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6. Regulatory Framework Proposals
6.1. Introduction
This chapter contains Steering Committee recommendations for several regulatory frameworks that could be used for planning, reviewing and implementing grid modernization projects.  Section 6.2 provides a summary of the regulatory framework proposals, and Section 6.3 provides a summary of the cost-effectiveness proposals.
The Steering Committee members did not reach unanimous agreement on any one regulatory framework, or any one cost-effectiveness framework.  Therefore, several proposals are presented below, in each section.  The Steering Committee members that endorse each proposal are indicated in the sections where the proposals are described.
The Steering Committee developed two types of regulatory frameworks.  First, there is a set of “comprehensive” frameworks; which are designed to provide recommendations for all of the regulatory aspects of grid modernization, including regulatory review, cost recovery, ratemaking, and performance standards.  Each of these frameworks is mutually exclusive; and it would not be appropriate to adopt more than one of them.  Second, there is a set of “complementary or targeted” regulatory policies that can be used in combination with the comprehensive frameworks, and in combination with each other.
6.2. Comprehensive Regulatory Frameworks
This section provides a summary of each of the four comprehensive regulatory frameworks.  Appendix * provides additional details for each of the proposals summarized below.  Chart 6.1 provides a summary of the comprehensive regulatory frameworks.  

Chart 6.1.  Summary of Comprehensive Regulatory Frameworks
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The Enhanced Regulatory Model
Summary of the Proposal

The Department of Public Utilities (“Department”), in its Notice of Investigation issued in Docket D.P.U. 12-76, focused on potential “grid modernization” initiatives that span a broad range of options and topics.  Consequently, the Stakeholder Working Group focused on an equally broad set of options and topics, which range from deployment of time varying rates and use of in home appliances to investment into reverse power flow transformers.  Implementation of these types of initiatives implicates many complex questions surrounding homeowner investments on the customer side of the meter, the microeconomics of price response, the utility’s distribution system investments to connect individual customers, and the annual expenses of a utility to maintain a reliable distribution system.  The broad range of potential options and topics that have been discussed under the grid modernization rubric requires development of individual, targeted programs.
The Department should develop policies and objectives for establishment of grid modernization programs that achieve the best outcomes for customers at the lowest cost.  The Enhanced Regulatory Model provides maximum flexibility in addressing specific groups of initiatives by providing five submodels that may be used in conjunction with one another.   Each submodel, described in the text below, is designed to facilitate recovery of costs associated with one of the five main categories of grid modernization technologies and initiatives.  These grid modernization technologies and initiatives should, among other things, enhance and improve distribution system reliability, lower electricity costs, and enable grid modernization technologies in a least-cost manner.  

The five submodels collectively enhance the current regulatory framework to facilitate deployment of grid modernization initiatives by the rate-regulated electric distribution utility companies in Massachusetts.  The Enhanced Regulatory Model retains the existing structure for rate recovery.  The utilities will continue to recover prudently incurred costs for grid modernization investments that are used and useful, as appropriately allocated, through base distribution rates.  The utilities are allowed an opportunity to earn a return on their investments, which is recouped through base distribution rates at their cost of capital.  Base distribution rates must be established in a base rate case proceeding.  
Each submodel has individual features that may vary from the existing Base Rate Case and Service Quality Index Program Model.  For instance, pre-approval is required for a full metering roll-out, and establishment of time varying rate and direct load control programs.  Also, all of the submodels contemplate annual reporting by the utilities on the status of their grid modernization plans and outcomes.  The individual features of each submodel are described below.  
1.  Grid-Facing Reliability Investment Submodel 

The utilities are continually modernizing their distribution systems to meet their current utility franchise obligations of providing safe and reliable service to their customers.  The utilities generally have been using internal economic analyses in making the best of thousands upon thousands of small, medium and large expenditure decisions each year to modernize the electric grid, to maintain and in some cases improve system service quality and reliability to meet the Department’s Service Quality Index Program requirements.   As noted above, the current regulatory model allows the utilities to recover the utilities’ prudently incurred expenditures made to modernize the distribution system, whether the associated costs are capital costs or operations and maintenance expenses.  Utilities recover the expenditures through the base rates that are charged to customers.
  The Department should not now adopt a new regulatory framework that would result in the micromanagement of the utilities and their management.  Therefore, the Department should not adopt a new cost effective test to be applied to each and every grid modernization decision that a utility makes.   
Since the Department already has a Service Quality Index Program for distribution system service quality and reliability, any enhancements to service quality and reliability outcomes that might come out of the Department’s Grid Modernization investigation should be addressed and incorporated into the Service Quality Program through gradual improvements in those service quality indices.  The utilities should continue to use their own internal economic analyses to make the appropriate decisions and the costs should be recovered through base rates in the same regulatory scheme that the Department has successfully employed for many decades.  This way the utility has the economic incentive to minimize costs between base rate cases, while managing its costs and its system to achieve the reliability benchmark as set by the Department.
 

The Grid-Facing Reliability Enhancement Submodel contemplates that the utilities will file annual grid modernization status reports.  The reports should include a description of all significant new initiatives and investments intended to maintain and improve reliability as well as a description of significant changes to existing initiatives intended to do the same.
  The Department, as always, would have the opportunity to review actual grid-facing expenditures in the base rate case to determine subject to cost allocation, whether they were affordable, least-cost, prudent, and reasonable.
The Department’s regulatory model for treating distribution system service reliability is its Service Quality Index program.  This reliability benchmark and the associated penalties and rewards system provide a model that can be enhanced to improve reliability to the extent desired.  The Department would preapprove the desired enhancements in the benchmark reliability.  Each utility would then be required to meet those standards by installing the most cost-beneficial options, albeit grid-facing technologies or traditional measures such as tree-trimming.  The utility would recover any additional costs of the enhanced SQI program through the normal regulatory review in a base rate case.

2.  Advanced Metering Submodel
Before each utility invests in a full, system-wide advanced metering initiative, it must seek Department approval of the investment to demonstrate that it has reliably projected that the initiative will provide net benefits to customers over the complete lifecycle of the meters under the Advanced Metering Submodel.  This would occur in a pre-implementation filing.  The utility would be required to use the Cumulative Net Present Value Revenue Requirement method (“Revenue Requirement Test”).
  If the Department finds there are net benefits to all customers and approves a metering initiative, the utility would construct the system.  The utility would seek to recover the costs of the initiative through base rates, after the normal regulatory review of costs in a base rate case.  The utility will be held accountable for projected benefits in the base rate case proceeding as well.  If a full, system-wide rollout for an advance meter program will not provide net benefits to customers, a targeted meter program should be established for those customers requesting the meters.  Those customers requesting the service would pay assigned the costs of the service including the costs of the meter.
  
3.  Time Varying Rate/Time of Use (“TVR/TOU”) Submodel
The utilities should be required to facilitate time varying rates by offering to collect interval data electricity usage for customers who request the service under the Time Varying Rate - TVR Regulatory Submodel.  The utility would allow retail competitive suppliers to provide all of these services.  If no competitive market for those services develops, the utility would procure the energy supply through a separate auction process, similar to the manner in which it procures basic service supply.  All of the utility’s administrative costs of the program would be recovered through the charges to the customers requesting the service.  This model would require no cost-benefit analysis.
  The facilitation of the time varying rate for energy supply services would be provided on demand by the customer, regardless of the ultimate benefits to that customer.  In the absence of a system-wide Advanced Meter rollout, those customers requesting the service would be required to have a meter, allowing for the collection of the interval usage data for which the customer would pay the costs of providing the service including the costs of the meter.

4.  Distributed Generation Submodel
The Distributed Generation Submodel addresses integration of Distributed Generation through specific project-related investments.  It recognizes the cost recovery process in place pursuant to the existing Department-approved interconnection tariffs.  Under these tariffs, a Distributed Generator is assessed the costs associated with interconnecting to the distribution system.  Thus, utilities should be required to seek Department approval in a base rate case proceeding for enhancements or changes to existing interconnection tariffs or establishment of new tariffs that pertain to cost recovery, cost allocation and cost assignment so that these provisions of the tariff are cost-based. 

5.  Direct Load Control Submodel
The Direct Load Control Submodel requires each utility to demonstrate the costs and benefits of a direct load control program of customers’ appliances to the Department which could include a customer-by-customer targeted program and a system-wide footprint.  The utility would be required to use the Revenue Requirement Test to conduct a cost-benefit analysis of its proposed program.  If the Department finds there are net benefits to customers, and approves a plan for a direct load control program, then the utility would construct the system and establish the associated customer credit, after the normal regulatory review of costs and expected proceeds in a base rate case.  

A system-wide program would demonstrate the costs and benefits of the build out of a communications system across the distribution system that would provide for control of customer appliances.  The costs and revenues of the system would all be incorporated into rates for all customers.  The customer-by-customer, targeted program would demonstrate the costs and benefits of using alternative existing communications systems to provide the load control, and all costs and revenues of the program would be directly assigned to those participating customers whose load is being controlled.   

Endorsers of this Proposal

Attorney General’s Office.
Grid Modernization Pre-Approval Process
Rationale for Proposal
This framework will allow for Distribution Company specific proposals to satisfy the DPU’s grid modernization objectives while providing the following regulatory process benefits:

· Provide the DPU with the opportunity for a full review of any Distribution Company Grid Modernization plan prior to implementation.

· Allow each Distribution Company to expeditiously achieve grid modernization objectives by providing pre-approval of a proposal in a timely manner.  

· Allow each Distribution Company to achieve grid modernization objectives in a way that is suitable for the unique characteristics of each system and rate plan.

· Support innovation in the industry as a whole and by Distribution Companies individually by enabling an incremental approach to infrastructure investment that allows for flexibility by the Distribution Company in the face of rapidly changing technologies while providing a mechanism for timely cost recovery of investments. 

· Allow stakeholder input to the proposal via participation in the DPU adjudicatory proceeding. 

· This would provide an opportunity to address a number of stakeholder issues, for instance:

Review of consumer protections and bill impacts; 

Empowerment and enablement issues; and 

Risks to various parties.

· Enable opportunities for review and approval of pilots of new technologies and innovative methods to provide safe, reliable service and to achieve other grid modernization objectives.

· Allows plans to be adjusted over time to ensure goals are met in the most cost-effective manner.

Summary of the Proposal

The Distribution Companies would file proposals with the DPU that meet the DPU’s grid modernization objectives in a manner suitable for the unique characteristics of each system and rate plan.    

Rules regarding stakeholder participation in the DPU review process would be identical to current rights afforded to participants in adjudicatory proceedings before the DPU.

As necessary, Distribution Companies should be permitted to request recovery of grid modernization investments through mechanisms outside of base rates, as determined by the Department.

Performance targets would be addressed in the context of the DPU proceeding and would be specific to the nature of the investment.  
Endorsers of this Proposal
WMECO, Unitil, NSTAR, National Grid

Expansion of Investment Caps 

Rationale for Proposal
This model would allow a utility with a capital investment recovery mechanism, such as National Grid’s annual mechanism for in-service capital investments up to $170 million made in a preceding calendar year, to request an increase to its capital investment budget cap outside of a base rate proceeding for additional investment that a utility has determined is necessary to modernize the grid while maintaining safe, reliable service.  There are many strengths to this approach. First, the approach provides flexibility regarding the level of investment that a utility deems necessary in any given year. A utility can elect to use its entire budget or can fall back to a lower level if appropriate. Second, the request can accommodate the effect of inflation on costs for equipment and manpower by allowing expansion of the capital investment budget. Third, the Department can determine the appropriate speed for modernization of the grid and improvements to safe, reliable service based upon the impacts to customers’ bills from an expansion. Lastly, this approach speeds the modernization of the grid without the need for frequent rate cases yet maintains the full authority of the Department to investigate the prudence of the utility’s investments.

Regulatory Oversight

Regulatory oversight would come in two phases.  At the time that the Company submits its proposal to increase the spending cap for the upcoming year, the scope of the review would be limited to the Company’s broad rationale for increasing its capital investment budget.  So long as the request is consistent with the goals of modernizing the grid, the Department would not need to conduct a full adjudicatory proceeding to review the request to increase the capital investment budget. Rather, the Department would undertake a thorough review of the actual investments, projects and costs at the time that the utility requests recovery for in-service investment in the following year. Thus, the utility maintains the full risk of cost disallowance if its investments are deemed imprudent even though the Department may have approved an increased capital investment budget at the beginning of the year.

Ratemaking/Cost-Recovery
Cost recovery would be consistent with the parameters of the underlying recovery mechanism.  

Performance Targets
Service quality metrics as determined by the Department from time to time through the existing service quality framework

Endorsers of this Proposal

National Grid

Expansion of Investment Caps with a Multi-Year Plan 

Rationale for Proposal
This model builds on the Expansion of Investment Caps model, with the same strengths, and additionally allows a utility to propose spending levels for a multi-year period instead of one year at a time.   Grid modernization will not be accomplished within a year, and utilities will need to develop longer term strategies to achieve it.  This model will enable a utility to develop such a plan and have regulatory pre-approval of the spending necessary to achieve it, subject to a later prudency review.  It will allow regulators and customers to see the path of investment necessary to modernize the grid, and give greater real transparency regarding the utility’s expected investment levels and goals for the investment. 

Regulatory Oversight

Regulatory oversight would come in two phases.  At the start, the Company would present its grid modernization goals for the next three years along with a capital investment budget to meet these goals for each year of the plan.  So long as the request is consistent with the goals of modernizing the grid, the Department would not need to conduct a full adjudicatory proceeding to review the request to increase the capital investment budget. Rather, the Department would undertake a thorough review of the actual investments, projects and costs at the time that the utility requests recovery for in-service investment in the following year. Thus, the utility maintains the full risk of cost disallowance if its investments are deemed imprudent even though the Department may have approved an increased capital investment budget at the start.

In other respects this proposal is the same as the previous one.
Endorsers of this Proposal

National Grid
Future Test Year Model

Rationale for Proposal
A forecasted rate year approach to cost of service provides utilities with greater incentive to invest in modernizing the grid because it would align the cost of service with the time period in which the costs would be incurred. As such, the revenues would be set to match expected costs, as approved after review by the Department, in the year of incurrence instead of costs incurred two years earlier. Modernizing the grid implies that additional investment may be necessary than what has occurred in the past. In addition, the availability of greater amounts of information would cause an increase in O&M costs to process and analyze the data for use in operating the distribution grid and providing service to customers. A benefit from use of a forecast rate year is the alignment of future plans to modernize the grid with the rates necessary to recover the costs. Department approval of the forecast rate year would align the company’s future operations and investments in the rate year with the goals of the state energy plan that requires a modern grid.  For the period beyond the rate year, an ongoing capital recovery mechanism for utilities with decoupled rates would enable more timely cost recovery of continuing capital investment, as more fully described in the “Expansion of Investment Caps” model.  A future rate year does not eliminate the risk that the company must perform according to the approved plan and manage costs in a way to deliver the approved plan.

Regulatory Oversight

Comprehensive regulatory oversight, through the base rate case process, does not change as a result of this proposal, and the utility’s burden of proof remains the same.  

Ratemaking/Cost-Recovery
A forecasted rate year takes the inputs from the historic test year and inflates those values by inflation or actual forecasts of costs, e.g., capital investment plans, to derive the revenues necessary to run the utility in a forward-looking rate year. All elements of the forward-looking rate year including inflation in O&M expenses, forecasts of revenues and forecasts of capital investment are carefully reviewed by the regulator and intervenors to the case. The utility is required to justify the reasons for increases in costs in the future such as the rate of inflation for O&M costs or investment costs for projects and programs in the investment plan.

Performance Targets
Service quality metrics as determined by the Department from time to time through the existing service quality framework

Endorsers of this Proposal

National Grid

Future Test Year with Multi-Year Plan Model

Rationale for Proposal
This model takes the same form as the Future Test Year Model with a forecasted rate year based upon an historic test year and forecasts of known changes such as capital investment. However, it would extend the plan for a number of years, usually three to five years. The benefit from multi-year plans, particularly when considering grid modernization, is that the utility’s capital investment plan can be reviewed and approved for a number of years with recognition of and accountability for the goals of the plan. Also, multi-year rate plans improve the efficiency of regulation, particularly for utilities with decoupled rates, as they will not need to file multiple rate cases to acquire the revenues necessary to provide safe and reliable service through a modern grid. The length of the plan should be reasonable but not too long, as experience has shown that long multi-year rate plans tend to forecast the needs in the latter half of the plans poorly. A three year period provides the transparent view of the utility’s plans going forward while avoiding the risks from unforeseen changes that affect utility plans in future years.

Regulatory Oversight

Comprehensive regulatory oversight, through the base rate case process, does not change as a result of this proposal, and the utility’s burden of proof remains the same.  

Ratemaking/Cost-Recovery
A forecasted rate year takes the inputs from the historic test year and inflates those values by inflation or actual forecasts of costs, e.g., capital investment plans, to derive the revenues necessary to run the utility through the multi-year period.  All elements of the multi-year period including inflation in O&M expenses, forecasts of revenues and forecasts of capital investment are carefully reviewed by the regulator and intervenors to the case. The utility is required to justify the reasons for increases in costs in the future such as the rate of inflation for O&M costs or investment costs for projects and programs in the investment plan.

Performance Targets
Service quality metrics as determined by the Department from time to time through the existing service quality framework
Endorsers of this Proposal

National Grid
Utility of the Future
Rationale for Proposal
Since the primary mission of a distribution utility – the provision of safe and reliable service – is presently being accomplished without substantial grid modernization (GM), and since the incremental benefits of GM investments tend to accrue to others (i.e., customers, energy service and technology providers, and society in general) and not the utility, the risk of disallowance under traditional ratemaking practices (e.g., historical test-year approaches) discourages utilities from pursuing GM investments.  Yet GM promises to bring substantial net benefits to society including improved reliability, reduced costs of service and customer bills, improved capacity utilization, reduced environmental costs, and increased customer choice.  
Summary of the Proposal

To address the fundamental shortcoming in the incentive structure of traditional utility ratemaking practice, which imposes a barrier to cost-effective GM, we propose that a new regulatory model be adopted by the DPU – one that requires the utility to analyze GM investments from a broader societal point of view, gives the utility a degree of certainty regarding GM cost-recovery before it makes GM investments, and evaluates and rewards good GM plan implementation and performance on an ongoing basis.  The regulatory model that we believe will encourage cost-effective GM efforts includes pre-approval and performance-based ratemaking (PBR) elements.  

Under the pre-approval element, the utility files its GM plan – the plan may be comprehensive (both customer- and grid-facing elements), separate, or filed in phases depending on the specific circumstances of the utility (e.g., current state of metering and/or grid monitoring technology, pilot program status, etc.).  The utility’s GM plan would include the following elements:

· A description of the purpose and scope of the plan, 

· An explanation of how the plan meets the GM values and objectives adopted by the DPU as a result of the Docket 12-76 Final Report,

· A business case evaluating the benefits and costs of the plan, which itemizes all of the benefits and costs and provides supporting documentation, 

· A cost recovery proposal including PBR performance elements,

· A class ratepayer impact analysis, and 

· An implementation plan.  
If the grid modernization plan includes deployment of more advanced metering that accommodates time-based rates, a separate default service rate design plan that considers time-varying rates for each customer class, including a plan for low-income customer protection, should be filed as well.  The utility should, in its GM or rate design filing, evaluate the range of rate design options, and recommend the appropriate option(s) for each customer class including whether the recommended rates should be an opt-in versus opt-out approach.  

The DPU approves the GM plan if the business case is found to be cost-effective.  If the DPU approves the plan, capital cost recovery associated with the plan is pre-approved.  That is, investments authorized by the plan are deemed to be prudent and in the public interest, and return of and on authorized investments are reflected in customer bills incrementally as investments are made each year.
  The utility’s GM plan should also include a detailed implementation plan that would allow the DPU to track the utility’s progress toward completing its GM plan.  This implementation plan would include a projection of the incremental investment that would be made by the utility over time to implement its approved GM plan.  Recovery of capital investment will be via a “Capital Rider” that is set at the outset of each year based upon the utility’s pre-approved capital budget and associated implementation plan.  

At the end of each year, the utility’s progress relative to its implementation plan is reviewed by the DPU.  To the extent the utility is behind schedule, incremental investment associated with the delay is refunded to customers at the utility’s weighted average cost of capital (WACC), which reduces the Capital Rider; likewise, if the utility is ahead of schedule, the additional investment associated with the advance is credited to the utility at its WACC, which increases the Capital Rider.  Further, the utility’s annual GM implementation progress report would also describe any cost overruns or efficiencies it had experienced over the past year.  Cost overruns or efficiencies that cause the utility’s annual rate of return to fall outside of a “dead-band” around its WACC are reviewed by the DPU, which may result in further incremental adjustments to the Capital Rider.
Under the PBR element, operational costs are recovered with service quality adjustments to give utilities the incentive to improve service quality.  Operational costs are recovered using a formula base rate that is set initially via a traditional rate case, which is then adjusted over the term of the plan based on a formula such as the rate of inflation adjusted for productivity gains.  Base rates are revisited and the PBR plan may be modified at intervals determined by the DPU (e.g., no more than five years).  More frequent reviews of the PBR plan may be needed if the rate of change in technology and/or other exogenous macroeconomic variables are anticipated to be high or uncertain.

Perhaps most notably this model adds a substantive element of performance measurement to traditional cost recovery.  The accountability of performance is offered as a counter-weight to the comfort afforded utilities from pre-approval and capital cost recovery via a Capital Rider.  Generally, the performance targets and metrics would be designed around the most important, forward-looking assumptions that impact the business case (i.e., benefit-cost analysis) of the proposed GM investment.  Actual performance targets and metrics can vary from utility to utility and should be offered by the utility in their GM plan.  

For example, if the GM investment is dependent upon a certain percentage of its customers adopting demand response, distributed generation, or energy storage so that benefits outweigh costs, then a performance target/metric around that customer adoption rate would be formulated and linked to the increments/decrements around the baseline ROE for superior/poor performance with respect to those metrics.  Further, service quality/system reliability metrics – e.g., SAIDI, SAIFI, CKAIDI, and CKAIFI – should be modified to reflect the expected improved service quality resulting from GM investments and should be similarly linked to the increments/decrements around the baseline ROE for superior/poor performance with respect to those metrics.  

A utility that performs well relative to its performance metrics would have its return on equity (ROE) raised above its standard or baseline ROE – likewise, a utility that performs poorly relative to its performance metrics would have its ROE reduced below the baseline ROE.  The performance reviews and PBR rate adjustments described above would occur annually at the same time the utility’s progress toward completion of its GM implementation plan (and its Capital Rider potentially adjusted) is reviewed by the DPU.  

Instead of reviewing the prudency of actual, booked costs as the basis for determining utility cost recovery, the focus will be on reviewing forward-looking cost and risk assumptions in the benefit-cost analysis of a utility’s GM plan as the basis for utility cost recovery.  This shifts the type of expertise needed to review GM plans.  Assessing the reasonableness of cost projections and the connection to Docket 12-76 objectives becomes important because the prudency of investments authorized by the plan is presumed once a GM plan has been approved.  However, these changes are needed to encourage utilities in pursuing forward-looking GM investment that bring substantial net benefits to society. 
Endorsers of this Proposal
ISO-New England, Bridge Energy,  and others from the Clean Energy Caucus TBD
6.3. Complementary or Targeted Regulatory Policies

This section provides a brief summary of each of the complementary or targeted regulatory policies.  Appendix * provides additional details for each of the proposals summarized below. Chart 6.2 provides a summary of these complementary or targeted regulatory policies.

Chart 6.2.  Summary of Complementary or Targeted Regulatory Policies
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Distribution Services Pricing With Transparency
Rationale for Proposal
The future of the distribution utility is evolving to become the integration of load and generation for the benefits of customers receiving deliveries and customers with generation behind or at the meter. Current cost recovery and prices assumes all customers receive deliveries of kwhrs and that one-way power flow is the single reason for the distribution grid. However, the industry is changing with the advent of local, renewable generation and the resurgences of combined heat and power generation at customer locations or stand-alone. The challenge for the distribution utility is mastering the integration of customer load and customer generation at the local level. 

The state of Massachusetts has the opportunity to undertake an effort to design distribution pricing for the future and lead the industry in this effort. The Department could undertake a generic docket to investigate potential product offerings for all types of customers, including those with/without generation and those with/without load. These designs would allow customers to pay for services specifically requested by customers instead of socializing the costs across all remaining customers (or use) customers without recognizing the need for a specific tariff. New designs could make transparent the benefits provided to promote certain technology or opportunity while clearly designing the ongoing cost responsibility for connection to the distribution grid. New designs can provide incentives for customers to embrace opportunities that provide savings in the costs to operate the distribution grid over the long-term while ensuring fair recovery of costs from all connecting customers.

Regulatory Oversight
A proposed rate design can be filed as a component of a rate case, a proposal for metering systems or independently. Utilities would file a proposal once they determine a valid business case for the new pricing offering (rate design). The filing would include reasoning and analysis for the offering accompanied by the a presentation of benefits to customers.

Ratemaking/Cost-Recovery

Any incremental costs would be paid for by customers on the proposed service offerings. Cost recovery for all elements of grid modernization would be facilitated by the addition of appropriate service offerings that fairly allocate cost responsibility among customers who benefit from grid modernization.

Performance Targets (if any)
Service quality metrics as determined by the Department from time to time through the existing service quality framework

Endorsers of this Proposal

National Grid

Regulatory Approval for Time Varying Rates and Direct Load Control

Rationale for Proposal
This model is complementary to the comprehensive regulatory models that discuss cost recovery for Grid Modernization investments. This proposal provides greater detail regarding the ability to design and receive approval for time varying rates (TVR) and direct load control (DLC) proposals. The adoption of these types of pricing options would provide opportunities for customers to save money on their electric bill by using fewer kwhrs when the cost to generate electricity is most expensive, especially capacity costs. The savings would be paid through estimated savings in wholesale power costs to provide electricity to customers.

The Rate design options may be filed for approval included as part of a rate case or apart from a formal rate case. Rate design options could be filed as part of a proposal to convert metering to advanced systems with greater capability to provide certain opportunities to customers. These rate options would be designed to be revenue neutral to approved rates on a class basis. The rate options could include Time-of-Use rates such as fixed period TOU, fixed period critical peak pricing (CPP), variable period CPP, hourly pricing of demand response credits for load control options, etc..

Regulatory Oversight

A proposed rate design can be filed as a component of a rate case, a proposal for metering systems or independently. Utilities would file a proposal once they determine a valid business case for the new pricing offering (rate design). The filing would include reasoning and analysis for the offering accompanied by the a presentation of benefits to customers. 

Ratemaking/Cost-Recovery

Any incremental costs would be paid for by customers as determined during the adjudicatory proceeding before the DPU.

Performance Targets (if any)

Determination of performance targets would be determined as part of the proceeding, potentially aligning to present and future state energy policy.

Endorsers of this Proposal

National Grid
Grid Modernization Advisory Council
Rationale for Proposal
The Grid Modernization Advisory Council ensures that diverse stakeholder interests- including business, technology, engineering, consumer, low-income consumer, and environmental- are and continue to be represented throughout the grid modernization planning process. The Grid Modernization Advisory Council will facilitate the Department’s review and approval process of multi-year grid modernization plans to encourage timely grid modernization investments and limit lengthy, contested regulatory processes. The Grid Modernization Advisory Council will institutionalize the stakeholder engagement started in the current DPU Grid Modernization process. 

Summary of the Proposal
· The DPU defines the scope of grid modernization and objectives, requirements, and/or necessary functionalities of the modern grid for the Commonwealth.

· The DPU defines a standard framework for cost benefit analysis of grid modernization investments. The Grid Modernization Advisory Council provides input and recommendations on cost benefit analysis to the DPU.

· Utilities develop multi-year plans and budgets to achieve the defined grid modernization objectives. Stakeholders provide input to the multi-year plan and budgets, as well as review the cost benefit analysis of the proposed investments.

· Utilities submit multi-year plans, budgets, and cost benefit analysis to the DPU for review and consideration within a defined time period.

· Upon DPU approval of grid modernization plans, utilities are able to receive advance approval for grid modernization investments.

· Utilities implement grid modernization plans with on-going evaluation and annual reporting to the DPU. The process allows for mid-term course corrections.

Endorsers of this Proposal

Environment Northeast.
7. Cost-Effectiveness Frameworks
7.1. Introduction and Summary
Several groups of Steering Committee members submitted written proposals for how they would like cost-effectiveness issues to be addressed.  Each of the proposals is presented below in their entirety, as proposed.  The table below presents a summary of some of the key similarities and differences between the proposals.  Note that this summary was written by the co-facilitators, and may need to be edited to ensure that it is consistent with the proposals submitted.
	
	AGO
	Distribution Utilities
	Clean Energy Group

	Which Grid Mod activities should be subject to a public cost-effectiveness analysis?
	All activities, except those where service is only provided upon customer request.
	As appropriate.
	All activities for which utilities seek pre-approval.

	When should Grid Mod activities be subject to a public cost-effectiveness analysis?
	Prior to implementation.
	Prior to implementation.
	Prior to implementation.

	Should all costs and benefits be quantified in order to be included in the cost-effectiveness analysis?
	Yes.
	No.  Quantify as many as possible, but include qualitative as well.
	No.  Quantify as many as possible, but include qualitative as well.

	Should the cost-effectiveness analysis use a business case approach, which includes both qualitative and quantitative analyses?
	No.
	Yes.
	Yes.  Qualitative impacts should be given weights.

	Which costs and benefits should be included in the cost-effectiveness analysis?
	Just the costs/benefits to the utility.  No participant or societal costs/benefits.
	Could include qualitative cost/ benefits to participants and intangible benefits to society.
	Costs/benefits to private parties, including participants, should not be included.


7.2. Proposals Submitted

Attorney General’s Office

The Department or Public Utilities (“Department”), in its Notice of Investigation issued in Docket D.P.U. 12-76, focused on potential “grid modernization” initiatives that span a broad range of options and topics.  Consequently, the Stakeholder Working Group focused on an equally broad set of options and topics, which range from deployment of time varying rates and use of in home appliances to investment into reverse power flow transformers.  Implementation of these types of initiatives implicates many complex questions surrounding homeowner investments on the customer side of the meter, the microeconomics of price response, the utility’s distribution system investments to connect individual customers and distributed generation to the distribution system, and the annual expenses of a utility to maintain a reliable distribution system.  The broad range of potential options and topics that have been identified as grid modernization requires development of targeted, individual programs.  

The Department should develop policies and objectives for such grid modernization programs that achieve the best outcomes for customers at the lowest cost.  The Enhanced Regulatory Model provides maximum flexibility in addressing specific groups of initiatives by providing five submodels that may be used in conjunction with one another.  The five submodels include: the Grid-Facing Reliability Enhancement Submodel; the Advanced Metering Submodel; Time Varying Rate/Time of Use (“TVR/TOU”) Submodel; the Distributed Generation Submodel, and; the Direct Load Control Submodel. 


Grid-Facing For Reliability Investments:

The rate-regulated electric distribution companies in Massachusetts are continually modernizing their distribution systems to meet their current utility franchise obligations of providing safe and reliable service to their customers.  The utilities generally have been using internal economic analyses in making the best of thousands upon thousands of small, medium, and large expenditure decisions each year to modernize the electric grid, to maintain and in some cases improve system service quality and reliability to meet the Department’s Service Quality Index Program requirements.   The current regulatory model allows the utilities to recover the utilities’ prudently incurred expenditures made to modernize the distribution system, whether the associated costs are capital costs or operations and maintenance expenses.  Investments must also be used and useful and subject to cost allocation.  Utilities recover the expenditures through the base rates that are charged to customers.
  
Under the Grid-Facing Reliability Enhancement Submodel, the utilities would continue to recover grid facing investment costs through base rates established in a base rate proceeding.  The Department should not now adopt a new regulatory framework that would result in the micromanagement of the utilities and their management.  Therefore, the Department should not adopt a new cost effective test to be applied to each and every grid modernization decision that a utility makes.   

Since the Department already has a Service Quality Index Program for distribution system service quality and reliability, any enhancements to service quality and reliability outcomes that might come out of the Department’s Grid Modernization investigation should be addressed and incorporated into the Service Quality Guidelines through gradual improvements in those reliability indices.  The utilities should continue to use their own internal economic analyses to make the appropriate decisions, and the costs should be recovered through base rates in the same regulatory scheme that the Department has successfully employed for many decades.  This way the utility has the economic incentive to minimize costs while managing its costs and its system to achieve the optimal reliability benchmark in between rate cases.
   The Department, as always, would have the opportunity to review these expenditures in the base rate case to determine, subject to cost allocation, whether they were affordable, least cost, prudent, and reasonable.  Finally, the Enhanced Regulatory Model contemplates that the utilities will file annual grid modernization status reports that include a description of all significant new initiatives and investments intended to maintain or improve reliability as well as a description of changes to existing initiatives intended to do the same.
  
Customer Facing:

Under the Enhanced Regulatory Model, the utilities should be required to facilitate time varying rates by offering to collect interval electricity usage data for customers who request the service.  If the Department has approved a system-wide rollout of advanced meters under the Advanced Metering Submodel, the utility will be able to provide the interval usage data for any customer who might opt in to a TVRor TOU program.  Under the TVR/TOU Submodel, where a system-wide rollout is not approved, those customers requesting the TVR service would be required to have a meter, allowing for the collection of the interval usage data.  Those customers would be assigned the costs of the service including the costs of the meter.
  The utility would either allow retail competitive suppliers to provide all of the energy supply services, or if no competitive market develops, the utility may procure the supply through a separate auction process, similar to the manner in which it procures basic service supply.  This program would require Department pre-approval.  All of the utility’s administrative costs of the program would be recovered through the charges to those customers requesting the service.  This TVR/TOU Submodel would require no cost-benefit analysis, since the facilitation of the time varying rate for energy supply services would be provided on demand by the customer, regardless of the ultimate benefits to that customer.

Under the Advanced Meter Submodel, the customer facing initiative requires the utility to demonstrate the net benefits to customers through a program that is preapproved by the Department.  Under this submodel, the utility would file with the Department a demonstration of the costs and benefits of an advanced meter investment prior to implementation.  To the extent that the utility demonstrates that there are net benefits to customers, it would then make that investment and recover those costs through base rates.  The Department would then review the costs of the program to ensure that the actual costs were in line with the utility’s projected costs.
  

The Direct Load Control Regulatory Submodel would also require the utility to demonstrate the costs and benefits to customers of investments in direct load control in a pre-implementation filing with the Department.  Similarly, to the extent that the utility demonstrates that there are net benefits to customers, it would make the investment and recover those costs through base rates which the Department would review in a base rate case.  In the pre-implementation filing, the utility would be required to demonstrate the economics of the direct load control, on a customer-by-customers basis, and on a system-wide rollout.  A system-wide program would demonstrate the costs and benefits of the build out of a communications system across the distribution system that would provide for control of customer appliances.  The costs and revenues of the system would all be incorporated into rates for all customers.  The customer-by-customer, targeted program would demonstrate the costs and benefits of using alternative existing communications systems to provide the load control, and all costs and revenues of the program would be directly assigned to those participating customers whose load is being controlled.   

 The Advanced Meter Regulatory Submodel and the Direct Load Control Submodel require a utility to explicitly provide a net benefit analysis in the pre-implementation proceeding to demonstrate net benefits for customers.  The principles that should drive this analysis would include principles listed below.  However, these principles are universal to grid modernization.  
Cost Effectiveness Test Principles for All Grid Modernization Investments.

· The costs and benefits included in a cost-benefit analysis must be quantifiable and quantified in dollars.

· Benefits that accrue to society or that reflect objectives and goals not linked to the costs and rates paid by utility customers should not be included in the cost-benefit analysis for grid modernization.

· The cost-effectiveness test should reflect the inherent risks in such analyses including the risks associated with predictions of energy prices, new technology costs and benefits, customer acceptance rates, life and persistence of benefits, and changes in regulations.

· The cost-effectiveness test should use a full life-of-the-measure analysis for those technologies that have achieved such. 

· The cost-effectiveness test should include sensitivity analyses to show the range of potential impacts on rates and customer bills due to changes in key assumptions and variables.

· Any evaluation of grid modernization or smart grid investments should include an analysis of alternative means to achieve the stated objectives and estimated benefits, and any stranded costs associated with each alternative considered.

The best method that incorporates all of these principles is the cumulative net present value revenue requirement test. The Cumulative Net Present Value Revenue Requirement method (“Revenue Requirement Test”) compares the expected life-cycle revenue requirements resulting from the program being operational and completely in base rates versus the revenue requirements of alternative scenarios in which the program is not operational and is replaced with other programs as they are needed.  The difference between the stream of benefits and costs, when appropriately discounted and summed over time, is the net present worth of the resource.  See Western Massachusetts Electric Company, D.P.U 85-270, pp. 71-75 (1985).

	Benefits and Costs Included in Each Application
	
	
	
	

	Benefits
	Metering Model for an Advanced Meter Rollout
	Direct Load Control Model

	Avoided Capacity Costs
	Yes
	Yes

	Avoided Energy Costs
	Yes
	Yes

	Avoided Transmission & Distribution Costs
	Yes
	Yes

	Avoided Ancillary Service Costs
	Yes
	Yes

	Revenues from Wholesale DR Programs
	Yes
	Yes

	Short-Term Market Price Suppression Effects
	Yes
	Yes

	Avoided Environmental Compliance Costs
	Yes
	Yes

	Improved Reliability
	No
	No

	Avoided Environmental Externalities
	No
	No

	Other Benefits (e.g., market competitiveness, customer control, non-energy benefits)
	No


	No



	Costs
	 
	 

	Utility Expenses
	Yes
	Yes

	Utility Capital Costs
	Yes
	Yes

	Utility Performance Incentives
	No
	No

	Financial Incentive to Participant
	Yes
	Yes

	DR Measure Cost: Utility Contribution
	No
	No

	DR Measure Cost: Participant Contribution
	No
	No

	Participant Transaction Costs
	Assumed to be zero
	Assumed to be zero

	Participant Value of Lost Service
	Assumed to be zero
	Assumed to be zero

	Increased Energy Consumption
	No
	No

	Environmental Compliance Costs
	No
	No

	Environmental Externalities
	No
	No


Distribution Companies

Introduction

The cost-effectives framework that is used to analyze, value and allocate the costs and benefits of proposed investments will be a central component of any Grid Modernization investment proposal submitted by the Distribution Companies. However, while cost-effectiveness tests may be applicable for certain investments in order to demonstrate that the benefits exceed the costs, it is not appropriate to apply those tests uniformly across all investment types.  As such, these tests should be included in the context of a Distribution Company filing, as appropriate.  

The challenges with adopting a standard cost-effectiveness test to be applied uniformly are many: 

While costs are often easily quantifiable, benefits are not. The performance outcomes of proposed investment choices may include both quantifiable and qualitative benefits that are difficult to identify, and even more difficult to quantify. 

Investment choices are often complex and involve evaluation of multiple alternatives with different costs, different benefits and different features that are valued differently by different consumers. Consumers may value the same features and benefits differently.

Even a consistently applied cost-effectiveness methodology for a given investment may produce different results for different distribution companies, as each is coming from a different starting point.

Due to these complexities, the distribution companies recommend that GM investment proposals should include a business case describing the benefits from the investment (which may be in the form of quantitative savings or qualitative improvements), the beneficiaries from the investment, the allocation of costs, and how the benefits are to be realized by the beneficiaries of the investment. . It should be noted that wherever feasible, the beneficiary of a particular investment should pay the costs of that investment. In addition, the business case would review any alternative proposals that were considered and reasons for the selection of the preferred proposal.  

What is a Business Case?

A business case is a written document that captures the reasoning for initiating a project. A compelling business case adequately captures both the quantifiable and unquantifiable characteristics of a proposed project or investment.  Information that may be included in a business case includes a detailed description of the project including scope and schedule, the rationale and business drivers for the investment, the expected costs, the expected benefits, any assumptions underpinning the evaluation of expected benefits, options considered, and expected risks, including sensitivities. From this information, the justification for the project is derived. 

Review and Approval

In filing for pre-approval of grid modernization (“GM”) investments before the Department, the Distribution Companies will seek approval of the business case supporting the recommended investments, and by extension, the GM investments themselves. All costs, benefits, alternatives, opportunities, modeling assumptions, risks, sensitivities and cost-benefit analyses will be considered and tested in the context of DPU review. Once decided, Department approval of the business case for such investments would reflect a finding that the benefits from the investment and underlying assumptions support prudent investments, as determined at the time of the DPU review. Department approval of the Distribution Company proposal does not relieve the Distribution Company of its obligation to complete all work in a prudent and cost effective manner, or to carry out the scope of work according to the requirements of the proposal. However, the finding would represent a finding of prudence with regard to the underlying analysis supporting the investment. 

Responses to Specific Questions

1.  Which GM activities should be subject to a public benefit-cost analysis?

· When appropriate, GM activities should be subject to a public benefit-cost analysis. However, certain GM activities have benefits that are not easily quantifiable using cost-effectiveness tests. As an example, activities that improve safety, reliability and storm resiliency are difficult to quantify using such tests. The business case submitted by the Distribution Company in its GM proposal would demonstrate how the proposed GM investment may be cost effective when compared to other alternatives to accomplishing the same objective.

2.  When should benefit-cost analyses be applied to grid modernization activities?

· The benefit-cost analysis should be applied in the context of DPU review, prior to making an investment or initiating a plan.

3.  Which costs and benefits should be included in the public benefit-cost analyses?

· The GM activities to which cost-effectiveness tests can be applied and the choice of cost-effectiveness test applicable should be determined as part of the business case submitted by the distribution company in its GM filing. 

4.  Should hard-to-quantify costs and benefits be included in the public benefit-cost analyses—and if so, which ones, and how?

· The cost-effectiveness analysis should be limited to quantifiable costs and benefits associated with a given investment.  

· Other quantifiable and unquantifiable characteristics of a proposed project or investment should still be identified, analyzed and considered in the business case when determining whether the benefits exceed the costs.

· Qualitative costs and benefits will generally be determined by Department policy, including current expectations for safe and reliable service, Service Quality (SQ) standards, etc.

· Qualitative costs and benefits to be considered would include safety, reliability, and quality of service, as well as resilience, risk and other factors. 

· Qualitative costs and benefits may also include intangible benefits, such as advancement of innovation supporting state policy objectives.

Clean Energy Group

The Proposed Framework: A Business Case
The Department should conduct a benefit-cost analysis of utility grid modernization investments for which regulated entities seek preapproval.  That analysis should include assessment of all costs and benefits, including those that are difficult to quantify, as well as the assumptions that underlie those costs and benefits.  While benefits and costs should be broadly construed so as to fully capture the value of proposed investments, the benefits and costs to private parties deriving from private investments should not be considered in the benefit-cost analysis.

Under the framework proposed here, utilities seeking preapproval of grid modernization investments would be expected to present a “business case” supporting the investment that would include a description of each quantifiable cost and benefit, the associated net present value (NPV), and the key assumptions that went into each value, along with a sensitivity analysis.  Any costs and benefits of the proposed investment that the proponent believed should be considered but which could not be reasonably quantified would also be presented and explained.  

While we expect that the Department should approve grid modernization investments when the benefits of such investments exceed the costs, the Department should avoid imposing a prescriptive threshold requirement that quantified benefits achieve any set ratio relative to quantified costs.  Maintaining a flexible approach allows for a comprehensive assessment of the benefits, costs, risks, and uncertainties associated with a proposed investment that is sensitive to factors that are not easily quantified and to the full context of the proposed investment. 

The Business Case Framework Best Fits the Grid Modernization Context
A business case framework will allow the Department to consider grid modernization investments in a holistic manner, without having to arbitrarily create a distinction between grid facing and customer facing benefits and costs, and without excluding consideration of benefits or costs that are difficult to quantify.  This approach will also allow for the Department to consider all relevant information, including the benefits, costs, uncertainties, risks, and underlying assumptions associated with a proposed investment, and will better position the Department to factor risk and uncertainty into its evaluation of a particular proposal.

One example of a business case for making a grid modernization investment that the Department may want to consider as a model is the Smart Metering & Infrastructure Program Business Case developed by BC Hydro.
  As exemplified by BC Hydro’s business case document, the assessment we envision focuses on system related costs and benefits (though not necessarily exclusively so), is based on assumptions that are clearly labeled, and includes a sensitivity analysis that takes into account the upside and downside variability associated with the key drivers behind the benefits and costs.
  

The approach that we recommend is tailored to the unique aspects of grid modernization investments, including the high degree of expected interactions between utility investments and private investments, the complexity of quantifying some of the benefits that grid modernization investments might provide, and the uncertainties that might exist for some grid modernization investments.  Grid modernization investments are not the same as other investments for which benefit-cost analyses have been developed, and the benefit-cost framework adopted should reflect the unique aspects of grid modernization investments.
  The approach proposed here borrows from and builds on the industry’s experience with the application of the Total Resource Costs Test (“TRC”) in the energy efficiency context, but differs in several key ways to account for the distinctive features of grid modernization investments.  For instance, the proposal here allows for greater flexibility to consider benefits and costs that are difficult to quantify.  It is also designed  to allow a more nuanced consideration of the uncertainties surrounding benefits and costs.  Further, while the approach we propose would include benefits and costs not included under the TRC approach, it would also not include all of the costs and benefits typically considered under the TRC approach.  Specifically, the approach we propose would not include consideration of the benefits and costs to private parties deriving from private investments.

Summary of Important Principles

· A benefit-cost analysis of proposed investments is necessary to ensure that costs borne by ratepayers are appropriate relative to the expected benefits.  

· A public benefit-cost analysis process should be included within regulatory frameworks that include preapproval of grid modernization investments.  However, public proceedings may not be necessary or desirable in all circumstances and under all regulatory frameworks.  

· The benefit-cost analysis should complement the larger regulatory framework and be used to expedite grid modernization investments that bring substantial net benefits to society. 

· The benefit-cost analysis must consider difficult to quantify benefits and costs.  

· Many of the benefits associated with grid modernization investments, including reliability and resiliency benefits, are likely to be difficult to quantify.  These benefits must be considered to the extent a proponent can establish that they are real and have some likelihood of being realized.

· The Department should retain discretion to weight costs and benefits that have not been quantified in the evaluation process based on evidence presented.

· The DPU should adopt a flexible approach that allows for a comprehensive assessment of the benefits, costs, risks, and uncertainties associated with a proposed investment that would be sensitive to factors that are not easily quantified, rather than adopting a prescriptive set ratio by which benefits must exceed costs as a litmus test for cost-effectiveness,.

· The benefit-cost analysis should consider the costs and benefits of a grid modernization proposal that are incremental to the status quo.

· Customers or their service providers spending their own funds in response to utility grid modernization efforts are not incremental electric system costs.

· Uncertainties and risks associated with investments should be considered, but the existence of risk does not mean the absence of benefit.  

· Sunk costs and stranded costs should not be considered in the benefit-cost analysis.

· Avoidance of reasonably foreseeable regulatory compliance costs is a benefit.  

· The Department should retain the discretion to issue general guidelines or general orders that have the effect of approving certain categories of grid modernization investment if it finds that such guidelines or general orders are justified after an appropriate public process.

Summary of Important Features of the Business Case Framework

· Utilities seeking preapproval of grid modernization investments should present the Department with a business case with respect to its grid modernization plan, which estimates the net present value of incremental costs and benefits of the plan.  Difficult to quantify benefits or costs shall be described to the greatest extent possible, with weights being assigned to such benefits or costs so that their relative importance in the business case is transparent.

Benefits may include, but are not limited to, avoided costs of transmission, distribution, capacity, energy; increased reliability and safety; and avoided environmental and compliance costs.  

Costs may include, but are not limited to, additional capital costs, O&M, and administrative costs.

· A robust business case should start with a clear statement of the business objectives and a clear description of how the proposed grid modernization solution is expected to perform against any goals or benchmarks propounded by the Department.  In some cases a utility may submit alternative proposals for consideration that might offer different benefit levels or achieve different goals at different costs.  

· The life of the proposed measures should be used as the study period.  However, the proponent of an investment should have the flexibility to recommend a different study period if such a period is justified. 

· Proponents of grid modernization investments should be given flexibility to address risk in an appropriate manner given the nature of the investment proposed. 

· A proponent of a particular grid modernization investment should propose a discount rate for assessing that investment.  The Department should maintain discretion to select an appropriate discount rate on a case-by-case basis. 

Summary Matrix:

	Decision Points:
	Recommendation

	Should the DPU require explicit, public cost- effectiveness analyses?
	In most cases, yes.

	Which cost-effectiveness test(s) should be used?
	Business Case Analysis as described above.  This approach draws from more familiar approaches but is distinct from those approaches. 

	Should different tests by used for different activities?
	No, this test can be applied to both grid facing and customer facing investments. 

	Should the C-E results be reviewed/approved by DPU
prior to implementation?
	Yes.

	Should the C-E results be reviewed/approved by DPU

after implementation?
	Results should be reviewed to assess the likely effectiveness of future investments.  After implementation review may be part of the larger regulatory framework.



	What costs should be included?
	Primarily, costs are expected to be associated with utility investments (including capital costs, O&M, administrative costs, etc.), other costs may exist.  Private investments made by customers and others in response to utility investment should not be considered as costs in the analysis.

	What benefits should be included?
	Benefits should be construed broadly, but should focus primarily on the systems benefits associated with improving grid efficiencies.  Private benefits accruing to customers and others deriving from private investment should not be considered as benefits in the analysis.  

	What study period should be used?
	Useful life of the investments or other period shown to be justified.

	What discount rate should be used?
	TBD- rationale for the discount rate
should be supported.

	Should all costs and benefits be quantified?
	To the extent possible.  

	If not, how should qualitative impacts be accounted for?
	The Department should have discretion to weight qualitative impacts in accordance with evidence presented.  The significance of qualitative impacts should not be arbitrarily limited relative to quantified impacts.



	How should reliability be accounted for?
	Reliability impacts should be quantified to the extent possible and appropriately valued using such measures as the value of lost load. 

	How should risk be accounted for?
	Risk is accounted for in several ways.  The discount rate used will reflect risk.  Project risk will be accounted for by use of sensitivity analyses.  Mitigation of risks should also be viewed within the context of the PBR model.  

	What type of evaluation, measurement and
Verification will be required?
	See above

	What is the objective of the cost-benefit analysis?
	To determine if the benefits outweigh the costs.  

	How should overlap between activities be accounted for?
	See above


Appendix I

The follow matrixes illustrate how information could be presented. 

Quantified and Monetized Benefits and Key Assumptions
 

	Benefit Description
	NPV and Range (yet to be determined)
	Key Business Case Assumptions
	Sensitivity 

	Meter Sampling
	
	Avoided cost associated with meter sampling to test health of meters over the short term
	Each per cent change in meter failure rate results in $X millions in PV

	Remote-Re connect Automation: Avoided cost associated with manual connects/disconnects and associated vehicle expense 
	
	
	Each percentage point over 95% coverage adds $X millions in PV

	Distribution Asset Optimization: Smart Meter Program benefits from improved availability of assets and system performance data results in capital budget savings
	
	
	Each X per cent

change in the

distribution system

capital budget

impact related to

smart metering

results in a $X million

PV change.

	Outage Management Efficiencies: Improved time to restore outages, reduce visits to false outages, and more rapid identification and restoration
	
	
	Due to the high

variability of outages

from year to year,

this benefit is

based on an average,

over the term of

the business case.

	Continuous Optimization & Load Research: Smart meters will provide Load Research and load profile in a more timely & accurate form, avoiding capital & operational costs
	
	
	A X per cent change

in the number

of customers….



	Call Centre & Billing: Customer calls will drop related to estimated bills and meter reader access.  
	
	
	A change of X

calls results in a

change of $X M

in PV.

Every X per cent

change in billing

exceptions changes

the PV by $X M

	Voltage Optimization: Reduced amount of electricity that must be transmitted in order to ensure sufficient power quality to customer sites.  
	
	
	Each increase/

decrease of X per

cent in GWh/yr in

energy savings

results in $X M

increase/decrease

in PV.

For each  increase/decrease

in the number of

customer sites

included into the

VVO program,

the PV increases/

decreases by $x M.

	Theft Detection: The theft detection solution includes distribution system metering, business analytics, and an upgraded topology model to quickly and accurately identify where theft is occurring.
	
	Relevant to MA?
	An increase/

decrease of X per

cent in the amount

of theft reduction

achieved results

in an increase/

decrease of $X M

PV.



	Voluntary TVR—Capacity Savings:

Reducing peak period demand for electricity

can reduce the amount of capacity needs in the system, thus potentially deferring the need to build more generation,

transmission and distribution assets.
	
	The business case benefits assume new time-of-use rates would be voluntary.

Customer enrolment in

time-of-use rate programs

is expected to start slowly and build through to X per cent by X date. 

Benefits are net of costs to

design and implement the new rate structures.


	A change in the

participation

rate of X per cent

change results in

a $X M change

in PV.

The business case benefits translate to a X per cent shift from on-peak to off-peak usage by participating residential customers, on average.


Quantified but not Monetized Benefits and Assumptions
	Benefit Description
	Quantity and Range (yet to be determined)
	Key Business Case Assumptions
	Sensitivity 

	Carbon emissions Reductions toward GWSA goals from voluntary TVR
	
	
	

	Carbon emission Reductions toward GWSA goals from vehicle electrifications 
	
	
	


Qualitative Benefits and Key Assumptions
	Benefit Description
	Weight
	Key Business Case Assumptions

	Operational Efficiencies, Cost Savings and Other Benefits
	
	

	Safety, Privacy and Security
	
	

	Improved Customer Service and Convenience
	
	

	Environment
	
	

	Socio-economic
	
	

	Enabling Technologies
	
	

	Customer Choice 
	
	


Quantified Costs and Key Assumptions

	Cost Description
	NPV and Range
	Key Business Case Assumptions
	Sensitivity 

	Smart Metering System
	
	Life of meters
	

	Solution Integration (communicating platform)
	
	
	

	Conservation Tools & Consumer Education
	
	
	

	Grid Mod Infrastructure Upgrades
	
	
	

	Program Delivery Activates
	
	
	


Summary of Non-Quantifiable Key Risks and Mitigation Strategies

	Risk
	Description
	Mitigation Strategies 

	Meter Supply Chain
	
	

	Emerging Technology
	
	

	Resource Constraints
	
	

	Meter Deployment
	
	

	Cost Overruns
	
	

	Safety/Security/Customer Privacy
	
	

	Cluster Adoption
	
	


Appendix II

The following table summarizes some of the differences between energy efficiency investments and grid modernization investments that need to be accounted for in crafting an appropriate benefit-cost framework for grid modernization investments.

	Energy Efficiency (EE)
	Grid Modernization

	Participant Costs: EE involves a utility offering a pre-determined financial incentive to motivate customers to make their properties and equipment more energy efficient.  Here,  the utility is actually sharing in the cost of upgrades to an end user’s property.  Both the administrative and incentive portions of the utilities’ investments in EE are accounted for as part of annual operating funds. 
	Participant Costs: Grid Modernization involves the utility making capital investments in its own plant & equipment that may benefit the entire electric system while simultaneously facilitating private investments or affecting the benefits associated with private investments.  

	Quantifying Costs/Benefits:  EE attempts to quantify every cost and benefit.  While this is a process that has been used for over 20 years, debates about methodology continue.  
	Quantifying Costs/Benefits: Given the uncertainty surrounding the technologies that may be adopted, the rapid pace of technological change, the uncertainty regarding the entities that will be making grid modernization investments, and the substantial likelihood of private investment in the space—assigning a numeric value to each benefit and cost in the grid modernization context may prove even more difficult than in the EE context.  

	Risk Analysis:  EE is one of the least risky investments a utility can make (which is why the discount rate used in MA is so low).  Each EE program is assigned a pass/fail ratio of plus or minus one, which is the basis for moving forward with any program (exceptions for low income).   
	Risk Analysis:  Grid modernization investments may involve more risk or uncertainty than EE investments.  While many risks can be mitigated, risk assessment and management should be a prominent element of the analysis of grid modernization investment decisions.  


�   Massachusetts Electric Company and Nantucket Electric Company d/b/a National Grid have a capital tracker that allows the utility to recover costs associated with incremental capital investments on an annual basis.  


�  National Grid does not have the same incentive to minimize costs because it has a capital tracker.  No new trackers should be established because this removes an economic incentive to minimize costs. 


�   The Department would decide what would constitute “significant” in this context.


�   The Revenue Requirement here refers to the cost-benefit method called the Cumulative Net Present Value Revenue Requirement method.  This test compares the expected life-cycle revenue requirements resulting from the program being operational and completely in base rates versus the revenue requirements of alternative scenarios in which the program is not operational and is replaced with other programs as they are needed.  The difference between the stream of benefits and costs, when appropriately discounted and summed over time, is the net present worth of the resource.  See e.g. Western Massachusetts Electric Company, D.P.U 85-270, pp. 71-75 (1985).





�   Absent a full rollout, the utility should not make significant investments in additional communications systems to obtain additional customer usage data nor should a utility make other significant additional expenditures to obtain such data.  The utility should largely rely on the existing infrastructure, although an additional meter purchase may be necessary. 


�   This is different from a scenario where there is a full meter rollout in the Advanced Meter Submodel where the justification of the rollout may include energy or capacity benefits received from a TVR/TOU Program.  In that submodel, any energy benefits would be included in the cost-benefit analysis only to the extent that the benefits are returned to customers. 


�  Since GM plans that are capital-intensive could result in higher returns than an O&M-intensive plan, utilities may favor a capital-intensive plan over a more cost-effective O&M-intensive plan.  To address this potential bias, the DPU should explore at a future time alternative approaches that perhaps reward utilities with additional returns for implementing a least-cost, O&M-intensive GM plan. 


� Massachusetts Electric Company and Nantucket Electric Company d/b/a National Grid (“National Grid”) has a capital tracker that allows the utility to recover costs associated with incremental capital investments on an annual basis.  


� National Grid does not have the same incentive to minimize costs because it has a capital tracker.  No new trackers should be established because this removes an economic incentive to minimize costs.


� The Department should decide what is “significant” in this context.


�  Under the scenario where the system-wide metering rollout does not occur, the existing communications and billing system would be utilized.  The utility would not purchase new communications systems nor would the utility make significant other expenditures to facilitate this program. 


� In the case that a system-wide advanced meter investment is not approved, the utility would still be required to supply advanced meters to those customers who request them to facilitate time varying rates.  See discussion regarding time varying rates, above.


� These principles are additive to the regulatory requirements discussed above (prudence, used and useful, least-cost, cost allocation) as well as affordability of rates and bills. 


� BC HYDRO Smart Metering and Infrastructure Program Business Case Provides an excellent example.  http://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/projects/smart-metering/smi-program-business-case.pdf


� An example of a basic framework for how benefits and costs might be presented as part of a business case, based on BC Hydro’s business case document, is provided in Appendix I.


� A table describing some of the differences between energy efficiency investments and grid modernization benefits is included as Appendix II.


� See BC Hydro Appendix 4 case example (p 24)
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