Cost caps are discussed in 
Section 2.6.   

1.5 Overview of this Document 

The main section of this document is divided into three sections. Two appendices follow. The next 
section describes a framework for evaluating grid modernization proposals. Section 3 provides a set of 
recommended filing requirements for utility evaluations of grid modernization plans. Section 4 lays out 
recommendations for ongoing reporting requirements. APPENDIX A gives an overview of relevant 
regulatory practices in Minnesota, while APPENDIX B describes grid modernization regulation in selected 
states nationwide.   

2 GRID MODERNIZATION EVALUATION FRAMEWORK 

2.1 Principles for Grid Modernization Evaluation 

The establishment of overarching principles is a critical step to ensure that grid modernization 
investments are evaluated in a consistent, transparent, and efficient manner. Evaluation principles 
provide an outline for the evaluation framework and its more concrete directions. As mentioned above, 
the Commission provided a set of evaluation principles in its Order granting Xcel cost recovery for 
ADMS. The 11 principles are listed below.26  

  

 
24 Minnesota Public Utilities Commission. Docket No. E-002/M-15-962. Order Certifying Advanced Distribution Management 

System (ADMS) Project Under Minn. Stat. §216B.2425 And Requiring Distribution Study. June 28, 2016.  
25 This contrasts with other, traditional expenditures that are recovered in riders. For transmission investments, for example, a 

finding during the certification process that an investment is needed paves the way to cost recovery. Certification of a 
transmission project signifies prudence. 

26 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 
Equity, and Setting Filing Requirements. September 27, 2019, p. 15. These principles are consistent with those provided in 
the National Standard Practice Manual for Benefit-Cost Analysis of Distributed Energy Resources: NESP, National Standard 
Practice Manual for Benefit-Cost Analysis of Distributed Energy Resources (NSPM for DERs), August 2020. See: 
https://www.nationalenergyscreeningproject.org. 
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1. Compare with traditional resources or technologies  

2. Clearly account for state regulatory and policy goals  

3. Account for all relevant costs and benefits, including those difficult to quantify  

4. Provide symmetry across relevant costs and benefits  

5. Apply a full life-cycle analysis  

6. Provide a sufficient incremental and forward-looking view 

7. Ensure transparency 

8. Avoid combining or conflating different costs and benefits 

9. Discuss customer equity issues, as needed  

10. Assess bundles and portfolio where reasonable  

11. Address locational and temporal values 

These principles underly many of the recommendations offered in this guidance document and should 
be used to guide the development and review of grid modernization evaluations. 

2.2 Articulating the Goals of Grid Modernization  

Every grid modernization proposal should begin with a clear articulation of the goals that are to be 
achieved by the proposed investment. Utilities and stakeholders sometimes approach grid 
modernization as if it were a goal in and of itself. This is not an appropriate perspective, and it creates an 
undue bias in favor of investment before the evaluation even commences.  

Instead, grid modernization investments should be viewed as a means to achieving certain goals. The 
actual goals of grid modernization include such outcomes as improved reliability, reduced costs, 
improved communication of information, increased customer satisfaction, improved resilience, 
increased installation of distributed energy resources, achievement of climate goals, and more. These 
goals are measurable and should serve as the basis for judging grid modernization investments. 
Critically, while there may be no alternative to the goal of “grid modernization” expressed as such, there 
are usually traditional alternative solutions to achieving the actual ultimate goals, whether they include 
improving reliability, reducing costs, improving customer satisfaction, or some other end.  

The Commission has emphasized the importance of articulating the goals underlying grid modernization 
proposals by requiring that grid modernization planning be situated in the broader context of long-term 
distribution system planning (see APPENDIX A). In this context, grid modernization investments and 
technologies can be seen as resources to help meet the goals of long-term system planning. Grid 
modernization goals should also be consistent with goals set in other planning proceedings, including 
both the transmission planning and IRP processes. 
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Utility proposals for grid modernization should proceed beyond generalized goals such as 
“accommodate higher capacities of distributed energy resources” or “avoid delays in interconnection 
requests.” Each goal should be accompanied by measurable objectives, timeframes, and metrics. The 
clear articulation of goals in this manner determines foundational assumptions for the evaluation of grid 
modernization investments prospectively, while also determining the criteria for evaluating the success 
of a particular investment once completed (i.e., through reporting metrics).  

Establishing clear and completely articulated goals, coupled with metrics that can be objectively 
measured, leads to grid modernization spending that is more focused, restrained, and effective at 
achieving timely objectives. Examples of appropriate goals are provided in Table 1. 

Table 1. Sample of clear and complete grid modernization goal articulation 

Sample Goal  Sample Objectives and Targets Sample Metric and Reporting 

Accommodate 
higher capacities of 
distributed energy 
resources 

DER capacity 50% of minimum recorded load on 
25% of circuits by 2025 

Annual report by circuit: 
• DER capacity 

• Minimum recorded load DER capacity 100% of minimum recorded load on 
50% of circuits by 2030 

DER capacity 100% of maximum recorded load on 
50% of circuits by 2035 

Annual report by circuit: 
• DER capacity 

• Maximum recorded load 

Avoid 
interconnection 
Delays 

Interconnection decisions rendered on systems 
under 10 kW within 5 business days on circuits with 
available distributed energy resource capacity. 

Annual reports: 
• List of interconnection requests by 

size 

• Date of each request 

• Date on which decision was 
communicated for each request 

Interconnection decisions rendered on systems 
between 10 and 100 kW within 30 days on circuits 
with available distributed energy resource capacity 

Interconnection decisions rendered on systems 
over 100 kW within 90 days 

Improve efficiency 
of electric delivery 

Average annual voltage reductions of at least 1% 
on 20% of circuits by 2025 

Annual report by circuit: 
• Baseline (pre-CVR) 

• Average annual delivery voltage Average annual voltage reductions of at least 2% 
on 25% of circuits by 2027 

Average annual voltage reductions of at least 3% 
on 30% of circuits by 2029 

It is not enough for grid modernization plans to simply list goals in a general sense. Rather, plans must 
detail the goals associated with each component of the grid modernization proposal. Some components 
might be desirable because they can improve reliability, while others might offer no reliability value but 
can help meet the goal of increasing distributed energy resource installation. In order for regulators to 
be able to separately assess each component of a grid modernization proposal, as described below, it is 
essential that the goals of each component are clearly articulated up front. These goals can then be used 
to inform the economic evaluation of each component, particularly the benefits of each component. 
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2.3 Choosing an Evaluation Methodology 

Two types of economic analysis have been used for many years to evaluate utility investments: benefit-
cost analysis (BCA) and least-cost/best-fit analysis (LCBF). While both types of analysis are used in utility 
business cases for grid modernization, benefit-cost analysis is more appropriate for grid modernization 
evaluation. An overview of each approach is provided below, followed by specific explanation of why 
benefit-cost analysis is the preferred approach for evaluation of grid modernization investment plans.  

2.3.1 Benefit-cost analysis 

BCA is a systematic approach for assessing the cost-effectiveness of investments by comparing the 
benefits and costs of alternative options. The analysis entails identifying all the relevant benefits and 
costs of a project and determining whether the benefits exceed the costs over the lifetime of the 
expected program or project. 

BCA is frequently used by utilities, both to make internal resource investment decisions and to justify 
resource investment decisions to regulators and other stakeholders. Utilities have used BCA many years 
to demonstrate the cost-effectiveness of energy efficiency and other distributed energy resource 
investments. It is central to utility planning practices used to optimize utility resources systemwide, such 
as integrated resource planning. 

2.3.2 Least-cost/best-fit analysis 

The LCBF approach is applied when the need for a particular project or investment is already 
established. Once the need is established, the next step is to identify the technology option(s) that are 
likely to be the best fit to meet that need. The final step is to identify the lowest cost way of 
implementing the technology chosen, often using a competitive procurement process. 

The LCBF approach is distinct from a traditional BCA approach because it does not require a 
demonstration that monetized benefits exceed monetized costs. Instead, there is a presumption that 
the investment is needed, and the main goal of the economic analysis is to identify the best way to meet 
that need at the lowest cost. This approach eliminates the need to monetize all the benefits associated 
with the investment in question. However, this approach begs an obvious question: how does a 
regulator or stakeholder evaluate a utility’s claim that a particular investment or capability is needed? 
Such presumptions are notoriously difficult to evaluate given the technical nature of investment or 
capability justifications presented by utilities. 

2.3.3 Grid modernization evaluation should always include benefit-cost analysis 

LCBF approach has been used for many years by utilities to help make decisions regarding traditional 
distribution investments, where the need for the distribution investments is uncontroversial (primarily 
driven by reliability and safety requirements). However, grid modernization investments are different. 
The goals of grid modernization investments may be more opaque or multifaceted, and these goals are 
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often connected to novel policy priorities.27 Moreover, unlike traditional distribution and transmission 
investments, there may be perfectly viable alternatives to proposed grid modernization investment.  

Meanwhile, BCAs place the onus on the utility to demonstrate that an investment should be made, 
rather than starting from the assumption that it is necessary. By presenting and comparing the full range 
of costs and benefits to make the case for the utility investment in question, BCAs facilitate complete 
assessment of how a proposed investment will affect utility customers. Because BCAs are more 
comprehensive and rigorous than LCBF analyses, they should be the primary means of evaluating grid 
modernization plans—even in instances where investments are claimed to be necessary.  

Note that nothing should be lost in requiring utilities to use BCA rather than falling back on LCBF. 
Utilities may still argue in BCA-based proposals that grid modernization investments are necessary. If 
monetized benefits alone do not justify the proposed investments, the utility may make the case with 
qualitative benefits. While BCA does not so singularly prioritize lowest cost solutions like LCBF does, it 
can accommodate multiple alternative scenarios—including those prioritizing cost-minimization. 
Regulators in turn may provide guidance to utilities on the relative priority of least-cost versus other 
outcomes such as benefit maximization.  

2.4 Defining the Reference Scenario and the Investment Scenario 

At minimum, a BCA boils down to a comparison of two scenarios: a reference scenario that indicates the 
business-as-usual approach and assumes that the investment in question is not undertaken, and an 
investment scenario that assumes that the investment is undertaken. The difference in the costs of 
these two scenarios will indicate the net costs, or net benefits, of the investment.28 Properly defining 
these two scenarios is critical to ensuring a sound comparison. 

The reference scenario should include all the future resources expected to be in the mix under business-
as-usual conditions. This should include all future investments in generation, transmission, distribution, 
metering, and other assets, as well as all spending on fuel, operations and maintenance (O&M), and 
capital costs that have not yet been incurred and included in rates. This scenario should also represent 
the optimal mix of resources associated with the business-as-usual conditions; selecting a sub-optimal 
mix of resources can skew the results of the analysis in favor of the investment scenario. 

The investment scenario should similarly include all future resources expected to be in the mix if the 
investment is undertaken. This should include all future investments in generation, transmission, 

 
27 Woolf, T., L. Schwartz, B. Havumaki, D. Bhandari, M. Whited. Benefit-Cost Analysis for Utility-Facing Grid Modernization 

Investments: Trends, Challenges, and Considerations. Prepared by Lawrence Berkeley National Laboratory and Synapse 
Energy Economics for the Grid Modernization Laboratory Consortium of the U.S. Department of Energy. 2021, pp. 13-14.  

28 A variety of other scenarios and sensitivities can be applied to investigate various questions, but in the end the economic 
evaluation typically comes down to a comparison of two scenarios. 
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distribution, metering, and other assets, as well as all spending on fuel, O&M, and capital costs that have 
not yet been incurred and included in rates.  

The economic evaluation, then, consists of a comparison between the costs of the reference and 
investment scenarios. This concept of taking the difference between the two scenarios can help resolve 
some methodological issues that may arise around which costs and benefits to include in the grid 
modernization evaluation. One particularly challenging case concerns deciding whether and how to 
account for stranded costs created by grid modernization investments. It is critical in this event to 
consider which costs the utility will be permitted to recover from its customers in each scenario, and 
then take the difference. This challenge of accounting for stranded costs is addressed in further detail 
below. 

2.4.1 Considerations of alternatives 

While a BCA must at minimum include two alternative scenarios, as described above, this should not be 
construed to mean that the distribution system planning process in which the BCA is embedded should 
confine itself to comparing just business-as-usual with a single investment case. On the contrary, utilities 
must undertake comprehensive analysis of alternatives, the results of which may merit inclusion of 
additional scenarios in the formal economic evaluation. Utilities must provide comprehensive 
documentation of this analysis, including solicitations and cost and bid data, as supporting 
documentation with the economic evaluation.  

The following, adjacent regulatory examples are instructive about the need for broad consideration of 
alternatives to grid modernization: 

• In Certificate of Need proceedings whereby a utility or third party proposes to build a 
new generation source, there are robust requirements for evaluating alternatives to the 
proposed project.29  

• For wind resource acquisitions, Xcel is required to conduct a rigorous bidding process 
before a project can be selected.30  

In many cases, the proposed grid modernization solution may be just one of many alternatives to the 
status quo. As illustrated by the examples above, the need to consider alternatives at the planning stage 
pertains to both the choice of the solution (e.g., traditional investment in upgrading feeders vs. 
investment in grid modernization) and the selection of specific products (i.e., which manufacturer’s grid 
modernization technology to choose).  

 
29 Minn. R. 7849.0120(B)(1)-(4); 7849.0250(B) and (C).  
30 For a description of the bidding process Xcel is required to use, see: Public Comments of the Minnesota Department of 

Commerce, Division of Energy Resources. Filed in Minnesota Public Utilities Commission. Docket No. E-002/M-20-620. 
November 2, 2020, pp. 7-9 and pp. 30-32. 
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2.4.2 Considerations for net benefits and other indicators 

As noted above, taking the difference in costs between the reference and investment scenarios will 
produce an indicator of net benefits or net costs, depending on whether the investment case is costlier 
than the reference case. However, this difference in costs may not provide a complete picture. In many 
cases, unmonetized benefits associated with the investment scenario are a key variable in determining 
whether a proposed plan is cost-effective. The following section addresses this in greater detail. 

In addition to the standard net benefits or net costs indicator, another complementary measure is the 
benefit-cost ratio, or BCR. This is calculated by taking the ratio of the incremental benefits to the 
incremental costs in the investment case relative to the reference case. Note that a result of positive net 
benefits implies a BCR greater than 1.0.  

2.5 Accounting for Costs and Benefits 

2.5.1 Define the scope of the evaluation 

Utility grid modernization proposals should clearly articulate the scope of the economic evaluation to be 
applied. This is often referred to as the cost-effectiveness test or the BCA test. 

For many years, Minnesota utilities have used the Societal Cost Test to evaluate energy efficiency 
investments. This test includes the costs and benefits associated with the utility system, the host 
customer (i.e., program participant), and society in general. The Minnesota utilities typically use the 
Societal Cost Test to evaluate resource plans in their IRPs.31 The grid modernization proposals filed by 
Xcel to date also use the Societal Cost Test.32  

The Department is currently holding stakeholder discussions to update the test used to evaluate energy 
efficiency programs, to account for the principles and recommendations in the 2017 National Standard 
Practice Manual for Assessing the Cost Effectiveness of Energy Efficiency Resources (NSPM for EE).33 
While the outcome of these discussions are uncertain, one goal of the stakeholder process is to 
determine the BCA test that specifically addresses applicable Minnesota energy policies, i.e., a 
“Minnesota test.” This test might include all societal impacts, or it might include a subset of societal 
impacts. 

 
31 Xcel Energy. Upper Midwest Integrated Resource Plan. 2020-2034. Filed in Minnesota Public Utilities Commission. Docket 

No. E-002/RP-19-368 and E-002/RP-15-21. May 30, 2019. 
32 Xcel Energy. Direct Testimony and Schedules. Ravikrishna Duggirala. Filed in Minnesota Public Utilities Commission. Docket 

No. E002/GR-19-564. November 1, 2019, p. 8. 
33 National Energy Screening Project. The National Standard Practice Manual for Assessing Cost-Effectiveness of Energy 

Efficiency Resources (NSPM for EE). 2017. Note that this version was updated and revised in 2020 to become The National 
Standard Practice Manual for Benefit-Cost Analysis of Distributed Energy Resources (NSPM for DERs). See:  
https://www.nationalenergyscreeningproject.org/the-national-standard-practice-manual-for-energy-efficiency/. 
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Ideally, utilities should use the same cost-effectiveness test for all utility investments. Otherwise, they 
are likely to make uneconomic investments due to inconsistent comparisons, leading to higher costs for 
utility customers. As Minnesota updates its energy efficiency cost-effectiveness test and practices, those 
same practices should be applied to other utility investments, including grid modernization investments. 

Regardless of which test is used to evaluate grid modernization proposals, the choice of test should be 
clearly articulated upfront. This helps resolve any questions that might arise regarding which costs and 
benefits to consider in the grid modernization evaluation. 

2.5.2 Categorize costs and benefits according to sphere of impact 

Examples of the types of costs and benefits associated with grid modernization plans are provided in the 
tables below. These tables categorize costs and benefits according to whether they apply to the utility 
system or to society in general. Breaking out grid modernization costs and benefits in this way provides 
public utility commissions with useful information regarding the implications of grid modernization for 
utility customers. Costs and benefits to the utility system indicate impacts on electric utility customers in 
terms of bills and services they receive, while costs and benefits to society indicate how well grid 
modernization projects are likely to meet additional state policy goals. 

• The costs and benefits for the “utility system” are those impacts on the entire utility 
system used to provide electricity services to retail electricity customers.34 The utility 
system includes all elements of electricity services—generation, transmission, and 
distribution—regardless of whether the utility is vertically integrated or distribution 
only. 

• The costs and benefits for “society” are those impacts experienced by society in general, 
not just by customers of the electric utility. 

Table 2. Examples of grid modernization costs 

Cost Utility System Society Measure 

Utility capital costs  - revenue requirements
 

Utility O&M costs  - revenue requirements
 

Utility T&D costs  - revenue requirements
 

Utility data management costs  - revenue requirements 

 

 
34 National Energy Screening Project. NSPM for EE. 2017, Section 3.2. 
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Table 3. Examples of grid modernization benefits  

Benefit Utility System Society Measure 

Reduced energy costs  -
 

revenue requirements 

Reduced generation capacity costs  -
 

revenue requirements 

Reduced T&D capacity costs  -
 

revenue requirements 

Reduced O&M costs  -
 

revenue requirements 

Reduced ancillary services costs  -
 

revenue requirements 

Increased distributed energy resource integration  -
 

revenue requirements 

Increased reliability   monetary values or 
metrics 

Increased resilience   monetary values or 
metrics 

Increased safety   metrics 

Increased customer satisfaction  -
 

metrics 

Increased customer flexibility and choice  -
 

metrics 

Improved power quality  -
 

metrics 

Environmental benefits  -  monetary values or 
metrics 

Economic development benefits  -  monetary values or 
metrics 

 
Note that benefits should only be claimed for the utility system if they reduce utility revenue 
requirements and thus impact positively on the total ratepayer cost burden. As a specific example from 
the domain of grid modernization, utilities may be able to generate new revenue streams by using new 
technologies to gather customer or grid data. Such revenues should only be counted in a BCA as a utility-
system benefit if they are used to reduce overall revenue requirements—as they arguably should be.  

2.5.3 Include all relevant costs and benefits 

Many grid modernization plans include increased distributed energy resource integration as a significant 
benefit of grid modernization.35 However, this benefit is distinctly different from the other benefits 
listed. Increased distributed energy resource integration is an outcome that will have its own costs and 
benefits. If a utility claims increased distributed energy resource integration as one of the benefits of its 
grid modernization proposal, then the costs and benefits of the incremental distributed energy resource 

 
35 Woolf, et al. 2021.  
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additions should be addressed separately and then added into the economic analysis of the grid 
modernization proposal.36,37  

It is important that the costs and benefits assumed in the grid modernization evaluation are consistent 
with those used in other analyses before the Commission. For example, carrying charges paid by 
customers and included in revenue requirement forecasts should also be included in BCAs. Similarly, 
contingency costs or indirect overhead capital cost allocations included in revenue requirement 
forecasts should be consistent with the cost estimates in BCAs.  

2.5.4 Express costs and benefits in appropriate units 

All costs accounted for in an evaluation should be expressed in both real and present value terms. To 
the extent possible, benefits should also be monetized, and provided in both real and present value 
terms. (See Section 2.8 for an explanation of discount rates and present value.) 

Ideally the costs and benefits should be presented in terms of annual revenue requirements—again, 
reporting impacts in both real and present value terms. For example, upfront capital costs should be 
amortized over the book life of the asset to determine the annual revenue requirements necessary to 
recover those capital costs from customers. This is the most useful way to present the costs and benefits 
of grid modernization investments, as well as other utility investments. Revenue requirements are 
commonly used by commissions to express costs and benefits in terms that are meaningful to both 
customers and utilities, as they indicate the amount that customers will actually pay utilities for 
electricity services in each year. In general, commissions seek to minimize the present value of revenue 
requirements in order to minimize electricity costs to customers.38,39 

Several grid modernization benefits are difficult or impossible to put in terms of revenue requirements. 
In such cases, these values should still be expressed in monetary terms because these can be added 
directly to the revenue requirements to determine total impacts in dollar terms. For some benefits, such 
as customer flexibility and choice, it does not make sense to put the benefit in terms of revenue 
requirements or monetary values, so quantitative metrics should be used to indicate the extent to which 
these benefits are achieved. Accounting for unmonetized benefits is one of the more challenging aspects 
of economic evaluation of grid modernization investments and is addressed further below. 

 
36 For more information on BCAs for distributed energy resources, see: National Energy Screening Project, The National 

Standard Practice Manual for Benefit-Cost Analysis of Distributed Energy Resources, 2020. 
37 One possible exception to this standard would be an instance in which policy specifically targets increased integration of 

distributed energy resources. In such a case, this benefit could be accounted for qualitatively.  
38 Commissions, of course, have other important objectives such as ensuring reliable electricity services and meeting other 

policy goals, but minimizing the present value of revenue requirements is a high priority. 
39 It is also important to consider the regulatory ratemaking process in place when assessing the benefits of grid modernization 

investments. There may be situations where some of the benefits, e.g., reduced O&M costs, do not flow to customers 
because reduced costs are incurred in years that are in between rate cases. In these years, these benefits will flow to the 
utility and its investors, not to customers.  
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2.5.5 Treatment of stranded costs 

Some grid modernization investments might result in existing utility assets being retired before they are 
fully depreciated, leading to stranded costs. The most notable example is advanced metering 
infrastructure (AMI) proposals that could lead to replacement of legacy meters before the end of their 
book lives. Grid modernization evaluations should properly account for costs that might become 
stranded because stranded costs can have important implications for the results. 

If grid modernization investments are expected to create stranded costs, they should be treated as 
follows: 

1. Identify any costs that might become stranded as a result of new investments.  

2. Estimate the total magnitude of those stranded costs. This should equal the full 
undepreciated portion of assets starting in the year that they are expected to be taken 
out of service. 

3. Identify whether and how those stranded costs are likely to be recovered by the utility. 
Will the utility be able to recover them in full, recover the investment but not the return 
on the investment, recover neither the investment nor the return, or something else? 
Ideally, the Commission should articulate how stranded costs will be treated before the 
grid modernization evaluation is conducted. In the absence of a clear indication from 
the Commission about the recovery of stranded costs, the evaluation should include 
sensitivities to capture the range of potential outcomes for stranded cost treatment in 
the investment scenario. 

4. For the investment scenario, which assumes that the new grid modernization 
investments are undertaken, include the amount of stranded costs that the utility will 
be allowed to recover from ratepayers. This estimate should present the annual revenue 
requirements associated with the allowed stranded costs. Stranded costs that will have 
to be written off by the utility should not be included in the economic analysis of the 
grid modernization investments because they will not affect revenue requirements. 

5. For the reference scenario, which assumes that the grid modernization investments are 
not undertaken, there will be no stranded costs to include in the analysis. However, the 
remaining costs of the legacy equipment should be included in the scenario.40 

6. Take the difference between the costs in the reference scenario and the costs in the 
investment scenario. This is an essential step in any economic analysis (see Section 2.4). 

a. If the utility is allowed full recovery of stranded costs by continuing to keep 
legacy costs in rates until the end of the assets’ book lives, then there will be no 

 
40 This step is not typically done in economic analyses. That is, if a cost is expected to be recovered in both the reference and 

the investment scenarios, then they are not included in either because they will net out. This step is needed in the case of 
legacy assets that might become stranded in order to capture any effects of stranded cost recovery. 
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difference between the two scenarios; the legacy costs and stranded costs will 
net out of the results. 

b. If the utility is not allowed full recovery of stranded costs, then the difference 
between full recovery of legacy costs in the reference case and the partial 
recovery of stranded costs in the investment case will represent a benefit to 
customers of the grid modernization investment. 

2.5.6 Treatment of unmonetized benefits 

Grid modernization investments tend to create impacts that are difficult to monetize and quantify, such 
as resilience or customer satisfaction. However, this is not a reason for excluding a benefit or cost. If an 
impact is deemed appropriate for inclusion in a cost-effectiveness test, it should be included regardless 
of whether it cannot be quantified and/or monetized.  

If a utility grid modernization plan does not monetize some of the benefits being used to support grid 
modernization investments, it should justify why it is not possible to monetize those impacts. Further, 
the grid modernization plan should use one or more of the alternative approaches summarized below to 
address unmonetized impacts.41  

1. Quantitative detail: It may be possible to quantify an impact even if it cannot be 
monetized. For example, if improved safety is presented as one of the benefits of grid 
modernization, and the utility is not able to put a monetary value on this benefit, then 
at a minimum the grid modernization plan should include quantitative information on 
the expected reduction in the number of safety-related incidents, injuries, and deaths.  

2. Quantitative techniques: Where it is not possible to precisely quantify expected impacts, 
it can be useful to nonetheless provide a sense of the expected magnitude through one 
of several techniques. Examples of possible approaches include using a point or 
weighting system to assign value to unmonetized benefits, assigning proxy values for 
significant unmonetized benefits, and using multi-attribute decision-making techniques.  

3. Qualitative evidence: Impacts that cannot be quantified or monetized should be 
discussed qualitatively. The discussion should be detailed enough to allow regulators 
and other stakeholders to generally assess the magnitude and implication of these 
impacts. For example, if a grid modernization plan claims that increased customer 
satisfaction is one of the benefits of grid modernization investments, then it should 
indicate how many customers, which types of customers, and in what way customers 
will be more satisfied. 

4. Alternative approach to defining benefits: Define benefits in such a way that they can be 
monetized. For example, the impact of increased distributed energy resource adoption 
could be defined in terms of the associated benefits of reduced generation, 
transmission, and distribution costs, all of which can be monetized.  

 
41 Woolf, et al. 2021. 
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5. Metrics: Impacts that are not monetized should nonetheless be assessed using metrics. 
Metrics can be used to clearly define impacts, even those that cannot be monetized. 
They can then be used to (a) indicate the likely impact on the utility system, even if not 
in monetary terms, and (b) monitor over time the extent to which the benefits 
purported in the grid modernization plan are achieved.  

It is imperative that any approach taken be well-documented and supported within a grid modernization 
plan. Further, the grid modernization plan should explain the implications of these unmonetized 
benefits in the decision to invest in the grid modernization components. For those components that are 
not cost-effective in the absence of the unmonetized benefits, the grid modernization plan should 
explain whether and how the unmonetized benefits are sufficient to make those components cost-
effective. 

2.5.7 Treatment of interdependent components and avoidance of double-counting 

Grid modernization plans often include components that are interdependent and that may seek to 
enable new services and functions on the distribution grid. This creates a challenge to assessing the 
cost-effectiveness of proposed grid modernization investments due to the potential to double-count 
costs and benefits. 

For example, some components of grid modernization will not produce benefits until additional 
investments are completed, and filings may be made at different points in time. In the case of AMI, full 
benefits may not be realized until customers have access to programs that enable them to take 
advantage of more granular energy pricing such as time-of-use rates or smart appliances. If the benefits 
associated with customers utilizing the meters was included in the BCA for AMI, and those benefits are 
also counted when assessing a smart appliance program, this might lead to double-counting. Likewise, 
including the cost of AMI in the smart appliance program might lead to double-counting. The utility 
should provide transparency around the timing of investments and potential overlapping of costs and 
benefits.42  

The same issue holds true in seeking to assess the cost-effectiveness of a grid modernization plan with 
multiple interactive components. For example, ADMS enables several other grid modernization 
components such as AMI and Distribution Energy Resources Management Systems (DERMS). For this 
reason, the benefits and costs of ADMS cannot be easily separated from the other components in a BCA. 
Similarly, investment in a Field Area Network (FAN) alone would create costs without benefits, yet it 
enables AMI and Integrated Volt-VAr Optimization that will create benefits.  

 
42 As a general principle, benefits arising from the interaction of grid modernization components in the plan with future grid 

modernization components that have not been included in the utility proposal should not be counted. In other words, in 
cases where a utility envisions additional future grid modernization investments but has not included these in the grid 
modernization plan that is under review, these future investments should not factor into the calculation of benefits of this 
grid modernization investment scenario.   
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To prevent issues related to double-counting in this case, the utility should first conduct a BCA for each 
component separately. For this step, all monetary costs and benefits should be counted for each 
component in isolation. At this stage, the utility should indicate whether each component is essential 
(i.e., a “core” component) or elective within the overall grid modernization portfolio. Essential 
components are those that are foundational—providing functionality necessary to enable other 
components. Note that the characterization of a component as essential at this stage is with respect to 
the grid modernization portfolio that has been proposed and not an indication of whether it is the lone 
solution to a grid need.43  

The second step is to account for interactive effects by combining components into bundles to 
determine how they provide benefits when operating in combination.44 This is supported by the 
Commission in its Order in Docket No. E-002/M-17-797 where it directed Xcel Energy to provide a BCA 
for each investment component with overlapping costs or benefits in isolation and for each bundled 
components as part of its AGIS investments filing for cost recovery.45,46  

The utility should only evaluate logical component bundles; while many combinations of different 
components may be feasible, only those components with sensible functional relationships should be 
combined in bundles.  

Some utilities may resist the direction to evaluate grid modern components in isolation, claiming that 
program components are interdependent and cannot be evaluated in isolation. However, quantification 
of the costs and benefits of individual components is almost always possible. As an example, consider 
the conservation voltage reduction (CVR) capability described in the Technology Assessment provided to 
the Department by Xcel in Docket No. E002/GR-19-564. While a utility may wish to link CVR to smart 
meters, CVR can be implemented without a universal smart meter deployment. Line sensors can be 
deployed to provide feedback on CVR actions in the absence of smart meters. These examples illustrate 
how differentiation can be utilized to individually evaluate even those grid modernization components 
which appear to be interdependent.  

While it is also true that more data points (universal smart meters) can enable more aggressive CVR 
actions, which can in turn deliver greater energy efficiency benefits, this is not dispositive. Key questions 

 
43 For more detail on the distinction between essential and elective grid modernization components, see: U.S. Department of 

Energy. 2017. Modern Distribution Grid: Decision Guide Volume III. Prepared by the U.S. Department of Energy’s Office of 
Electricity Delivery and Energy Reliability, Office of Energy Policy and Systems Analysis, and the Pacific Northwest National 
Laboratory. 

44 Woolf, et al. 2021, pp. 27-28. 
45 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 

Equity, and Setting Filing Requirements. September 27, 2019, p. 14. 
46 In Minnesota, one analogy from another regulatory domain that illustrates good practice is the utilities’ Conservation 

Improvement Program (CIP) triennial filing. Each triennial CIP filing consists of a number of programs with varying degrees of 
energy efficiency benefit per dollar of cost. The benefit-cost ratio of the entire portfolio of CIP programs can be improved by 
eliminating programs which are barely cost-effective, or perhaps even cost-ineffective. At that point, subjective criteria are 
applied to determine which programs make sense to continue, and which programs should be ended (or not started).  
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must be addressed: How much more aggressive will the enabled CVR actions be given universal smart 
meters? Is the incremental CVR benefit worth the incremental smart meter cost? Do these incremental 
CVR benefits, when combined with other smart meter benefits, justify smart meter costs? A complete 
evaluation will provide the information needed to address these critical questions.47  

2.6 Establishing Metrics 

Metrics should be included as part of any grid modernization plan. Well-defined metrics allow regulators 
and stakeholders to track the progress of implementation plans and to monitor the extent to which the 
costs and benefits are experienced over time.48  

2.6.1 Metrics should track benefits 

Many of the frequently-cited benefits of grid modernization can be quantified and tracked using metrics. 
Examples include such benefits as customer satisfaction, hosting capacity, job creation, and power 
quality. Other metrics could include the number of AMI meters installed each year, the number of 
customers enrolled in time-varying rates and participating in other programs and services, the percent 
of customers accessing energy data, and more traditional performance indicators such as service quality 
and reliability standards for equipment, feeders, and systems. The utility should provide sufficient detail 
for how the metric will be measured and reported within its plan and the rationale for any target or 
benchmark. 

Critically, metrics are still useful even when benefits cannot be monetized. For example, if the benefits 
of resilience are not monetized in a grid modernization plan, utilities can still track these outcomes to 
indicate the extent to which these benefits occurred due to its investment. Examples of potential 
resilience-related metrics might include electrical service (cumulative customer-hours of service), 
electrical service provided to critical customers (cumulative critical customer-hours of service), and 
restoration (time to recovery).49  
 
In a similar vein, in its 2019 Integrated Distribution Plan, Xcel describes several qualitative benefits 
related to its proposed Advanced Grid Proposal investments. Xcel states these investments will “support 
new developments in smart products and services; in the short term by supporting the display of more 
frequent energy usage data through the customer portal—and over the long term, allowing for the 

 
47 Even further, CVR actions can be automated, with software not only informing equipment settings at a circuit’s head end, 

but also remotely controlling equipment throughout a circuit in near real time, from load tap changers to voltage regulators 
to capacitors.  

48 Woolf, et al. 2021, p. 29. 
49 Schwartz, L. Utility Investments in Resilience of Electricity Systems. Prepared by Lawrence Berkeley National, Organization of 

MISO States, National Rural Electric Cooperative Association, and National Association of State Utility Consumer Advocates. 
2018. 
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implementation of more advanced price signals.”50 Thus, in addition to tracking quantitative benefits, 
and in order to ensure these qualitative benefits are realized, the company could track the number of 
new products entering the market after the investment was made and could track the number or 
percent of customers accessing the portal. 
 
As a starting point, the Commission should adopt the set of metrics provided in Appendix E of the 
Department’s December 2020 report.51 This set reflects the input from various stakeholders and 
represents a comprehensive approach to accounting for grid modernization performance. This set of 
metrics may be subsequently refined through stakeholder input incidental to the cost recovery process. 

2.6.2 Targets should accompany metrics 

Targets can also be applied to establish regulatory goals regarding the metrics. For example, if there is a 
metric for the number of AMI meters installed in each year, the Commission might establish a target 
number of meters that the utility should install each year. Utility financial incentives can be applied on 
top of metrics and targets. In the example above, the Commission could provide the utility with rewards 
for significantly exceeding the target number of meters installed in each year, or penalties for falling well 
short of the target.52   

2.6.3 Cost tracking and cost caps 

As noted above, the Commission has indicated that cost recovery of AGIS investments will be contingent 
on achievement of metrics. These metrics should be explicitly tied to the benefits and goals that provide 
justification in the grid modernization proposal.53 The Commission should establish tracking procedures, 
potentially to include specific metrics, to ensure detailed reporting of project spending. This will allow 
the Commission to monitor whether the actual project spending is consistent with the grid 
modernization proposal and identify early any problems with the grid modernization deployment.  

The Commission should establish cost caps to set limits on cost recovery for grid modernization 
investment plans based on the cost projections provided by the utility at the time the proposal was 
initially certified by the Commission. If the investment did not receive certification, then the cost cap 
should be based upon the cost projections provided in the rate case or other regulatory proceeding in 
which the Company sought cost recovery. In addition, cost recovery should be conditioned on 

 
50 Xcel Energy. 2019 Integrated Distribution Plan. Filed in Minnesota Public Utilities Commission. Docket No. E002/M-19- 666, 

p. 7. 
51 Minnesota Department of Commerce. Methods for Performance Evaluations, Metrics, and Consumer Protections for AMI 

and FAN. Department of Commerce Report to the Public Utilities Commission. Filed in Minnesota Public Utilities 
Commission. Docket. No. E-002/M-19-666 and E-999/DI-20-627. December 1, 2020. 

52 For more information on metrics, targets, and financial incentives, and the relationship between the three, see: Whited, M., 
T. Woolf, A. Napoleon. Utility Performance Incentive Mechanisms: A Handbook for Regulators. Synapse Energy Economics 
for the Western Interstate Energy Board. 2015. 

53 Minnesota Public Utilities Commission. Docket No. E-002/M-19-666. Order Accepting Integrated Distribution Plan, Modifying 
Reporting Requirements, and Certifying Certain Grid Modernization Projects. July 23, 2020.  
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achievement of the benefits claimed for the grid modernization investments in the evaluation. To the 
extent that cost recovery is conditioned on performance, this performance should be evaluated on a 
regular basis, based on, among other things, annual filings made mandatory as a condition of 
investment approval. These annual filings should provide updates on costs incurred and benefits 
achieved, and also should include up-to-date results for any other metrics established in the course of 
approving the grid modernization investment. 

Cost caps on grid modernization are an important tool to ensure that utilities are held accountable for 
their cost estimates at the first instance in which a utility proposes a grid modernization investment, 
regardless of the regulatory pathway a utility takes to request approval. A utility’s cost recovery of a grid 
modernization investment should be limited to the cost cap, unless the utility can show by clear and 
convincing evidence that excess costs were reasonable, prudent, and beyond its control.54 

In addition to providing an opportunity for a utility to petition for additional cost recovery beyond the 
cost cap limit, the annual filing process will also provide a venue for the utility to argue for modifications 
to standards on which recovery is conditioned—though the burden should remain with the utility to 
demonstrate that any such standards are unreasonable. (See Section 4 for more detail on recommended 
annual reporting requirements.) 

2.7 Accounting for Risk 

Like all industries, electric distribution operations can be characterized by various types and sizes of risk. 
Top operational risks faced by electric distribution utilities include reliability, safety, the ability to 
accommodate increasing electric demand (capacity), and the ability to take advantage of new resources 
(distributed energy resources). The successful operation of an electric distribution business in the 21st 
century is essentially an exercise in risk management, with the utility seeking to reduce risk at the least 
cost.  

Grid modernization presents customers with risk. For grid modernization investments, customers may 
incur undue cost burdens if components are: 

• Installed too early (due to technology or organizational maturity, or even 
geographically); 

• Installed too late (where cost-effective opportunities are forgone by lack of action); 

• Of the wrong type (i.e., too costly for/inappropriate to the risk being addressed); 

 
54 The Commission established the “clear and convincing” evidentiary standard in its July 23, 2020 Order in Docket No. E-

002/M-19-666 in relation to a cost cap established for the Advanced Planning Tool. This standard should be applied to all 
utility cost recovery requests that are in excess of the cost cap established by the Commission in conjunction with its review 
of the utility proposal. See: Minnesota Public Utilities Commission. Docket No. E-002/M-19-666. Order Accepting Integrated 
Distribution Plan, Modifying Reporting Requirements, and Certifying Certain Grid Modernization Projects. July 23, 2020, p. 
17. 
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• In the wrong places (i.e., when anticipated risks fail to show up). 

In competitive industries, this cost risk does not materialize for customers. Businesses only spend the 
risk management amounts which can be afforded based on the prevailing market prices of their 
products or services. As monopolies, electric distribution businesses are not controlled by market prices. 

Instead, regulation is the only way to identify the appropriate amounts to spend on risk reduction, and 
on the priorities to which these amounts are allocated. One of the principal ways to evaluate the cost-
effectiveness of risk reduction is through use of an expected value formula, as shown below.  

This approach to risk reduction may be used in the evaluation of potential solutions to grid needs and in 
the prioritization of proposed investments.55,56,57 For example, a non-wires solution may only be 90 
percent as reliable as a wired solution; but if the costs are only 20 percent of the wired solution, the 
non-wires solution may still merit consideration. As another example, interoperability (the availability of 
multiple, interchangeable technologies from different suppliers) can serve to reduce the execution or 
obsolescence risks of a potential solution or technology. 

Finally, note that this risk reduction discussion only addresses the valuation of benefits, while a BCA 
addresses both benefits and costs. The choice of approach to allocate costs between different classes of 
customers, and between customers and non-customers, is significant. The challenge of placing a social 
value on a solar project is daunting enough. Striking the appropriate responsibility for any required grid 

 
55 An alternative and expanded formulation of this equation is one advanced by the Department of Homeland Security: Risk = 

Threat X Vulnerability X Consequence. See: Brashear, J., and Jones, J. Risk Analysis and Management for Critical Asset 
Protection (RAMCAP Plus). 2010. 

56 Examples of adverse events for which risk can be quantified in dollars, and therefore prioritized appropriately, include: the 
cost to a community of a 2-hour service interruption; the cost to a community of 2-day service interruption; the value to a 
community of a 2 percent improvement in outage frequency; the cost to a community of a 2-month delay in approval of a 
4kW rooftop solar system; the cost of a workplace accident in which an employee suffers permanent injury. 

57 The Commission has emphasized consideration of risk in distribution planning. In its 2019 Order modifying Xcel’s IDP filing 
requirements, the Commission indicated that “[t]he IDP should include details on the Company’s distribution system risk 
analysis and comprehensive forecasting information for feeders and substations with a risk score or planned investment in 
the budget cycle.” See: Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Accepting Report, and 
Amending Requirements. July 16, 2019.  
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upgrade between utility customers and the solar project developer is potentially more difficult, but 
equally important to consider.  

Once the risks have been prioritized, and needed capabilities identified through grid planning, the utility 
should begin the detailed work of determining the best way to deliver these capabilities. One relevant 
example comes from the U.S. Department of Energy’s taxonomy framework for grid modernization, 
which offers a general approach for translating objectives (consistent with the above discussion on 
goals) all the way down into system requirements through a series of steps.58  

2.8 Determining Discount Rates 

The choice of a discount rate will significantly affect the economic analyses of utility investments, as it as 
the key parameter in converting results to present value. The discount rate impacts how much weight is 
given to long-term versus short-term benefits and costs. A higher discount rate gives more weight to 
short-term impacts, while a lower discount rate gives more weight to long-term impacts.  

To our knowledge, there is currently no consensus on a discount rate to use across all energy 
investments and programs in Minnesota. This issue was debated most recently in the 2021–2023 
Conservation Improvement Program (CIP) Triennial Plans. There it was determined that the utilities 
should use a discount rate of 3.02 percent in the Societal Cost Test for residential participants, a utility-
specific CIP Utility Discount Rate in the Utility Cost Test, and a Participant Discount Rate for business 
customers. The Participant Discount Rate is calculated as the utility’s after-tax weighted cost of capital 
(WACC) as approved in the utility’s most recent rate case.59 In recent grid modernization filings, utilities 
used the WACC as a discount rate in cost-effectiveness tests.60 

The WACC should not be used for cost-effectiveness of grid modernization investments, or any 
investments in Minnesota. The WACC represents the time preference of utility investors. However, the 
purpose of a cost-effectiveness analysis is to identify utility resources that will best serve customers over 
the long term, while also achieving applicable policy goals of the jurisdiction.61  

It is sometimes argued that using the WACC is necessary to ensure that the utility can recover its cost of 
capital for prudently incurred costs. However, this argument is not valid. The choice of discount rate 

 
58 U.S. Department of Energy, office of Electricity Delivery and Energy Reliability. Modern Distribution Grid, Volume 1: 

Customer and State Policy-Driven Functionality, v 1.1. March 27, 2017, pp. 39-40. 
59 Deputy Commissioner of the Minnesota Department of Commerce. Decision.  In the Matter of CIP Gas and Electric Utilities 

2021-2023 Cost-Effectiveness Review. Docket Nos. G999/CIP-18-782, E999/CIP-18-783. February 11, 2020.  
60 Direct Testimony and Schedules of Ravikrishna Duggirala. Filed in Minnesota Public Utilities Commission. Docket No. 

E002/GR-19-564. November 1, 2019, p. 10. 
61 National Energy Screening Project. The National Standard Practice Manual for Assessing Cost-Effectiveness of Energy 

Efficiency Resources (NSPM for EE). 2017.  The National Standard Practice Manual for Benefit-Cost Analysis of Distributed 
Energy Resources (NSPM for DERs). 2020. 
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does not influence the utility’s cost of capital or its ability to recover its cost of capital. The costs 
included in BCAs should include all the costs that will be required to support the grid modernization 
investments, including all the costs of capital. And the utility should be allowed to recover those costs 
according to Minnesota ratemaking practices. The discount rate serves a completely different purpose: 
to place the appropriate amount of weight on long-term versus short-term costs and benefits. 

The discount rate used in cost-effectiveness for grid modernization investments should reflect the policy 
goals driving those investments. For example, many of the important goals of grid modernization, such 
as improving reliability, improving resilience, ensuring customer equity, long-term maintenance of the 
utility grid, and increasing customer satisfaction, should affect the time preference of the cost-
effectiveness analysis.  

A low-risk or societal discount rate is most appropriate for assessing cost-effectiveness of grid 
modernization investments because it will better capture the value of these investments over the long 
term and align with the consideration of societal impacts within Minnesota’s energy policies.  

Ideally, the discount rate chosen for evaluating grid modernization investments should be the same 
discount rate used for all utility investments. This is necessary to avoid bias across resource types.  

2.9 Considering Customer Equity  

Grid modernization costs are typically incurred by all utility customers, while some benefits accrue to 
only a subset of customers. For example, many customers do not care about power quality while some 
industrial customers place a high value on it. Some low- and moderate-income customers might see very 
little value in the increased customer satisfaction or flexibility provided by grid modernization 
investments, while others might place a high value on those outcomes. This inconsistency between who 
pays the costs and who experiences the benefits makes it challenging to determine how much utility 
customers as a whole should pay for grid modernization benefits. 

Distributional and equity considerations are difficult to account for in quantitative or monetary terms. 
Further, BCAs are not designed to address distributional or equity issues; they are designed to consider 
costs to all customers on average. LCBF analyses are even more limited on this point, as they are driven 
by the premise that the investments are necessary, and have less flexibility around assessment of costs 
and benefits. 

Nonetheless, grid modernization evaluations should include some discussion of customer equity issues. 
This should begin with a bill impact analysis that shows the short- and long-term bill impacts of the grid 
modernization investments. Such a bill impact analysis should use the same reference and investment 
scenarios used in the rest of the evaluation and should report bill impacts by customer class. 

Grid modernization plans should include further discussion of customer equity issues, especially in those 
cases where the customer bill impacts are substantial. This discussion may need to be qualitative due to 
the nature of customer equity, but a qualitative discussion is better than no discussion. For example, 
when a grid modernization plan claims certain benefits of a grid modernization investment, such as 
those listed in Table 3, it could specify which customer types are likely to experience and value each 
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benefit. These customer types could be disaggregated to include important sub-groups such as low-
income, vulnerable customers, or other customers identified by the state’s energy justice goals. 
Similarly, when a grid modernization plan claims substantial societal benefits to justify its investments, it 
could discuss the magnitude of those benefits relative to the magnitude of the utility system benefits.  

These sorts of qualitative discussions, combined with a bill impact analysis, can help the Commission and 
other stakeholders get a sense of whether and to what extent the grid modernization investments are 
likely to have implications on customer equity. 
 

3 INITIAL FILING REQUIREMENTS 
 
The following filing requirements are intended for all Minnesota utilities that submit proposals for grid 
modernization investment plans. These requirements address the information that should be provided 
with these plans, including the necessary detail on economic evaluation methods and results to support 
the proposed investments. 
 
These filing requirements are consistent with the standards that have already been adopted by the 
Commission, including the filing requirements contained in the Commission’s September 27, 2019 Order 
in Docket No. E-002/M-17-797,62 those contained in its July 23, 2020 Order in Docket No. E-002/M-19-
666,63 and those included in its Orders imposing IDP filing requirements.64  

There are six numbered filing requirements. Following many of these requirements are lists of lettered 
sub-requirements. Plans should satisfy both the overarching numbered filing requirements, and all 
associated sub-requirements.  

1 Plans Should Be Based on Long-Term Planning  

a. Plans should be consistent with long-term distribution system planning, as required 
by the Commission in its Orders imposing IDP filing requirements65 and any 
subsequent modifying Orders. 

 
62 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 

Equity, and Setting Filing Requirements. September 27, 2019 
63 Minnesota Public Utilities Commission. Docket No. E-002/M-19-666. Order Accepting Integrated Distribution Plan, Modifying 

Reporting Requirements, and Certifying Certain Grid Modernization Projects. July 23, 2020 
64 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Approving Integrated Distribution Planning Filing 

Requirements for Xcel Energy. August 30, 2018. Docket No. E-017/CI-18-253. Docket No. E-017/CI-18-254. Docket No. E-
017/CI-18-255. Order Adopting Integrated-Distribution-Plan Filing Requirements. February 20, 2019. 

65 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Approving Integrated Distribution Planning Filing 
Requirements for Xcel Energy. August 30, 2018. Docket No. E-017/CI-18-253. Docket No. E-017/CI-18-254. Docket No. E-
017/CI-18-255. Order Adopting Integrated-Distribution-Plan Filing Requirements. February 20, 2019.  
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b. Plans should be consistent with all other distribution, transmission, and resource 
planning processes.  

c. The goals of each plan should be clearly indicated, and proposals should explain how 
each of the indicated goals relates to the outcomes of the planning processes 
referenced in (a) and (b). 

d. The identified goals for the plan should be expressed as concrete and measurable 
outcomes, to the extent possible.  

e. Proposals should clearly explain how the goals of the plan relate to state policy, 
statutes, rules, and Commission Orders, including the objectives for grid 
modernization provided in the Grid Modernization statute66 and the Commission’s 
distribution planning goals.67  

2 Proposals Should Identify the Roles and Relationships of the 
Components 

a. For each component included in the plan, proposals should describe the component 
in detail, addressing:  

i. The functional role of this component;  

ii. The expected useful life of the component; 

iii. An explanation of how the component promotes the goals of the plan; 

iv. The relationship between this component, other components in the plan, and 
the rest of the grid—including grid modernization components not included in 
this plan but either already implemented or intended for future 
implementation; and 

v. All known and potential future use cases for the component. 

b. Proposals should include details about any requests for proposal (RFP) issued, and 
any alternative component selection processes, including information about bids 
received, selection criteria, and rationale for ultimate selection.   

c. For each component included in the plan, proposals should describe all alternative 
components that were considered, addressing the extent to which each alternative 
component achieves the identified goals that justify the grid modernization plan.  

 
66 Minn. Stat. §216B.2425, Subd. 2(e) and Subd. 8.  
67 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Approving Integrated Distribution Planning Filing 

Requirements for Xcel Energy. August 30, 2018, p. 6.  
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d. For every component that is included in the plan and is claimed to be necessary to 
comply with policy or statutory mandates, the proposal should include a clear 
explanation of why this component is required to comply with any such mandates. 

e. For every component that is included in the plan and is claimed to be necessary to 
enable other grid modernization capabilities, functionalities, or technologies, the 
proposal should include a clear explanation of why this component is required to 
enable these other grid modernization capabilities, functionalities, or technologies.  

f. For plans including multiple components, proposals should include a narrative that 
addresses the following:  

i. Which components are inseparable; 

ii. Any alternative deployment sequences for installation of components or 
alternative deployment timelines for installation of components;  

iii. The effects of substituting selected components for alternatives that were 
considered in the plan but not ultimately selected. The alternative components 
that are considered here should be the same as those discussed in response to 
requirement 2(c).  

iv. The effects of including grid modernization components that are expected to 
be proposed in future proceedings but have not been included in the current 
plan.  

g. For plans including multiple components, proposals should include a description of 
all reasonable scenarios assessed that had alternative components or 
implementation plans—referred to here as alternative deployment scenarios.68 This 
description should be based on the narrative information provided in response to 
requirement 2(f). 

i. Alternative deployment scenarios should include all necessary detail, including 
identification of all investments included in each alternative deployment 
scenario and a timeline for these investments. 

ii. Alternative deployment scenarios should differ from the plan on the basis of 
the components that are included, the installation sequence, or the timeline 
for installation.  

 

 
68 The term “alternative deployment scenarios” is used rather than “bundles” to refer to an investment plan other than the 

plan that has been proposed by the utility. The Commission has used the term “bundles” in, for example, its Order 
Authorizing Rider Recovery, Setting Return on Equity, and Setting Filing Requirements in Docket No. E-002/M-17-797. Note 
that there may be a distinction drawn between bundles and portfolios in this context which is not maintained in these filing 
requirements. See: Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, 
Setting Return on Equity, and Setting Filing Requirements. September 27, 2019.   
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3 Proposals Should Justify the Evaluation Scope 

Proposals should indicate the scope of the evaluation by identifying which cost test has been 
used—whether the Utility Cost Test, the Societal Cost Test, or an alternative test. Proposals 
should also provide justification as to why the chosen cost test is appropriate. The same cost test 
should be used consistently throughout the plan.  

4 Evaluation Methods Should Be Thoroughly Detailed in the Proposal  

Every evaluation included in a grid modernization proposal should meet the following 
requirements: 

a. Include a reference case that uses only traditional solutions and does not include any 
new grid modernization investments. 

b. Identify and provide justification for all inputs and assumptions. 

c. Identify the discount rate used and justify its use. 

d. For both the plan and each reasonable alternative deployment scenario that was 
described for requirement 2(g): 

i. Indicate all monetized and unmonetized benefits for each component individually;  

ii. Indicate all monetized and unmonetized benefits for all components together;  

iii. Indicate all monetized and unmonetized benefits that arise distinctly through the 
interactions between components, reporting these incremental benefits 
separately for each relevant interaction between components;  

iv. For every benefit identified above in 4(d)i-4(d)iii, indicate how this benefit will be 
distributed across its beneficiaries, to the extent possible; 

v. For every unmonetized benefit identified above in 4(d)i-4(d)iii, explain why this 
benefit cannot be monetized, and justify all alternative methodologies used to 
gauge non-monetized impacts.  

e. For both the plan and each reasonable alternative deployment scenario that was 
described for requirement 2(g): 

i. Indicate all costs for each component individually; 

ii. Indicate all costs for all components together;  

iii. For every cost identified above in 4(e)i-4(e)ii, provide a breakdown of this cost by 
the following categories: direct costs (product, service, customer, project, or 
activity); indirect costs; tangible costs; intangible costs; and real costs; 

iv. For each of the cost categories listed reported for 4(e)iii, provide the utility’s 
definition of each of the cost categories; 
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v. For each of the cost categories reported for 4(e)iii, indicate whether internal or 
external labor costs are included in the category, and, if there is overlap between 
internal and external labor costs, or costs that are included in both categories, 
outline the overlapping costs and explain.  

f. For each component that is included in the plan, indicate:  

i. Where and when cost recovery will be sought. If recovery for any costs is sought 
outside of a rate case (i.e., through a rider), provide detailed justification of the 
eligibility for recovery of any such costs outside of a rate case;  

ii. Whether this cost has been partially approved already or has been included in 
previous or ongoing docket riders, rate cases, or other cost recovery mechanisms; 

iii. Whether it might lead to stranded costs and how such stranded costs were 
treated in the analysis. 

g. For every grid modernization component not included in the plan but that is expected 
to be proposed in a future proceeding, detail where and when cost recovery will be 
sought.  

5 Proposals Should Specify Metrics and Targets 

All proposals should include recommended metrics and targets for future evaluation of grid 
modernization benefits, satisfying the following criteria:  

a. Metrics should track the costs, benefits, and other goals identified in the grid 
modernization evaluation. 

b. Metrics should reflect discrete outcomes. 

c. Targets should correspond to the level of performance assumed in the grid 
modernization evaluation. 

d. Metrics and targets should reflect the same time periods specified in the grid 
modernization evaluation.  

6 Proposals Should Clearly Present All Results 

a. The proposal should clearly present all the results of all evaluations used to justify 
the grid modernization plan.  

b. The proposal should present the present value of costs, present value of benefits, 
present value of net benefits, and the benefit-cost ratio for each plan component 
individually, and jointly for all components included in the plan.  

c. For each alternative deployment scenario considered, the proposal should present 
the present value of costs, present value of benefits, present value of net benefits, 
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and the benefit-cost ratio for each component individually, and jointly for all 
components.  

d. The proposal should include a customer equity analysis, which includes a long-term 
bill analysis that reflects the impacts on customer bills of the grid modernization 
plan relative to the reference case:  

i. The bill analysis should include bills for each customer class and should show 
annual bill impacts as well as long-term averages.  

ii. The bill analysis should indicate the likely impacts on low-income, moderate-
income, vulnerable, and disadvantaged customers, to the extent possible. 

e. The proposal should include a clear articulation of why each grid modernization 
component was selected for the grid modernization plan, based on the results of 
the BCA and the customer equity analysis. 

4 ONGOING REPORTING REQUIREMENTS 
As recommended in the Department’s December 2020 report, the Commission should require the utility 
to file an annual report on any approved grid modernization investments.69,70 Consistent with the 
Department’s recommendations in this report, at a minimum, the mandated annual grid modernization 
report should include the following information:  

1. Any updates to the project scope, functionalities, and realized and anticipated benefits 
over the past year or expected over the coming year.  

2. Progress on implementation and integration of grid modernization components relative 
to planned schedule over the past year. Projected progress on implementation and 
integration of grid modernization components for the coming year. 

3. Update on capital and operations spending, including total spending to date, total 
spending for the last year, projected spending for the coming year, and projected total 
spending for the project lifetime.  

4. Performance data for the last year for all metrics established in conjunction with 
Commission approval of grid modernization investments.  

To the extent that there are any changes to the grid modernization investments scope, functionalities, 
timeline, costs, or benefits that were presented by the utility at the time that the grid modernization 
investments were approved, these changes should be explained in detail. As noted in the discussion on 
cost caps in Section 2.6, the Commission should establish limits on cost recovery for grid modernization 

 
69 Minnesota Department of Commerce. Methods for Performance Evaluations, Metrics, and Consumer Protections for AMI 

and FAN. Department of Commerce Report to the Public Utilities Commission. Filed in Minnesota Public Utilities 
Commission. Docket. No. E-002/M-19-666 and E-999/DI-20-627. December 1, 2020. 

70 In Xcel’s case, this report is referred to as the “Advanced Grid Infrastructure Annual Report.” 



 

Synapse Energy Economics, Inc. Evaluating Grid Modernization Proposals 32 

investment plans based on the cost projections provided by the utility at the time the proposal was 
reviewed by the Commission. The Commission may also condition recovery on achievement of benefits 
that were claimed for the grid modernization investments in the evaluation as another way to hold 
utilities accountable for the costs and benefits they claim.  

To the extent that any changes in project scope, functionality, timing, cost, or benefits are requested in 
the annual report, it is incumbent on the utility to justify any such changes by a showing of clear and 
convincing evidence that any such changes are reasonable and prudent, and in the case of excess costs, 
a showing that they were incurred beyond the utility’s control. In particular, the burden rests on the 
utility to justify any costs that are in excess of original cost projections. In reviewing the annual report, 
and making any determinations about ongoing cost recovery, the Commission should consider whether 
the utility has attempted and successfully provided process clarity, stakeholder input, and transparency 
in its plans, filings, and programs.  

Lastly, in addition to the required annual grid modernization report, the utility should also be mandated 
to report performance data for all grid modernization metrics on a quarterly basis. The Commission 
should ensure that both the annual grid modernization report, and the quarterly metrics report, are 
harmonized with the utilities other reporting requirements.
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APPENDIX A. OVERVIEW OF GRID MODERNIZATION 
REGULATORY PRACTICES IN MINNESOTA 

A.1. Grid Modernization Planning and Filing Requirements 

A.1.1. Statutory filing requirements 

The first grid modernization plan filing requirement in Minnesota came in 2015 with new legislation 
requiring utilities that own transmission lines and are operating under MRPs to address grid 
modernization and planning in their newly mandated biennial transmission plans.71 Only Xcel was 
subject to this requirement as none of the other transmission-owning utilities were then operating 
under MRPs.  

Specifically, Minn. Stat. §216B.2425, Subd. 2(e) and Subd. 8 (the Grid Modernization Statute) required 
that, as a component of its mandatory biennial transmission plans, a qualifying utility: 

• [I]dentify investments that it considers necessary to modernize the transmission 
and distribution system by enhancing reliability, improving security against 
cyber and physical threats, and by increasing energy conservation opportunities 
by facilitating communication between the utility and its customers through the 
use of two-way meters, control technologies, energy storage and microgrids, 
technologies to enable demand response, and other innovative technologies; 
and 

• [C]onduct a distribution study to identify interconnection points on its 
distribution system for small-scale distributed generation resources and shall 
identify necessary distribution upgrades to support the continued development 
of distributed generation resources.72 

In October 2015, Xcel submitted its first grid modernization proposal in conjunction with its Biennial 
Transmission Projects Report. The company requested regulatory approval of investments in ADMS and 
a solar-plus-battery-storage demonstration project.73  

 
71 Also in 2015, the Minnesota Commission opened a proceeding to investigate grid modernization issues. See: Minnesota 

Public Utilities Commission. Docket No. E-999/CI-15-556.  
72 Minn. Stat. §216B.2425, Subd. 2(e) and Subd. 8.  
73 Xcel Energy. 2015 Biennial Transmission Projects Report – Distribution Grid Modernization. Filed in Minnesota Public Utilities 

Commission. Docket. No. E-999/M-15-439. October 30, 2015.  
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A.1.2. IDP Filing Requirements 

In August 2018, the Commission adopted a set of IDP filing requirements for Xcel.74, At the core of the 
2018 filing requirements is a set of principles meant to ensure that distribution grid investment planning 
is consistent with state goals. These principles are presented below. 

Minnesota principles for distribution planning  

1. Maintain and enhance the safety, security, reliability, and resilience of the electricity 
grid at fair and reasonable costs, consistent with the state’s energy policies; 

2. Enable greater customer engagement, empowerment, and options for energy services; 

3. Move toward the creation of efficient, cost-effective, accessible grid platforms for new 
products and services, with opportunities for adoption of new distributed technologies; 

4. Ensure optimized use of electricity grid assets and resources to minimize total system 
costs; and 

5. Provide the Commission with the information necessary to understand Xcel’s short-term 
and long-term distribution system plans, the costs and benefits of specific investments, 
and a comprehensive analysis of ratepayer cost and value. 

In February 2019, the Commission set IDP filing requirements for Otter Tail Power Company, Minnesota 
Power, and Dakota Electric Association.75 In this Order, the Commission established the same planning 
principles for these other utilities, and also promulgated additional filing requirements that were 
consistent with the Commission’s 2018 IDP Order for Xcel.  

Per the Commission’s Orders, the four utilities are required to prepare a “Long-Term Distribution System 
Modernization and Infrastructure Plan,” to be included with their respective IDPs. This plan is divided 
into two parts: a 5-year “Action Plan” and 10-year long-term distribution system plan. While the utilities 
are instructed to provide longer-term distribution system vision in their 10-year plans, the “Action Plan” 
prepared by each utility is to include more specific details about nearer-term grid modernization aims. 
Key required components of the “Action Plan” are presented below.  

 
74 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Approving Integrated Distribution Planning Filing 

Requirements for Xcel Energy. August 30, 2018.  
75 The specific filing requirements for the four investor-owned utilities cover five topic areas: (a) baseline distribution system 

and financial data; (b) hosting capacity and interconnection requirements; (c) distributed energy resource scenario analysis; 
(d) long-term distribution system modernization and infrastructure investment plan; and (e) non-wires (non-traditional) 
alternatives analysis. See: Minnesota Public Utilities Commission. Docket No. E-017/CI-18-253. Docket No. E-017/CI-18-254. 
Docket No. E-017/CI-18-255. Order Adopting Integrated-Distribution-Plan Filing Requirements. February 20, 2019.  
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Action plan filing requirements 

• Scope of plan, underlying assumptions, plan timing, costs, and cost-recovery 
mechanisms, and the expected impact of costs on the net present value of utility 
revenue requirements;  

• Plan objectives and analysis of alternatives—including alternative investment options, 
with associated functionality and cost characteristics, and alternative plan sequencing; 

• Interactions between grid modernization components and between grid modernization 
plan and other initiatives (e.g., demand response); overview of tools to help understand 
complex interactions on the grid; 

• System interoperability and communications strategy; 

• Costs to obtain data and plans for utilizing data; 

• BCA for each “grid modernization project” with detailed information on customer costs 
and benefits and plans to mitigate rate and bill impacts as relevant. 

A.1.3. Additional filing requirements for Xcel 

In July 2019, the Commission issued an Order accepting Xcel’s initial IDP.76 The Commission also made 
minor modifications and clarifications to its filing requirements for Xcel. Among other things, the 
Commission indicated that BCA should be conducted by Xcel with the “best information” that Xcel has 
available, should include discussion of non-quantifiable benefits, and should be substantiated through 
the company furnishing all supportive data, analysis, and assumptions.77 

The Commission then further expanded its directions for cost-effectiveness analysis in a September 
2019 Order in Docket No. E-002/M-17-797. In this document, the Commission indicated that future AGIS 
cost recovery requests would need to be supported by “a business case and comprehensive assessment 
of qualitative and quantitative benefits to customers.”78  

A.2. Certification and Cost Recovery 

The Commission has made clear that certification of grid modernization investments does not amount 
to a finding of prudence or an assurance of cost recovery. Certification merely enables a utility to 

 
76 Minnesota Public Utilities Commission. Docket No. E-002/CI-18-251. Order Accepting Report and Amending Requirements. 

July 16, 2019.  
77 The Commission also directed Xcel to explicitly address how the IDP relates to each planning objective (principle), discuss 

how it has sought to improve on fulfillment of these objectives, and suggest modifications to the filing requirements to 
better enable it to meet planning objectives.  

78 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 
Equity, and Setting Filing Requirements. September 27, 2019.  
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request recovery through the TCR mechanism.79 Moreover, the absence of certification (or rejection of 
a certification application) does not foreclose on potential future cost recovery through a rate case, nor 
does it signal that the Commission is necessarily opposed to approval for the investment.  

The Commission has not established formal criteria for certification of grid modernization investments, 
indicating instead that it would consider certification request on a “case-by-case” basis,80 and hewing to 
the language of the grid modernization statute in recent decisions:  

• In its 2016 Order certifying ADMS, the Commission found that “ADMS is a suite of 
software that will enable expanded distributed generation while creating a grid that is 
more transparent, reliable, and efficient. It is an investment necessary to ‘modernize the 
. . . distribution system’ that will ‘enhanc[e] reliability’ and ‘increas[e] energy 
conservation opportunities’ using ‘control technologies . . . and other innovative 
technologies’” (italics and bold added for portion excerpted from Grid Modernization 
statute).81 

• In its 2020 Order that certified AMI and FAN, the Commission concluded that these are, 
“…core components of the AGIS initiative and are necessary for modernizing the 
distribution system and enhancing reliability, improving security, and increasing 
energy conservation opportunities. Specifically, they are technologies that “[facilitate] 
communication between the utility and its customers through the use of two-way 
meters,” a category explicitly included in Minn. Stat. § 216B.2425, subd. 2”82 (italics 
added for portions that reflect the language of the Grid Modernization statute). 

In addition to applying the plain language of the Grid Modernization statute, the Commission has also 
shown preference for core grid modernization components:  

• In its 2020 certification Order, the Commission declined to certify investments in Fault 
Location, Isolation, and Service Restoration and Integrated Volt-VAr Optimization, 
finding that “…these two components of AGIS do not yet rise to the level of necessary 
and foundational for grid modernization and there has not been sufficient record 
development or analysis.”83  

 
79 Minnesota Public Utilities Commission. Docket No. E-002/M-15-962. Order Certifying Advanced Distribution Management 

System (ADMS) Project Under Minn. Stat. §216B.2425 And Requiring Distribution Study. June 28, 2016.  
80 Minnesota Public Utilities Commission. Docket No. E-002/M-19-666. Order Accepting Integrated Distribution Plan, Modifying 

Reporting Requirements, and Certifying Certain Grid Modernization Projects. July 23, 2020, p. 12.  
81 Minnesota Public Utilities Commission. Docket No. E-002/M-15-962. Order Certifying Advanced Distribution Management 

System (ADMS) Project Under Minn. Stat. §216B.2425 And Requiring Distribution Study. June 28, 2016.  
82 Minnesota Public Utilities Commission. Docket No. E-002/M-19-666. Order Accepting Integrated Distribution Plan, Modifying 

Reporting Requirements, and Certifying Certain Grid Modernization Projects. July 23, 2020.  
83 Ibid.  



 

Synapse Energy Economics, Inc. Evaluating Grid Modernization Proposals A-5 

A.3. Electric Utility Infrastructure Cost Rider  

In addition to the TCR rider that allows recovery of grid modernization investments by utilities with 
MRPs, rider recovery of grid modernization expenditures is also allowed through the separate EUIC rider 
process.84,85 Similar to the TCR, the EUIC permits recovery of the costs (not already in base rates) of 
investments to “replace” or “modify” existing utility infrastructure to “conserve energy or use energy 
more efficiently.” The EUIC statute also permits recovery of investments associated with converting 
waste heat into electricity. Similar to the provisions of the TCR statute, the EUIC also makes eligible for 
rider recovery investments in modernization toward “increasing energy conservation opportunities,” in 
addition to investments in modernization to improve reliability and security.86 

A.4. Subsequent Reporting and Metrics 

In its 2020 Order certifying AMI and FAN, the Commission expressed that cost recovery for Xcel’s 
certified grid modernization projects in the future would be contingent on achievement of 
“Commission-approved metrics and performance evaluations.” Per the Commission, future cost 
recovery proposals must include specific metrics and evaluation methods for utility performance, and “a 
detailed plan describing how the company will maximize the benefits of the investments for 
ratepayers.”87  

Previously, the Commission had not made cost recovery dependent on performance: Xcel was granted 
recovery of 2018 ADMS spending (excluding hardware costs) without reference to outcomes.88 

 
84 Minn. Stat. § 216B.1636.  
85 Minnesota Public Utilities Commission. Docket No. E-002/M-17-821. Order Approving Recovery of Grid Modernization Costs. 

May 8, 2018.  
86 Minn. Stat. § 216B.2425.  
87 Minnesota Public Utilities Commission. Docket No. E-002/M-17-797. Order Authorizing Rider Recovery, Setting Return on 

Equity, and Setting Filing Requirements. September 27, 2019.  
88 Ibid.  
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APPENDIX B. GRID MODERNIZATION REGULATORY PRACTICES 
ACROSS THE UNITED STATES 

States have taken various approaches to meeting their grid modernization goals. One trend observed is 
the increasing push toward regulatory standardization. Rather than contend with competing claims 
about how to conduct BCA or what constitutes “cost-effective” grid modernization, many states have 
established explicit standards dictating how utilities should evaluate their grid modernization plans.  

A cornerstone of this effort is selection of a cost test (or several) for use by utilities in conducting this 
economic evaluation. The choice of a cost test is meant to reflect a state’s overarching policy goals. For 
example, if a state is motivated to reduce GHG emissions, its cost test would account for benefits 
associated with reductions in GHGs. Many states also consider benefits associated with expansion of 
distributed energy resources, which in turn has implications for GHG reduction and other benefits. 

The section that follows provides a survey of grid modernization regulatory practices in selected states. 
It should be noted that grid modernization and its regulation are dynamic and evolving fields; while the 
information included in this section is accurate as of the date of publication, the practices are liable to 
change over time.   

B.1. California 

In California, grid modernization proposals are subject to different evaluation criteria that are 
dependent on the purpose of the investment.89 However, the utilities are required to demonstrate that 
all grid modernization investments meet distribution planning objectives by exhibiting cost 
reasonableness.  

CPUC has designed a template with certain classifications that utilities must submit in annual grid 
modernization filings. In this form, the utilities each calculate benefits including the “sum of avoided 
cost of utility operations, including environmental, customer service, and T&D; reliability, physical 
security, and cybersecurity benefits; and demand response savings realized in a fiscal year.”90 Their 
results are not necessarily comparable to one another, as they use different methods to calculate both 
the costs and benefits. Table 4 presents the estimated costs and benefits of grid modernization reported 
by each utility. 

 
89 Woolf, et al. 2021, pp. 15-16 
90 California Public Utilities Commission. California Smart Grid Annual Report 2019. Prepared by the California Public Utilities 

Commission for the Legislature and Governor. 2020, p. 8 



 

Synapse Energy Economics, Inc. Evaluating Grid Modernization Proposals B-2 

Table 4. Investor-owned utility estimated costs and benefits for July 1, 2018 through June 30, 2019 

IOU Smart Grid Costs 
($Millions) 

Smart Grid Benefits 
($Millions) 

Avoided Outage 
Minutes 

PG&E $253.73 $200.27 87.2 million
 

SDG&E  $133.5 $99.9 3 million
 

SCE  $115.38 $659.3 239 million 

Note: As of the date of this report, these data were the most recent available from the California Public Utilities 
Commission. Source: Frost, Jonathan et al. California Smart Grid Annual Report 2019. Prepared by the California 
Public Utilities Commission for the Legislature and Governor. 2020. p. 9 

In addition to the benefits mentioned above, the benefits of grid modernization investments are 
measured in the context of 19 consensus metrics.91 Each of these metrics relates back to a policy goal, 
with nine of the metrics relating to AMI, one to electric vehicles, one to storage, and eight to grid 
operations.92 Grid modernization investment costs are recovered in each utility’s general rate case.93  

B.2. New York 

In 2016, the New York Public Service Commission issued an Order establishing the “Benefit-Cost Analysis 
Framework.”94 In this Order, the New York Public Service Commission adopted the Societal Cost Test as 
the primary cost-effectiveness test for BCA, although other costs tests may be used to support analysis. 
Each jurisdictional utility was advised to develop a BCA handbook that would outline its BCA processes 
and detail information on “various sensitivities and synergies” between technologies.95 One New York 
utility notes in its BCA handbook that the Societal Cost Test is calculated by comparing “the costs 
incurred to design and deliver projects, including customer costs, with avoided electricity and other 
supply-side resource costs (e.g., generation, transmission, and natural gas);…also includes the cost of 
externalities (e.g., carbon emissions, and net non-energy benefits).”96 

 
91 California Public Utilities Commission. Rulemaking 08-12-009. Rulemaking to Consider Smart Grid Technologies Pursuant to 

Federal Legislation and on the Commission’s own Motion to Actively Guide Policy in California’s Development of a Smart 
Grid Platform. Decision 12-04-025. Decision Adopting Metrics to Measure the Smart Grid Deployments of Pacific Gas and 
Electric Company, Southern California Edison Company and San Diego Gas & Electric Company. April 19, 2012. 

92 California Public Utilities Commission. Rulemaking 14-08-013. Regarding Policies, Procedures and Rules for Development of 
Distribution Resources Plans Pursuant to Public Utilities Code Section 769, Decision on Track 3 Policy Issues, Sub-Track 2 
(Grid Modernization), Decision 18-03-023. March 22, 2018.  

93 California Public Utilities Commission. California Smart Grid Annual Report 2019. Prepared by the California Public Utilities 
Commission for the Legislature and Governor. 2020, p. 7 

94 New York Public Service Commission. Case 14-M-0101 Proceeding on Motion of the Commission in Regard to Reforming the 
Energy Vision, Order Establishing the Benefit Cost Analysis Framework. January 21, 2016.  

95 Id., p. 29. 
96 Niagara Mohawk Power Corporation D/B/A National Grid. Version 3.0 Benefit-Cost Analysis (BCA) Handbook. Filed in New 

York Public Service Commission. Cases 16-M-0411 and 14-M-0101. June 30, 2020, p. 17. 
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The decision to use the Societal Cost Test was motivated by New York’s clean energy goals, which 
include the recognition that pollutants and climate change affect the community as a whole.97 Societal 
benefits, such as the social cost of carbon (SCC), are included to account for this. The SCC is calculated 
using methods developed by the U.S. Environmental Protection Agency (EPA) and is discounted at a rate 
of 3 percent per year.98 In addition to including societal benefits, net non-energy benefits such as land, 
water, and health impacts are included as often as they can be monetized.99 Notably, utilities were 
directed to use their respective WACC in their BCA calculations. The only exception to this applied to the 
cost of carbon, monetized using the SCC value.  

B.3. Rhode Island 

Rhode Island has developed its own cost-effectiveness test, known as the “Rhode Island Benefit Cost 
Framework.” The test is used to measure how a given proposal will help the state advance its specified 
policy goals. These goals include strengthening the economy; appropriately valuing distributed energy 
resources; and providing safe, clean, and affordable energy, among other goals.100 To reflect the state’s 
broad goals, the test outlines costs and benefits in the power sector (e.g., transmission capacity costs), 
those directly impacting customers (e.g., non-energy benefits), and those that accrue to society (e.g., 
GHG externalities).101 The test takes into account both quantitative and qualitative impacts.  

Notably, in Rhode Island, BCA is not the exclusive measure used to determine whether a project should 
be approved. According to the Division of Public Utilities, “there may be outside factors that need to be 
considered by the PUC regardless of whether a specific proposal is determined to be cost-effective or 
not.”102 Moreover, a project can also pass the Rhode Island Benefit Cost Framework even if all its 
components are not net beneficial. This is allowed in situations where two components have some 
“important connection or synergy.”  

These two exceptions to the rule may be applied to grid modernization technologies. The Rhode Island 
Benefit Cost Framework specifically notes that some grid modernization technologies, such as advanced 

 
97 Id., p. 12. 
98 In 2021, the New York Department of Environmental Conservation recommended the use of a discount rate with central 

value of 2 percent for state entities estimating the value of future damages associated with carbon emissions – i.e., the 
Social Cost of Carbon. New York Department of Environmental Conservation. October 2021. Establishing a Value of Carbon: 
Guidelines for Use by State Agencies. See: https://www.dec.ny.gov/docs/administration_pdf/vocguidrev.pdf 

99 New York Public Service Commission. Case 14-M-0101 Proceeding on Motion of the Commission in Regard to Reforming the 
Energy Vision, Order Establishing the Benefit Cost Analysis Framework. January 21, 2016, Appendix C, p. 16. 

100 Raab Associates Ltd., Paul Centolella & Associates, and Tarbors Caramanis Rudkevich. Docket No. 4600: Stakeholder 
Working Group Process: Report to the Rhode Island Public Utilities Commission. Filed in Rhode Island Public Utilities 
Commission. Docket No. 4600. April 5, 2017. 

101 Ibid. 
102 Rhode Island Public Utility Commission. Docket No. 4600. Public Utilities Commission’s Guidance on Goals, Principles and 

Values for Matters Involving The Narragansett Electric Company d/b/a National Grid. October 27, 2017.- p. 7. 

https://www.dec.ny.gov/docs/administration_pdf/vocguidrev.pdf
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metering, enable other resources; it states that these technologies could be analyzed in the greater 
context of a project.103  

B.4. Hawaii 

Hawaii utilizes a segmented approach to grid modernization that applies different cost tests based on 
the purpose of grid modernization investments. Hawaii allows utilities to utilize the LCBF approach when 
justifying expenditures based on policy compliance or standards/safety compliance. For example, the 
Commission found that “the installation of secondary var controllers to manage voltages within safety 
standards would not require cost effectiveness and will be considered as part of ongoing ‘investment 
planning and evaluation.’”104 Costs associated with interconnecting customers also do not need to 
demonstrate cost-effectiveness. However, other grid modernization expenditures that did not meet 
prescribed exclusion criteria are analyzed according to a Total Resource Cost test. The Total Resource 
Cost test is generally consistent with the Electric Power Research Institute’s (EPRI) Integrated Benefit 
Cost Framework except that it does not include societal impacts.105 For example, this test would include 
benefits associated with reduced customer outage costs but not with increased customer choice.  

Utilities may seek recovery of eligible grid modernization costs through the Exception Project Recovery 
Mechanism (EPRM) rider.106 While the regulated utilities in Hawaii operate under MRPs with revenues 
increasing according to index, the EPRM provides a vehicle for incremental recovery of grid 
modernization expenditures above allowed revenues. For grid modernization specifically, recoverable 
costs under the EPRM include projects such as “smart meters, inverters, energy storage, and distribution 
automation to enable demand response.”107 

Table 5. Investment and cost-benefit methodologies of HECO’s Grid Modernization Plan 

Expenditure Purpose Category Methodology 

Standards and Safety Compliance 
Grid expenditures required to ensure reliable operations or comply 
with service quality and safety standards, including both ongoing 
asset management (replacement of aging and failing infrastructure) 
and relevant grid modernization technologies 

Lowest Reasonable Cost (similar to Least-
Cost/Best-Fit test used in other 
jurisdictions)  

 
103 Raab Associates Ltd., p. 8. 
104 Hawaiian Electric Companies. Modernizing Hawai‘i’s Grid for Our Customers. August 29, 2017, p. 44. 
105 EPRI Integrated Grid Online Community, Phase II: The Benefit-Cost Framework. See: http://integratedgrid.com/phase-ii-the-

benefitcost-framework/.  
106 Hawaii Public Utilities Commission. Docket No. 2018-0088. Decision and Order No. 36326. May 23, 2019, Appendix C, p. 7. 
107 Id., Appendix A, p. 6. 

http://integratedgrid.com/phase-ii-the-benefitcost-framework/
http://integratedgrid.com/phase-ii-the-benefitcost-framework/
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Policy Compliance 
Expenditures that are needed to comply with state policy goals like 
the renewable portfolio standard, or direction to interconnect and 
enable customer adoption of distributed energy resources 

Total Resource Cost test 

Net Benefits 
Expenditures that are not required for standards and safety 
compliance or policy compliance but would provide positive net 
benefits for customers 

Total Resource Cost test 

Self-Supporting 
Expenditures incurred for a specific customer (e.g., interconnection), 
with costs directly assigned to those specific customers. 

Only for projects that do not shift a cost 
burden to non-participants—this category 
does not require benefit-cost justification. 

Source: Hawaiian Electric Companies. Modernizing Hawai‘i’s Grid For Our Customers. August 29, 2017. 

B.5. Massachusetts 

Massachusetts is outlier in its regulatory approach to BCA for grid modernization. Rather than 
prescribing a cost test, the Massachusetts Department of Public Utilities (DPU) allows electric utilities to 
recover the costs of eligible pre-authorized grid modernization investments within a budget cap through 
a grid modernization factor (GMF). These factors are filed annually and undergo a prudence review at 
the end of the grid modernization term.108 In order to obtain pre-authorization, utilities must 
demonstrate that a given grid modernization investment is designed to make incremental and 
“measurable progress achievement” toward the Department’s grid modernization objectives and 
demonstrate how the “projected benefits justify the costs.”109 

In 2018, the DPU issued an Order approving three-year Grid Modernization Plans (GMP) filed by the 
three Massachusetts electric utilities: Eversource, National Grid, and Unitil. As part of its Order, the DPU 
pre-authorized $220 million in company-specific grid-facing investments, subject to a company-specific 
budget cap for a three-year term (2018–2020).110 The DPU created a formal evaluation process for the 
preauthorized GMP investments, including requirements for annual reports, annual evaluations, and 
performance metrics to help ensure that the benefits are maximized and achieved with greater 
certainty.111 Only a few categories of technology are considered for investment: monitoring/control, 

 
108 Massachusetts Department of Public Utilities. D.P.U. 15-120. D.P.U. 15-121. D.P.U. 15-122. Grid Modernization Order. May 

10, 2018.  
109 Massachusetts Department of Public Utilities. D.P.U. 15-120. D.P.U. 15-121. D.P.U. 15-122. Grid Modernization Order. May 

10, 2018, p. 116. 
110 Foley & Hoag. DPU Approves Significant Investments and Upgrades to State’s Grid Modernization Technologies. See: 

https://www.energycleantechcounsel.com/2018/05/21/ma-dpu-approves-significant-investments-and-upgrades-to-states-
grid-modernization-technologies/. 

111 NSTAR Electric Company d/b/a Eversource Energy. 2019 Grid Modernization Annual Report. Filed in Massachusetts 
Department of Public Utilities. D.P.U. 15-122. April 1, 2020. 

https://www.energycleantechcounsel.com/2018/05/21/ma-dpu-approves-significant-investments-and-upgrades-to-states-grid-modernization-technologies/
https://www.energycleantechcounsel.com/2018/05/21/ma-dpu-approves-significant-investments-and-upgrades-to-states-grid-modernization-technologies/
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distribution automation, volt/VAR optimization, ADMS, advanced communications infrastructure.112 
Notably, AMI is not included in this list. In its 2018 Order, the DPU explained that it “found that the 
primary benefits of advanced metering functionality are derived from reduced peak usage as customers 
respond to pricing signals.”113 Until participation in dynamic pricing products increases, the DPU has not 
authorized investments in AMI. However, it notes that it will continue to explore the use cases in future 
proceedings. Ultimately, the DPU has a vision of “a cleaner, more efficient and reliable electric grid, 
which would empower customers to manage and reduce their energy costs.”114 It plans to meet those 
goals by “reducing outages and optimizing distribution system performance, optimizing system demand, 
and integrating distributed energy resources.”115  

B.6. Summary 

Table 6 summarizes various aspects of states’ grid modernization processes and criteria. Notably, each 
state discussed has a relatively unique set of practices in line with its overarching goals. This includes 
different mechanisms to gauge the effectiveness of grid modernization investments and different 
methods for financing them. The range in methodologies displays a general lack of uniformity regarding 
best practices but highlights the need to build a grid modernization program that best fits a state’s 
individual goals. 

 
112 Id., pp. 3-4 
113 Id., p. 2. 
114 Id., p. 1. 
115 Id., p. 4. 
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Table 6. Overview of state grid modernization practices 

Measure/State California Hawaii Massachusetts New York Rhode 
Island 

Cost Test 

Utilities must 
demonstrate 

the cost 
reasonableness 

of investment 

LCBF and TRC 
test 

Department pre-
authorizes 

Societal Cost 
Test RI Cost Test 

Discount Rate Not specified 

Recorded 
depreciation 

accruals to be 
determined by 

project 

WACC WACC, and 
3% for SCC WACC 

Cost Recovery General Rate 
Case 

EPRM 
mechanism within 
general rate case 

Pre-authorized 
for 3 years in 
general rate 

case 

General Rate 
Case 

Multi-Year 
General Rate 

Case 

Modernization 
and distributed 

energy resource 
overlap 

Some 
investments 

analyzed in the 
context of 
distributed 

energy 
resource 

Mentioned 
together; will be 

explored in future 
proceedings 

Distributed 
energy 

resources are 
considered one 
of the reasons 
for investment 

Some overlap, 
but benefits 

are not 
necessarily 

grouped 

Investments 
can be 

analyzed in 
the context of 

the larger 
proposal 

Note: A final decision on the appropriate discount rate has not yet been made in Rhode Island. Discount rates for Massachusetts, 
Rhode Island, and Hawaii are sourced from, respectively: Nantucket Electric Company, d/b/a National Grid. Petition of 
Massachusetts Electric Company and Nantucket Electric Company, d/b/a National Grid for Approval by the Department of Public 
Utilities of its Grid Modernization Plan. D.P.U.15-120. Massachusetts Department of Public Utilities. May 10, 2018. p. 227; The 
Narragansett Electric Co. d/b/a National Grid. The Narragansett Electric Co. d/b/a National Grid's Proposed Power Sector 
Transformation (PST) Vision and Implementation Plan. Rhode Island Public Utilities Commission. Docket No. 4780; Hawaiian 
Electric Companies. Application of Hawaiian Electric Companies Limited Verification Hawaii Public Utilities Commission. Docket 
2019-0327. Sep. 30 2019. 
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