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1.

Q.

INTRODUCTION AND QUALIFICATIONS

Please state your name, title, and employer.

Mr. Woolf: My name is Tim Woolf. | am the Vice President at Synapse Energy

Economics, located at 485 Massachusetts Avenue, Cambridge, MA 02139.

Ms. Whited: My name is Melissa Whited. | am a Principal Associate at Synapse Energy

Economics, located at 485 Massachusetts Avenue, Cambridge, MA 02139.
Please describe Synapse Energy Economics.

Synapse Energy Economics is a research and consulting firm specializing in electricity
and gas industry regulation, planning, and analysis. Our work covers a range of issues,
including economic and technical assessments of demand-side and supply-side energy
resources; energy efficiency policies and programs; integrated resource planning;
electricity market modeling and assessment; renewable resource technologies and
policies; and climate change strategies. Synapse works for a wide range of clients,
including state attorneys general, offices of consumer advocates, trade associations,
public utility commissions, environmental advocates, the U.S. Environmental Protection
Agency, U.S. Department of Energy, U.S. Department of Justice, the Federal Trade
Commission, and the National Association of Regulatory Utility Commissioners.
Synapse has over 25 professional staff with extensive experience in the electricity

industry.
Please summarize your professional and educational experience.

Mr. Woolf: Before joining Synapse Energy Economics, | was a commissioner at the

Massachusetts Department of Public Utilities (DPU) from 2007 through 2011. In that
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capacity, | was responsible for overseeing a substantial expansion of clean energy
policies, including significantly increased ratepayer-funded energy efficiency programs;
an update of the DPU energy efficiency guidelines; the implementation of decoupled
rates for electric and gas companies; the promulgation of net metering regulations; review
and approval of smart grid pilot programs; and review and approval of long-term
contracts for renewable power. | was also responsible for overseeing a variety of other

dockets before the Commission, including several electric and gas utility rate cases.

Prior to being a commissioner at the Massachusetts DPU, | was employed as the Vice
President at Synapse Energy Economics; a Manager at Tellus Institute; the Research
Director at the Association for the Conservation of Energy; a Staff Economist at the
Massachusetts Department of Public Utilities; and a Policy Analyst at the Massachusetts

Executive Office of Energy Resources.

I hold a Masters in Business Administration from Boston University, a Diploma in
Economics from the London School of Economics, a BS in Mechanical Engineering and

a BA in English from Tufts University. My resume is attached as Exhibit TW/MW-1.

Ms. Whited: | have seven years of experience in economic research and consulting. At
Synapse, | have worked extensively on issues related to utility regulatory models, rate
design, policies to address distributed energy resources (DER), and market power. | have
testified before the Massachusetts Department of Public Utilities, the Hawaii Public
Utilities Commission, the Public Service Commission of Utah, the Public Utility
Commission of Texas, the Virginia State Corporation Commission, and the Federal

Energy Regulatory Commission.

Direct Testimony of Tim Woolf and Melissa Whited Page 2
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I hold a Master of Arts in Agricultural and Applied Economics and a Master of Science
in Environment and Resources, both from the University of Wisconsin-Madison. Prior to
rejoining Synapse, | published an article in the Journal of Regional Analysis and Policy
regarding the economic impacts of water transfers, analyzed state water efficiency
policies while at the Wisconsin Public Service Commission, and conducted econometric
analyses of energy efficiency cost-effectiveness. My resume is attached as Exhibit

TW/MW-2.

On whose behalf are you testifying in this case?

We are testifying on behalf of the Division of Public Utilities and Carriers (the Division).
Have you previously testified before the Rhode Island Public Utilities Commission?

Mr. Woolf: Yes. | have testified before the Rhode Island Public Utilities Commission
(the Commission) on behalf of the Division in National Grid’s (the Company’s) Energy
Efficiency and System Reliability Plans. | was an active member of the Docket 4600
Working Group, and | assisted the Division with the Rhode Island Power Sector
Transformation report recently submitted to Governor Raimondo. | also recently testified
before the Commission on behalf of the Division in Docket 4783 on National Grid’s

proposed advanced metering (AMF) pilot.

Ms. Whited: Yes. | recently testified before the Commission on behalf of the Division in

Docket 4783 on National Grid’s proposed AMF pilot.
What is the purpose of your testimony?

The purpose of our testimony is to review and comment on several topics that are directly

related to rate case issues in this docket and are contained in the joint pre-filed direct

Direct Testimony of Tim Woolf and Melissa Whited Page 3
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testimony of National Grid’s Power Sector Transformation (PST) Panel (the Panel). We
address the Company’s proposed performance incentive mechanisms (PIMs), because
these are integrally related to the authorized ROE that will be set in this rate case. We
address the Company’s benefit-cost analyses (BCA), because these are used to determine
the PIM incentives that will affect the authorized ROE. We also address the Company’s
request for recovery of costs for the AMF study and for the distributed energy resources
(DER) enablement investments, because recovery of these costs will affect the revenue

requirements that are approved in this rate case.

Q. Is the Division sponsoring other witnesses that address issues related to your

testimony?
A Yes. The following Division witnesses address issues that are related to our testimony:

e Tim Woolf provides an overview of the Division’s case in this docket. It
introduces all of the Division’s witnesses, presents the Division’s overarching
vision for power sector transformation, and addresses the role of multi-year rate

plans in achieving that vision.
e Matt Kahal addresses cost of capital and return on equity (ROE) issues.

e Greg Booth addresses several elements of National Grid’s Power Sector
Transformation Plan that relate to this rate case, including advanced metering
functionality and the grid modernization elements.

e Roger Colton addresses low-income issues, including those related to the A60

low-income discount rate.
2. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
Q. Please summarize your conclusions.

A. Our conclusions are summarized as follows:

Direct Testimony of Tim Woolf and Melissa Whited Page 4
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The amount of change and evolution in today’s power sector requires a more
integrated, long-term approach to utility planning and ratemaking, relative to
historical practices. All National Grid’s planning initiatives (energy efficiency,
system reliability and procurement, conventional distribution projects, grid
modernization, power sector transformation) should be planned for, reviewed by

stakeholders, and treated by the Commission in a more holistic way.

Performance incentive mechanisms should play an integral role in the overall
ratemaking approach used to achieve power sector transformation goals. PIMs
can align utility financial incentives with regulatory priorities and offset some of
the existing incentives that emphasize capital investments and hinders utility

investment in DERs.

PIMs are directly related to a utility’s authorized ROE, because they both provide
shareholder revenues and incentivize utility management decisions. These two
topics must be addressed by the Commission together in a rate case, to promote
economic decision-making, achieve desired performance outcomes, and avoid

over-recovery (or under-recovery) of revenues by the Company.

The shareholder revenues provided by existing and proposed PIMs will be
significant enough to warrant the Commission establishing National Grid’s
authorized ROE at the lower end of the reasonable cost of equity range. Such a
shifting of revenue sources will mitigate the Company’s incentive to increase rate
base and focus management’s attention on achieving power sector transformation

goals.

National Grid’s proposed PIMs are a reasonable attempt to improve the
Company’s incentives, consistent with the PST Report. However, many of them

suffer from some critical design flaws. In particular:

o The baseline for the FCM and the Transmission PIMs are based on a
historical year, which does not properly account for the natural variations

in the relevant metric.

Direct Testimony of Tim Woolf and Melissa Whited Page 5



10
11
12
13

14
15
16
17
18

19
20
21

22

23

24
25
26
27

o The Company does not have a forecast for its transmission peaks, which

makes it difficult to determine reasonable targets.

o Several of the Company’s PIMs have metrics that are not directly related
to the desired outcome or are not needed because they address activities

that the Company should be doing anyway.

The Company’s “new grid modernization” (i.e.,“DER-enabling”) investments
should not be treated separately from conventional investments or PST-related

investments, either in terms of planning, regulatory oversight, or cost recovery.

AMF can play a critical, foundational role in transforming the R1 power sector,
and will be necessary to achieve the outcomes and goals articulated by the Docket
4600 Working Group and the Commission’s Guidance Document, particularly the
goal of implementing time-varying rates. National Grid’s BCA indicates that

AMF could be cost-effective under several likely scenarios.

National Grid’s proposal to study AMF is an important step toward implementing
AMF and achieving power sector transformation goals. However, the Division
concludes that this study should be done for less than the $2 million asked for by
the Company and should include examination of shared communications and

third-party ownership models.

National Grid’s BCAs have limited value for determining the magnitude of PIM
incentives because they do not include some important benefits and they use

outdated avoided costs.

Q. Please summarize your recommendations.

A. Our recommendations are summarized as follows:

The Commission should address National Grid’s proposed PIMs in this rate case
docket, to ensure that decisions regarding the Company’s authorized ROE fully
account for the shareholder revenues and the financial incentive implications of
the PIMs.

Direct Testimony of Tim Woolf and Melissa Whited Page 6
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e The Commission should adopt the set of PIMs proposed by the Division, as
described in detail in our testimony below. Table 1 provides a summary of the

Division’s proposed PIMs.

Table 1. Summary of the Division’s Proposed PIMs

Type PIM Description
System Transmission Peak Reduce transmission peaks relative to forecast
Efficiency | FCM Peak Reduce annual FCM peak relative to forecast
Demand Response — Res. Increase MW enrollment in cost-effective DR
Demand Response - C&I Increase MW enrollment in cost-effective DR
Distributed | Electric Heat Initiative Increase MW of cost-effective electric heat
Energy Electric Vehicle Initiative Reduce GHG emissions relative to baseline
ResOUrces | goping-the-Meter Storage Install MW of cost-effective storage
Utility-Scale Storage Install MW of cost-effective storage
Non-Wires Alternatives Procure cost-effective NWA from third-parties
Low Income: Participation Increase LI participation in DER initiatives
PST Low Income: Enrollment Increase customer enrollment in LI rate A60
Support Customer Information Provide key data to customers and third-parties
Peak Demand Forecasting Improve and expand current forecasting practices

e The Commission should establish National Grid’s authorized ROE at the lower
end of the cost of equity range to (a) account for the additional shareholder
revenues from our proposed PIMs, and (b) mitigate the existing financial

incentive to increase capital investments.

e The Commission should establish the regulatory procedures to be used to
implement PIMs and allow the Company to recover the PIM incentives. This
should include:

o An annual Performance Incentive Mechanism Plan that presents all of the
relevant metrics, targets, baselines, and incentives for the PIMs to be

applied in the following calendar year.

o An annual Performance Report that presents all of the historical data on
the relevant metrics, targets, baselines, and incentives for the PIMs that

were in place in the previous calendar year.

Direct Testimony of Tim Woolf and Melissa Whited Page 7
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o An incentive recovery process that adjusts rates once per year to reflect the

PIM incentives earned by the Company in the previous calendar year.

e The Commission should require the Company to file the first (i.e., 2019) PIM
Plan by November 31, 2018. This plan should update all elements of the
Company’s PIMs based on the Commission findings and directives in this docket.

e The Commission should approve National Grid’s request for funding of the AMF
Study. However, the Commission should approve only $1 million of the requested
funds.

e The Commission should require the Company to file grid modernization plans
that comprehensively and consistently evaluate all distribution system

opportunities over the long-term.

e The Commission should require the Company to treat “new grid modernization”

investments comparably with its conventional distribution system investments.
3. THE ROLE OF PERFORMANCE INCENTIVE MECHANISMS

Q. The Commission has bifurcated the rate case docket (Docket 4770) from the power
sector transformation docket (Docket 4780). Why is the Division sponsoring a

witness to address performance incentive mechanisms in this rate case docket?

A. As described in the direct testimony of Mr. Woolf, PIMs should play an integral role in

the overall ratemaking approach used to achieve power sector transformation goals. In
conjunction with multi-year rate plans, PIMs can help align a utility’s financial incentives

with regulatory policy goals.

Performance incentive mechanisms and the authorized ROE serve similar and
inter-related functions. They both provide revenues for the Company’s shareholders, for
the rate year and all the years until the next rate case. They also both provide utility

management with financial incentives that can have a large impact on utility

Direct Testimony of Tim Woolf and Melissa Whited Page 8
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performance, utility rates, and services to customers. Because of this inter-relationship, it
is critical for the Commission to consider the authorized ROE and the PIMs together.
Otherwise, the ultimate impacts of these two mechanisms treated separately could lead to
unintended consequences, uneconomic decision-making, undesirable performance
outcomes, and over-recovery (or under-recovery) of revenues by the Company. These

points are described in Section 4.2

For this reason, it is essential that the Commission consider PIMs in the context of
Docket 4770. When determining the authorized ROE in Docket 4770, the Commission
should recognize the significant amount of shareholder revenues that the Company could
earn from PIM incentives. As we demonstrate in Section 4.2, potential shareholders
revenues from existing and proposed PIMs could be 200 basis points or higher. This
amount of shareholder revenues is too large to be ignored by the Commission as it makes

important decisions regarding the Company’s authorized ROE.
What benefits do PIMs offer over traditional ratemaking practices?
PIMs offer many advantages relative to traditional cost-of-service ratemaking, including:*

e They help to make regulatory goals and incentives explicit.

e They allow regulators to offset or mitigate those current financial incentives that

are not well aligned with the public interest.

e They allow regulators to improve utility performance in specific areas where

historical performance has been unsatisfactory.

1 These are taken from Synapse Energy Economics, Utility Performance Incentive Mechanisms: A Handbook for Regulators,
Prepared for the Western Interstate Energy Board, March 2015, page 1.

Direct Testimony of Tim Woolf and Melissa Whited Page 9
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Where utilities are subject to economic and regulatory cost-cutting pressures, they
can encourage utilities to maintain, or even improve, customer service, customer

satisfaction, and other relevant performance areas.

They allow regulators to provide specific guidance on important state and

regulatory policy goals.

They allow regulators to give more attention to whether the desired outcomes are
achieved, and spend less time evaluating the specific costs and means to obtain

those outcomes.

They can help provide greater regulatory guidance to address new and emerging
issues, such as grid modernization, or to attain specific policy goals, such as

promoting clean energy resources.

They can help support new regulatory models that provide utilities with greater
incentives to achieve desired outcomes and that tie utilities’” profits more to

performance than to capital investments.

They can be applied incrementally, providing a flexible, relatively low-risk

regulatory option.

Please provide brief definitions of the terms that are used in reference to PIMs.

It is important to distinguish between several different components of performance

incentive mechanisms. In this testimony we will use the following terms:

Performance area; refers to the type of performance or desired outcome that the

PIM is trying to influence (e.g., FCM peak demand).

Metric; refers to the type of data that is used to track and monitor the performance
or desired outcome (e.g., actual FCM peak demand, relative to a baseline).

Baseline; refers to the counterfactual case of what would have occurred in the
absence of the PIM. (e.g., the forecasted 2019 FCM peak demand.)

Target; refers to a specific goal that the utility is directed to achieve (e.g., 29 MW
reduction in the FCM peak demand in 2019).

Direct Testimony of Tim Woolf and Melissa Whited Page 10



g B~ W N -

© 00 N O

10

11

12

13

14

15

16

17

18

19

20

21

22

e Deadband; a deadband is a region around the target within which the Company
would not earn a reward (e.g., 14.5 MW below the forecasted 2019 FCM peak
demand). The concept of a deadband is often used to account for uncertainty
regarding the target or to allow for some deviation from the target due to factors

outside of utility control.

e Incentive; refers to the amount of money that the utility can be rewarded for
performance relative to the target (e.g., five basis points for achieving the 2019
FCM peak demand reduction target). The financial incentive can be expressed in
terms of basis points on the utility’s return on equity, as we do in this testimony.?

Why are PIMs appropriate for National Grid, given that the Company has multiple
statutory and regulatory obligations to provide service to customers and maintain
the distribution grid; including the overall obligation to provide safe, reliable, clean,

and affordable electricity services?

First, PIMs encourage utilities to focus on specific outcomes or goals that warrant
additional attention from a policy perspective, even if those outcomes or goals are
consistent with historical core performance areas. Utility management must balance
multiple objectives, and may need regulatory guidance and incentives to help prioritize

outcomes or goals that are important to the Commission.

Second, utilities currently have a financial incentive to maximize profits by
expanding capital investments and increasing rate base.® This can lead to lead to undue
emphasis on capital investments, resulting in projects that are not least-cost for

customers. PIMs can be used to offset these financial incentives, and are thus a critical

2 Although the incentive may be expressed in terms of basis points, achievement of the incentive would be implemented
through the utility collecting the dollar equivalent, rather than by actually increasing the utility’s allowed ROE.

3 This incentive exists where the utility’s authorized ROE exceeds the cost of capital, as is often the case.

Direct Testimony of Tim Woolf and Melissa Whited Page 11
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transformation.

Third, PIMs can be used to encourage a utility to undertake a particular project
(such as a PST initiative) in a way that is most efficient, with reduced costs or increased

benefits or both, relative to what would occur in the absence of a PIM.

The Division addressed PIMs in the Power Sector Transformation Phase | Report.

Does the current proposal differ from that described in the PST Report?

Yes. Although the overall approach to PIMs remains consistent, the proposal has
naturally evolved since November 2017 based on information gained from the Company
through the discovery process and from the analysis described in this testimony and

manifest in Exhibit 4.

4. THE DIVISION’S PERFORMANCE INCENTIVE MECHANISM PROPOSAL

4.1. Summary of the Division PIM Proposal

Q.

A

Please provide a brief summary of the Division’s PIM proposal.

The Division’s proposal is summarized in Table 2, Table 3, Table 4, and Figure 1. Our
proposal builds off National Grid’s PIM proposal in many ways. The primary areas
where we deviate from the Company are in some of the baselines, some of the metrics,
some of the targets, and in the BCA used to determine PIM incentives. Additional details

for the Division’s proposal are provided in Sections 4.4, 4.5, and 4.6 below.

Direct Testimony of Tim Woolf and Melissa Whited Page 12



Table 2. The Division’s Proposed PIMs

Type PIM Description
System Transmission Peak Reduce monthly transmission peaks relative to forecast
Efficiency | FCM Peak Reduce annual FCM peak relative to forecast
Demand Response — Res. Increase MW enrollment in cost-effective DR
Demand Response - C&I Increase MW enrollment in cost-effective DR
Distributed Electric Heat Initiative Reduce GHG emissions relative to baseline
Energy Electric Vehicle Initiative Reduce GHG emissions relative to baseline
Resources | goning-the-Meter Storage Install MW of cost-effective storage
Utility-Scale Storage Install MW of cost-effective storage
Non-Wires Alternatives Procure cost-effective NWA from third-parties
Low Income: Participation Increase LI participation in DER initiatives
PST Low Income: Enrollment Increase customer enrollment in LI rate A60
Support Customer Information Provide key data to customers and third-parties

Peak Demand Forecasting

Improve and expand current forecasting practices

Table 3. Division’s Proposed PIM Targets

Type PIM 2019 2(_)19 2020 2(_)20 2021 2(_)21
(med) | (high) | (med) . (high) | (med) . (high)
Transmission Peak (Avg MW/mo) 21 31 23 35 26 39
2¥;§?ﬂcy FCM Peak 29 44 | 31 | 46 | 32 48
Subtotal
DR: Residential (MW) 1 2 2 3 3 4
DR: C&I (MW) 8 14 10 16 12 18
Electric Heat Initiative (GHG) 464 556 580 696 595 714
E;?:é?/“t‘*d Electric Vehicles (GHG) 557 1,114 | 757 & 1,511 | 1,026 2,051
Resources | BTM Storage (MW) 2 1 2 1 2
Utility-Scale Storage (MW) 6 3 6 3 6
Non-Wires Alternatives (MW) 6 3 6 3 6
Subtotal
LI: PST Participation
LI: Enrollment
:igport Customer Information
Peak Forecasting
Subtotal PST Support
Total

Direct Testimony of Tim Woolf and Melissa Whited
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Table 4. Division’s Proposed PIM Incentives (bps)

Tvpe PIM 2019 2019 2020 2020 2021 2021
yp (med) (high) (med) (high) (med) (high)
Transmission Peak 40 80 46 93 51 103
System FCM Peak 9 18 15 30 21 42
Efficiency
Subtotal 49 98 61 122 73 145
DR: Residential 1 1 1 1 1 2
DR: C&l 3 4 5 8 8 12
Electric Heat Initiative 3 5 4 5 4
Distributed | Ejectric Vehicles 3 4 3 6 4
Energy
Resources | BTM Storage 1 3 2 3 2
Utility-Scale Storage 3 7 6 12 9 17
Non-Wires Alternatives 2 4 3 6 4 8
Subtotal 16 27 24 41 32 55
LI: PST Participation 2 3 2 3 2 3
LI: Enrollment 2 3 2 3 2 3
PST Customer Information 1 0 0 0 0
Support
Peak Forecasting 1 0 0 0 0
Subtotal PST Support 6 10 4 6 4 6
Total 71 135 89 169 108 206
Figure 1. Division’s Proposed PIM Incentives in 2021 (bps)
250
= NWAS
200 —
N Utility-Scale Storage
o ]
N
= 150 I ® BTM Storage
% Elect. Vehicles
[a W
é 100 — Elect. Heat
m
—_— = DR: C&I
50 = DR: Res
FCM Peak
Med High = Trans Peak
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4.2. Implications for the Authorized Return on Equity

Q.

Why is it important to consider the Company’s authorized ROE in conjunction with

performance incentive mechanisms?

As described above, the Company’s authorized ROE and PIMs serve similar and inter-
related functions. They both provide revenues for the Company’s shareholders, for the
rate year and all the years until the next rate case. They also both provide utility
management with financial incentives that can have a large impact on utility
performance, utility rates, and services to customers. Because of this inter-relationship, it
is critical for the Commission to consider the authorized ROE and the PIMs together;
otherwise the ultimate impacts of these two mechanisms treated separately could lead to
unintended consequences, uneconomic decision-making; undesirable performance

outcomes, and over-recovery (or under-recovery) of revenues by the Company.

Please expand upon the implications of the financial incentive provided by the

authorized ROE and the PIMs.

As discussed the direct testimony of Mr. Woolf, utilities subject to traditional rate of
return regulation have a financial incentive to increase profits by increasing capital
expenditures and increasing their rate base. This incentive can lead to uneconomic
decision-making as a result of an overstated incentive to increase rate base, as well as too
much emphasis on capital costs at the expense of operations and maintenance impacts.
This preference to increase rate base can significantly dampen a utility’s incentive to
invest in DERs and other PST initiatives that can reduce capital costs. In order to fully

achieve the goals of power sector transformation, it will be necessary to mitigate this
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undue preference for increased capital costs. PIMs offer a logical mechanism for doing

SO.
Please describe how PIMs can mitigate a utility’s preference for capital costs.

PIMs provide a utility with an alternative source of shareholders revenues. This can
dampen a utility’s emphasis on capital costs by providing another way to increase profits;

ideally in a way that is more consistent with regulatory goals.

In addition, since PIMs provide an alternative source of shareholder revenues,
regulators can establish the authorized ROE at the lower end of the cost of equity range to
reflect those additional revenues that will increase profits. In our view, this is one of the
most effective ways to modify the regulatory model to provide a utility the incentives it

needs to achieve power sector transformation objectives.

Please elaborate on what you mean by establishing the authorized ROE at the lower

end of the range to reflect PIM revenues.

Mr. Kahal, addresses the appropriate way to determine an authorized ROE for National
Grid in this rate case. Here, we will touch upon some of the key issues that pertain to the

PIM revenues.

Setting the authorized ROE is not an exact science, and there are many techniques
that can be used to identify the best value. Each of these techniques has strengths and
limitations, and commissions are frequently presented with a range of reasonable
recommendations for the authorized ROE. Commissions will typically select a number

within this range, with the goal of balancing customer and shareholder interests.
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In this context, the Commission could select an authorized ROE that is at the
lower end of a reasonable range, in order to reflect the revenues that a utility is expected
to recover through its PIMs. This lower authorized ROE could also be justified because
the PIMs reduce the utility’s risk by providing regulatory guidance and some assurance

that the costs associated with PIM initiatives will be allowed into rates.

Are you recommending that the authorized ROE be lowered by the same number of

basis points that the Company is allowed to earn from the PIMs?

No. We are not necessarily recommending a one-for-one transfer of basis points from the
authorized ROE to the PIMs. As described above, there are some significant uncertainties
in the magnitudes of the PIM incentives proposed by the Company and by us. Further,
some of the PIMs incentives are for innovative initiatives that might not provide net
benefits to customers or utility incentives in the early years. We recommend that the
authorized ROE be set a level sufficiently below the expected PIM incentives, to ensure

that shareholders are not exposed to the risk of not recovering enough revenues.

Is there evidence from existing PIMs that suggests that reducing the Company’s

authorized ROE is warranted?

Yes. The Company has been subject to an energy efficiency PIM since 1990. In our view,
the energy efficiency PIM is very robust in terms of the estimates of the costs, benefits,
net benefits, and targets, all of which are vetted by stakeholders in multiple forums and
are documented with independent evaluation, measurement, and verification studies. The
energy efficiency programs and PIM have clearly resulted in significant net benefits to

customers over many years.
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The energy efficiency PIM has also increased the Company’s earned ROE. Table

5 presents the Company’s earned ROE for recent years for which data is available, and

breaks out the impact that the EE incentive has on earned ROE. As indicated, in the past

three years the EE incentive helped increase the Company’s earned ROE by 95 to 98

basis points. This is a significant impact on earned ROE, which demonstrates that the

revenue from PIM incentives can create room for the Commission to establish a lower

authorized ROE without harming utility shareholders. It also demonstrates the

importance of considering PIM incentives and authorized ROE together.

Table 5. National Grid Earned ROEs: Including and Excluding the EE Incentive

Year E._arned ROE _ E_arned ROE _ Basis Point Value_of
Excluding EE Incentive Including EE Incentive Earned EE Incentive
2013 6.98% 7.57% 59
2014 7.52% 8.50% 98
2015 8.28% 9.24% 96
2016 5.84% 6.79% 95
Q. What is the potential amount of basis points that the Company might earn from all

the PIMs proposed by the Division?

Table 6 provides a summary of the amount of basis points that the Company could earn

under the Division’s proposed PIMs. It also includes the basis points that the Company

could earn from the existing EE PIM, and all the PIMs combined.

Table 6. Potential Incentive Earnings from PIMs (basis points)

Performance Incentive Mechanism oLy 2(.)19 A 2920 e 2(.)21
(med) (high) (med) (high) | (med) (high)
Division’s Proposed PIMs 71 135 89 169 108 206
Existing Energy Efficiency PIM 105 105 90 90 86 86
Total PIMs 176 240 179 259 194 292
Direct Testimony of Tim Woolf and Melissa Whited Page 18




As indicated, the Company will have the opportunity to earn 176 to 194 basis from the
existing and proposed PIMs for achieving the medium targets. The incentives could be

considerably higher for achieving the high targets.
4.3. Principles and Methodology for Developing the Division’s Proposal

Q. In general, what principles should be used when designing PIMs?

A. Table 7 below presents a summary of the key principles that should be applied when
designing PIMs, including principles related to (a) identifying policy goals;
(b) establishing metrics; (c) establishing performance targets; and (d) establishing

rewards and penalties.*

4 These are taken from Synapse Energy Economics, Utility Performance Incentive Mechanisms: A Handbook for Regulators,
Prepared for the Western Interstate Energy Board, March 2015, page 4.
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1 Table 7. Key Principles for Developing Performance Incentive Mechanisms

Policy Goals « Articulate policy goals
¢ Recognize financial incentives in the existing regulatory system
« Design incentives to modify, supplement or balance existing incentives

e Address areas of utility performance that have not been satisfactory or are not
adequately addressed by other incentives

Performance Metrics * Tie metrics to policy goals
¢ Clearly define metrics
< Ensure metrics can be readily quantified using reasonably available data

« Adopt metrics that are reasonably objective and largely independent of factors
beyond utility control

< Ensure metrics can be easily interpreted and independently verified
Performance Targets < Tie targets to regulatory policy goals
« Balance costs and benefits
e Set realistic targets
e Incorporate stakeholder input
e Use deadbands to mitigate uncertainty and variability
e Use time intervals that allow for long-term, sustainable solutions
« Allow targets to evolve
Rewards and Penalties ¢ Consider the value of symmetrical versus asymmetrical incentives
e Ensure that any incentive formula is consistent with desired outcomes
e Ensure a reasonable magnitude for incentives
¢ Tie incentive formula to actions within the control of utilities

¢ Allow incentives to evolve

3 Q. Please describe the specific principles that you used in developing the PIMs for

4 National Grid.

5 A We generally agree with the principles that the Company used in designing its PIMs:®

6 e Establish incentives that will appropriately reward the Company for successful
7 delivery of activities, programs, investments, and outcomes that are foundational
8 to power sector transformation;
9 e Align, to the extent possible, with the proposed performance incentive
10 mechanisms in the Power Sector Transformation Phase One Report; and

5 PST Panel Direct Testimony, January 12, 2018, page 88.
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e Assign values to individual performance incentive mechanisms based on a
combination of (1) relevance to developing a foundation for transforming the
power sector in the near term, and (2) the associated benefits or savings to
customers due to the activity encouraged by the incentive.®

We also applied several additional, more specific principles in designing the Division’s

PIMs:

e Establish a portfolio of PIMs that is as simple and transparent as possible. This is
particularly important because some of the Company’s PIM proposals are

complex and opaque.

e Establish a portfolio of PIMs that has an appropriate balance between outcome-
based (e.g., system efficiency), program-based (e.g., distributed energy
resources), and action-based (e.g., data access). Each of these types of PIMs has
different strengths and challenges, so it is best to use a balanced mix of them.

e Establish at least one PIM for each of the DERs that are expected to play a
foundational role in power sector transformation over the long-term. This is

necessary to send a signal to the Company of the importance of each type of DER.

e Establish metrics and targets that are as concrete and as directly related to the
desired outcomes as possible. This is particularly important here because some of
the Company’s proposed PIM targets are not directly related to the desired

outcomes.
Q. Please describe how you determined the magnitude of the incentives for each of the

PIMs you propose.

A. Determining the magnitude of incentives is one of the more challenging aspects of
designing PIMs. Ideally, a PIM incentive should be designed to ensure that it will result

in net benefits to customers. This requires first estimating the benefits and the costs of the

6 PST Panel Direct Testimony, p. 88, lines 12-20.
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initiative or action that the PIM applies to, and then deciding upon the appropriate portion
of the net benefits to provide to the utility relative to the customers. This was essentially

the approach that National Grid used in designing its proposed incentives.

We used the same approach in designing our incentives. However, given that our
PIMs are structured somewhat differently from the Company’s, and given that we have
some concerns about National Grid’s BCA assumptions, we developed PIM incentives

independently from the Company’s. We took the following steps:

e Update or otherwise modify the avoided costs that National Grid used in its
BCAs. This includes using more recent information on forecast FCM prices,
energy prices, and transmission costs. It also includes adding in our own

assumption for avoided distribution capacity costs.

e Apply those new avoided costs to the PIM targets to estimate the quantitative
benefits expected from achieving each of the PIMs in terms of peak demand
reductions, peak energy savings, and greenhouse gas emissions. For each PIM, we
made assumptions regarding the extent to which the utility’s actions would reduce
FCM, transmission, and distribution system peaks (using assumed coincidence

factors).

e Estimate the likely costs of each of the PIM initiatives, to estimate the PIM’s
quantitative net benefits.

e Assume a percentage of net benefits to be shared between the Company and its

customers, to estimate a dollar value for the PIM incentive.

e Convert this dollar value of the PIM incentive into basis points for the Company.
For this purpose we used the Company’s information for the value of a basis

point.

e |dentify additional unquantified benefits associated with each of the PIMs. These

were assumed to be in the form of (a) improved reliability or resilience; (b) other
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fuel benefits; (c) market innovation or transformation benefits; or (d) low-income

benefits.

e Assign basis points for these unquantified benefits. The number of basis points for
each PIM was chosen based upon the type and number of unquantified benefits,
and the importance of each unquantified benefit in light of Docket 4600 goals and

state energy policies.

e Add the basis point incentives for the quantified benefits to those for the

unquantified benefits, to determine the total basis point incentive.
Additional details and assumptions underlying these steps are provided in Exhibit

TW/MW-3.

How did you incorporate the objective of ensuring consistent compensation for

benefits across various performance incentive mechanisms?

We achieved a significant degree of consistency. The methodology to determine the
magnitude of PIM incentives includes as a common input the benefits related to FCM
capacity, distribution, greenhouse gas emission reductions, transmission, and energy.
Those benefits populate our workbook consistently across individual performance

incentive mechanisms.

The methodology you describe for determining the magnitude of the PIM incentives

includes multiple assumptions and estimates. Please comment.

Given that the magnitude of the PIM incentives should be based as much as possible on
the net benefits, and given that the initiatives that the PIMs are applied to can be new or
innovative, there is naturally a need to make some assumptions and estimates to

determine those net benefits.
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Q. Please describe those assumptions and estimates that are mostly likely to affect the

results of your analyses.

A. The assumptions and estimates that are mostly likely to affect the results of our analyses

include the following:

e Avoided FCM, energy, and transmission costs. These will have a large impact on
the benefits of the PIM initiative. We have used recent values from an analysis
provided at our request by Daymark Energy Advisors which we reviewed and
believe is very reasonable. We are confident that these assumptions are robust for

our purposes.

e Avoided distribution costs. The Company chose to not include these benefits,
because of the challenges of estimating a value. We are concerned that this
decision ignores a potentially significant benefit from DERs. Therefore, we have
assumed the same avoided transmission costs that are used for evaluating energy
efficiency cost-effectiveness in Rhode Island. We recognize that this number is a
rough approximation, and that the value is likely higher for some distribution

circuits and lower for others.

e Cost of the PIM initiative. The cost of an initiative or technology will clearly have
a large impact on its net benefits. For the FCM Peak and Transmission Peak PIMs
we assumed that there will be no additional cost to the customers, because the
Company has not requested recovery of any such costs in this rate case. For some
of the PIM initiatives (e.g., residential demand response, behind-the-meter
storage), the costs are not known at this time. Our cost estimates are based on our
understanding of the general cost-effectiveness of the relevant technology or
initiative.

e PIM initiative or technology measure life. This assumption can have a very large
impact on the estimated benefits of a PIM initiative. Some of the actions taken in
the PIM initiatives might have measure lives of only one year (e.g., a demand

response program), while others could have measure lives of ten or twenty years
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(e.q., electric vehicles or electric heating). Our measure life assumptions are based
on our understanding of the technologies and practices that are likely to be used in

each PIM initiative.

e Coincidence of a PIM initiative or technology with the FCM, transmission, or
distribution system peak. These coincidence factors are likely to vary across
initiatives and technologies, and can have a very large impact on the estimated
benefits of a PIM initiative. Our coincidence estimates are based on our
understanding of the likely operating parameters of the relevant technology.

Given all these assumptions and estimates that can significantly affect the outcome
of your analysis, are you confident that your analysis can be used at this time to

determine the magnitude of PIMs for National Grid?

Yes. There is no question that additional time and analyses will result in more robust
assumptions than those that we have used here. Nonetheless, our assumptions and
estimates are reasonable for our purpose here, for two reasons. First, in designing our
PIMs we have used a shared savings approach as much as possible to determine the
magnitude of the PIM incentives. A shared savings approach will provide the Company
with a certain portion of the net benefits of achieving a PIM target. The net benefits will
be determined after the year in which the target was achieved, at which time the actual
costs of the actions taken by the Company will be known. This approach means that, for
PIMs with a shared savings approach, the Company will only be awarded PIM incentives
if there are actual net benefits to customers. It also means that the magnitude of the PIM

incentive will depend upon the magnitude of the net benefits.

Second, as discussed in Section 4.7, the PIMs that we are proposing here would
not take effect until January 2019, and would be preceded by a filing from the Company

that provides up-to-date information, assumptions, and estimates on all aspects of the
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PIMs, including the estimates of net benefits. The analyses that are presented in our
testimony are illustrative but are not the final analyses that should be used to set the PIM
incentives. Consequently, they are sufficiently robust for the Commission to take the next
step on the proposed PIMs and direct the Company to file more detailed PIM proposals at

a later date.
Do you propose to include any penalties in your PIMs?

No. There are several reasons why we prefer to not apply penalties for the PIMs we
propose here, primarily based on our findings from energy efficiency PIMs applied in
other states. First, the initiatives that we are asking the Company to undertake are
somewhat new. This means that there is some uncertainty about the costs, the benefits,
and the outcomes of the initiatives. In this context, assigning penalties to the PIMs will be

more likely to discourage the Company from pursuing an initiative than encourage it.

Second, if the Company is likely to be subjected to penalties for not achieving a
specific PIM target, then it will be less likely to propose aggressive, or even reasonable,

targets.

Third, applying penalties can be much more contentious than applying rewards.
Having to return revenues that the Company was otherwise planning to retain can be a
very undesirable outcome for utility management, and they might be more inclined to

challenge any such penalty.
Do you offer any other modifications to the Company’s proposal?

Yes, a minor but important modification. The Company proposes PIM targets for

minimum, target, and maximum levels. For any PIM in which there are shared savings,
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there is no need to cap targets (and associated incentives) at a maximum level. If the
Company can increase net benefits associated with a PIM initiative by exceeding the
maximum target, then it should be encouraged to do so. For this reason, we refer to the
highest target level as the “high” target, instead of the “maximum?” target. We also refer

to the middle target as the “medium” target, instead of the “target.”

4.4. Division’s Proposed System Efficiency PIMs

Q.

A

Please summarize your rationale for the system efficiency PIMs.

System efficiency PIMs can play an important role in the total portfolio of utility PI1Ms.
The system efficiency PIMs proposed here can be described as “outcome-based,” because
they focus on the desired outcome, rather than on the means to achieve that outcome.
This approach is fundamentally different than “program-based” PIMs, such as the DER

PIMs described below, which are implemented through specific initiatives or programs.

Outcome-based programs require relatively little regulatory oversight as they
allow the utility to determine the best way to achieve the desired outcome. The advantage
of this is that the utility has a lot of flexibility to be creative and innovative in achieving
the desired outcome. The disadvantage of this approach is that regulators have much less
opportunity to identify, monitor, and evaluate the actions taken by the utility to achieve

the outcome.

Program-based PIMs, on the other hand, require relatively more regulatory

oversight in order to ensure that the programs are cost-effective, properly funded, and
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executed efficiently.” The advantage of this approach is that regulators can have more
involvement, certainty, and confidence in the program and the related PIM. The
disadvantage of this approach is that it might constrain the utility’s creativity, and the

regulatory oversight might be overly cumbersome.

Because of these different strengths and limitations of the two types of PIMs, we
recommend a balanced approach that includes them both. This should offer the right
amount of regulatory oversight and guidance, while enabling the utility to be creative and

innovative.
Please describe the Division’s proposal for an FCM Peak Demand Reduction PIM.

Company activities to reduce FCM peak demand could significantly reduce generation
capacity costs and play a foundational role in achieving power sector transformation
objectives. Under current ratemaking practice, National Grid has little financial incentive
to reduce FCM peak demand, because FCM costs are entirely passed on to customers. An

FCM PIM can help create such an incentive while also creating net benefits to customers.

We propose that the metric for the FCM PIM be the reduction in demand (in
MW) for the single peak FCM hour for each year. The demand reduction would be
calculated as the difference between a forecasted baseline FCM peak and the actual FCM
peak for that year, rather than year-over-year reductions relative to 2018 peak, as
proposed by the Company. Both the baseline and the actual peaks would be calculated in

weather-normalized terms. The baseline should also include the impacts of DERs that

7 Consider, for example, the regulatory oversight of the energy efficiency programs in Rhode Island.

Direct Testimony of Tim Woolf and Melissa Whited Page 28



10

11

the Company would be expected to earn an incentive for, so that there is no double-

counting of savings.

For the weather-normalized baseline, we have used the Company’s forecast of
FCM peak demand for 2019, 2020, and 2021, including expected impacts from energy
efficiency, solar PV, storage, VVVO, and electric vehicles.® The peak demand forecast,

along with our proposed deadband and PIM targets are presented in Figure 2.

Figure 2. FCM Peak Demand: Historical, Forecast, Deadband, and Targets
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To account for uncertainty in the forecast and to ensure that the target is not
something that could be met too easily by the utility, we propose a deadband equal to 0.5

standard errors of the forecast for each year. ® We propose that the medium targets for the

8 The Company provided these values in response to DIV 8-5. To illustrate, the Company’s reconstituted forecast included load
growth from 2018 to 2019 of 22.7 MW. However, the Company expects there will be 46.3 MW of load reductions through
energy efficiency (35 MW), solar PV (7 MW), VVO (3 MW), and storage (1 MW). Because the Company proposes to earn
incentives for these activities through other PIMs, we reduced the baseline by 46.3 MW, for a net reduction of 23.6 MW (22.7
—46.3=-23.6).

9 The standard error is a measure of the accuracy of the model, based on the difference between the model’s estimated values
and the actual values. For example, assuming a normal distribution with 10 degrees of freedom, 1.0 standard error is
associated with an 83 percent level of confidence. This means that there is an 83 percent chance that a deviation from the
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FCM PIM be set at 1.0 standard error below the forecast. This value of the standard error
suggests that there is an 83 percent chance that the Company was responsible for the
outcome. We also propose that the high target be set to 1.5 standard errors, which
suggests that there is a 92 percent chance that the Company was responsible for the
outcome. These targets are presented in Table 8. Note that these targets are relative to the
baseline, including impacts from energy efficiency, solar PV, and other utility programs
for which the Company proposes to earn an incentive. This means that, for example, in
year 2019 the Company will need to reduce peak demand by 29 MW beyond the
deadband. In that year the deadband amount is approximately 14.5 MW, which means
that the Company will need to reduce FCM peak demand by 43.5 MW in order to reach

this target.

We propose that the incentives for the FCM PIM be equal to 50 percent of the
quantified net benefits of the FCM reductions achieved. We do not propose any
additional basis points for unquantified benefits associated with FCM peak reductions,
because we are not aware that there are any. These FCM incentives are presented in

Table 8.

forecast is likely to be due to something other than the explanatory variables in the model, such as weather or the economy. In
the context of defining PIM targets, a 1.0 standard error means that there is an 83 percent chance that the utility was
responsible for the outcome.
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Table 8. FCM Peak Demand Reduction PIM - Targets and Incentives

FCM Peak Demand Reduction (Zn?j(?) (Ii?;f?) (Zn?ezg) (Ii?:f?) (?r?gdl) (i?gﬁ)
Targets (annual peak FCM MW savings) 29 44 31 46 32 48
Incentive for Quantified Benefits (bps) 9 18 15 30 21 42
Incentive for Unquantified Benefits (bps) - - - - - -
Total Incentive (bps) 9 18 15 30 21 42

Please describe the Division’s proposal for a Transmission Peak Demand Reduction

PIM.

Company efforts to reduce transmission peak demands could significantly reduce
transmission costs and play a foundational role in achieving power sector transformation
objectives. Under current ratemaking practice, National Grid has little financial incentive
to reduce transmission peak demand, because these costs are entirely passed on to
customers. A PIM can help create such an incentive while also creating net benefits to

customers.

We propose that the metric for the Transmission PIM be the sum of monthly peak
demands for each year, excluding the highest peak month. We exclude the highest month
to avoid double-counting, as this month is when the FCM peak demand occurs, and the
peak demand reductions in that month will be counted towards the FCM PIM. The 11-
month transmission peak demand reduction would be calculated as the difference
between a baseline of transmission peaks and the actual transmission peaks. Both the

baseline and the actual peaks would be calculated in weather-normalized terms.

We propose that the baseline for the Transmission PIM be the 11-month sum of
forecasted weather-normalized peak demand for the year in question rather than year-

over-year reductions, as proposed by the Company. The Company’s historical
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transmission peak demand, along with our forecast, proposed deadband, and PIM targets

are presented in Figure 3.

Figure 3. Transmission Peak Demands: Historical, Our Forecast, Deadband, and Targets
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The Company does not have a weather-normalized transmission peak demand
forecast.'? In addition, the Company has not weather-normalized its historical
transmission peak data.!* Without having weather-normalized historical data or a forecast
of future transmission peak demand, it is not possible to set a reasonable target or
determine with any certainty whether transmission peak reductions are the result of utility

action or some other factor.

In order to develop more reasonable targets for this PIM, we developed a weather-

normalized forecast for transmission peaks by regressing 11 years of transmission peak

10 Response to (Docket 4770) Division 25-12.
11 Response to (Docket 4770) Division 25-14
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data®? on various weather variables. We tested for multicollinearity and goodness of fit,
and selected the model containing the explanatory variables of cooling degree days

(CDD), heating degree days (HDD), and year. The model had an adjusted R? of 0.67.

The regression coefficients from this model were then used to create a weather-
normalized historical baseline and to forecast a 2019 — 2021 baseline. Once the baseline
was constructed, it became apparent that the Company’s targets were inadequate, as they
lay above the forecast, implying that the Company would be rewarded for doing nothing

at all.

To create reasonably aggressive targets, a deadband was created by subtracting
0.5 standard errors associated with each prediction for years 2019 — 2021 from that year’s
weather-normalized baseline. Achieved reductions that lie within the deadband are too

small to say with certainty whether utility action had an effect on the reduction.

Similar to the FCM PIM targets, the Division proposes to establish targets for the
transmission peak demand PIM at 0.5 standard errors, 1.0 standard error, and 1.5 standard
errors for the minimum, medium, and maximum targets, respectively. For clarity, these
targets are presented in Table 9 in terms of the sum of 11 months of reductions, and as

average monthly MW reductions.

The Company should be compensated only for peak reductions that fall below the
deadband, which means that, for example, in year 2019 the Company will need to reduce

peak demand by 228 MW beyond the baseline (equivalent to 21 MW on a monthly

2 Monthly data were collapsed into an annual sum of monthly transmission peaks, excluding the maximum month.
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basis). In that year the deadband amount is 114 MW (equivalent to 10 MW on a monthly

basis).

We propose that the incentives for the Transmission PIM be equal to 50 percent
of the quantified net benefits of the transmission peak reductions achieved. We do not
propose any additional basis points for unquantified benefits associated with FCM peak
reductions, because we are not aware that there are any. These Transmission PIM

incentives are presented in Table 9.

Table 9. Transmission Peak Demand Reduction PIM Summary

2019 2019 2020 2020 2021 2021

Transmission Peak Demand Reduction (med) (high) (med) (high) (med) (high)

Targets (sum of 11 monthly peaks (MW)) 228 342 255 383 284 425

Targets (average monthly reduction (MW)) 21 31 23 35 26 39
Incentive for Quantified Benefits (bps) 40 80 46 93 51 103
Incentive for Unquantified Benefits (bps) - - - - - -

Total Incentive (bps) 40 80 46 93 51 103

4.5. Division’s Proposed Distributed Energy Resource PIMs

Q.

A.

Please summarize your rationale for the proposed DER PIMs.

There is a wide variety of DERs available today for customers or the Company to take
advantage of. The various types of DERs have different levels of commercial
development, economic viability, and customer acceptance. Each type of DER is
expected to play an important role in power sector transformation over the long-term.
Accordingly, we believe it is appropriate to establish at least one PIM at this time for

each type of DER.
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For some types of DERs, such as C&I demand response and electric heat, the
associated initiative and potential benefits are fairly well established and will likely offer
significant net benefits between now and the next rate case. For other types of DERSs,
such as behind-the-meter storage, the associated initiative and potential benefits are not
yet well established and thus may have a relatively small impact prior to the next rate
case. We recommend establishing at least one PIM for each type of DER, even if the PIM
might have a small impact in the short-term, because that sends an important signal to the

Company that it should be investigating opportunities for all types of DERSs.
Please describe the Division’s proposal for a Residential Demand Response PIM.

Residential demand response is expected to play an important role in reducing peak
demands and helping to achieve power sector transformation objectives. The Company’s
residential demand response program “Connected Solutions” is in an early phase and
does not appear to be cost-effective, based on the data provided by the Company.?
However, National Grid is developing a more robust program for the 2019 Energy
Efficiency Plan. The opportunities for demand response program will expand
considerably if and when the Company installs AMF. Therefore, we propose a
Residential DR PIM where the incentive is based on shared savings, to encourage the
Company to develop a more cost-effective program, and to implement it as efficiently as

possible.

We propose that the metric for the Residential DR PIM be equal to the amount of

peak demand (in MW) that customers have signed up to reduce through participation in

13 Response to (Docket 4770) Division 1-39
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the Residential DR program. ldeally, the metric would be the actual amount of capacity
that was reduced by customers as a result of the program. However, this amount might
depend upon the wholesale market prices during peak periods, which are beyond the
control of the Company.'* Instead, we propose that the targets be based on enrolled
capacity, but that the Company also provide an annual report regarding the number of

events called and the estimated demand reductions achieved each year.

The targets we propose for this PIM are presented in Table 10. These are
based on our expectation of the capacity that the Company might enroll through the
Residential DR program. The baseline for this PIM is simply zero, because there would

be no residential DR without the program.

The incentives we propose for this PIM are presented in Table 10. As indicated in
the table, we expect the quantified net benefits to be relatively small due to the relatively
small size of the program and our cost assumptions. Once these net benefits are shared
equally between the Company and the customers, the amount of the Company’s incentive
is less than one basis point. We add one basis point incentive targets achieved in each
year to reflect the unquantified benefits expected to result from residential demand
response programs. These unquantified benefits include improved reliability and the
development of markets and products related to residential demand response and home
energy management in general. For example, sophisticated thermostats enrolled in the
Connected Solutions program can be expected to provide energy savings as well as

capacity benefits.

14 1t is possible that demand response events would not be called at all during mild summers.
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Table 10. Residential Demand Response: Targets and Incentives

Demand Response — Residential 2019 2019 2020 2020 2021 2021
P (med)  (high) | (med) (high) | (med) (high)
Targets (incremental MW savings) 1 2 2 3 3 4

Incentive for Quantified Benefits (bps) - 1
Incentive for Unquantified Benefits (bps) 1 1 1 1 1 1
Total Incentive (bps) 2

Please describe the Division’s proposal for a C&I Demand Response PIM.

Commercial and Industrial (C&I) demand response is expected to play an important role
in reducing peak demands and helping to achieve power sector transformation objectives.
The Company’s C&I demand response program has been very cost-effective to date.’®

We propose a C&I DR PIM where the incentive is based on shared savings to encourage

the Company to expand its C&I DR program cost-effectively.

We propose that the metric for the C&I DR PIM be equal to the amount of peak
demand (in MW) that customers have signed-up to reduce through participation in the
C&I DR program. Ideally, the metric would be the actual MW reductions provided by
customers as a result of the program. However, this amount might depend upon the
wholesale market prices during peak periods, which are beyond the control of the

Company.

The targets we propose for this PIM are presented in Table 11. These are based on
a moderate scaling up of the existing C&I DR program. The baseline for this PIM is
simply zero, because there would be no DR contracts with customers without the DR

program.

15 Based on our analysis of response to (Docket 4770) Division 3-14.
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The incentives we propose for this PIMs are presented in Table 11. This program
IS expected to result in a modest amount of net benefits, which lead to incentives based
on quantified net benefits of 2 to 3 basis points, increasing to 7 to 11 basis points in later
years. Further, given that there are additional unquantified benefits (such as reliability
and resiliency and market transformation, particularly with respect to new “smart”
devices that help customers manage their demand and energy consumption), we propose
that the Company be eligible to earn an additional basis point in incentives for achieving
its targets. Thus, the range of total basis points is 3 to 4 bps in 2019 increasing to 8 to 12

basis points in 2021.

Table 11. Commercial and Industrial Demand Response: Targets and Incentives

Demand Response — C&l 2019 2019 2020 2020 2021 2021
(med)  (high) | (med) (high) | (med) (high)
Targets (incremental MW savings) 8 14 10 16 12 18
Incentive for Quantified Benefits (bps) 2 3 4 7 7 11
Incentive for Unquantified Benefits (bps) 1 1 1 1 1
Total Incentive (bps) 3 4 8 12
Q. Please describe the Division’s proposal for an Electric Heat PIM.

Electric heat is a key component of strategic electrification, which advances the goals of

increasing energy efficiency and reducing greenhouse gases and other pollutants while

lowering costs to customers and society. National Grid estimates that its Electric Heat

initiative will be cost-effective, with a benefit-cost ratio of 1.4.1°

We have developed targets based on the avoided CO2 emission estimates

contained in the Company’s benefit-cost analysis for the Electric Heat Initiative.l” These

16 Response to (Docket 4770) Division 1-1-3, Attachment DIV 1-1-3.

17 Ibid.
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avoided COz2 estimates are higher than those initially proposed by the Company for this

PIM.

In addition to proposing higher targets for this PIM, we propose some

modifications to the incentives. Most importantly, we propose a shared savings approach

based on 50/50 sharing of net savings. We also add an additional 1 to 2 basis points to

reflect unquantified benefits of reliability, market transformation, and low income

benefits. The targets and incentives we propose for the Electric Heat PIM are presented in

Table 12.

Table 12. Electric Heat Initiative: Targets and Incentives

Electric Heat 2019 2919 2020 2920 2021 2(_)21
(med)  (high) | (med) (high) | (med) (high)

Targets (incremental Avoided CO2) 464 556 580 696 595 714

Incentive for Quantified Benefits (bps) 2 3 3 3 3 3

Incentive for Unquantified Benefits (bps) 1 2 1 2

Total Incentive (bps) 3 5 4 5 4 5

Please describe the Division’s proposal for an Electric Vehicle PIM.

Electric vehicles are another key component of strategic electrification. In addition to
playing a key role in decarbonization, electric vehicles can save customers money and
potentially provide grid services. For these reasons, we support a PIM for electric

vehicles.

The Company’s has baseline and targets for an electric vehicles PIM are generally
reasonable. However, we prefer a metric that is more closely tied to the underlying policy
goal of reducing greenhouse gases, rather than simply rewarding higher adoption levels

of any type of electric vehicle. Such a metric will provide incentives for the Company to
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prioritize encouraging adoption of vehicles that reduce the most greenhouse gases.

Therefore, we propose to convert the Company’s baseline and targets into tons of

greenhouse gases using the following methodology:

The Company’s proposed baseline was derived using the forecast growth rate for
EV sales in New England from the US Energy Information Administration’s
Annual Energy Outlook 2017. This growth rate would be applied to actual sales in
Rhode Island, as reported by the R.L. Polk Vehicles in Operation data source.
This data source reports both battery electric vehicles (BEVs) and plug-in hybrid

electric vehicles (PHEVS).

To convert this baseline into greenhouse gas emissions avoided, we used the
Company’s assumptions contained in the PST Initiative Benefit Cost Analysis
workbook (provided in response to DIV 1-1-3). The Company assumed that its
EV initiative would result in an adoption rate of 30% battery electric vehicles and
70% plug-in hybrid electric vehicles. The weighted average quantity of
greenhouse gases avoided annually per vehicle was estimated to be 3.5 tons.
Multiplying 3.5 tons by the baseline number of EVs provides a baseline in

greenhouse gas avoided emissions.

The Company’s targets were set to reflect a 20%, 40%, and 80% improvement
over the baseline. We have applied the same improvements to greenhouse gas

emissions to develop our proposed targets.

The Company’s proposed reporting of performance (using the total number of new

registrations in Company service territory during the calendar year based on data from

the R.L. Polk Vehicles in Operation data source) would generally remain the same,
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except the number of each type of vehicle would then be multiplied by its respective
assumed emissions avoidance factor. In addition, the Company would be required to
report any adoption of fleet vehicles and provide assumed emissions avoidance for those

vehicles.

In recognition that electric vehicle adoption is a goal with particularly high importance at
this point in time, we have added an additional two basis points for achieving the medium
targets and three basis points for achieving the high targets. These additional basis points
are warranted given the substantial benefits provided by EVs, and the fact that EVs
require a critical mass before the market can be transformed. The targets and incentives

we proposed for this PIM are provided in Table 13.

Table 13. Electric Vehicle Initiative: Targets and Incentives

Electric Vehicles 2019 2(_)19 2020 2(_)20 2021 2(_)21
(med)  (high) | (med) (high) | (med) (high)
Targets (incremental Avoided COy) 557 1,114 757 1,511 1,026 2,051
Incentive for Quantified Benefits (bps) 1 1 1 3 2 4
Incentive for Unquantified Benefits (bps) 2 3 2 3 2 3
Total Incentive (bps) 3 4 3 6 4 7

Q. Please describe the Division’s proposal for a Behind-the-Meter Storage PIM.

A. Behind-the-meter electricity storage systems represent a flexible resource that can

provide important benefits to customers and the grid, including reducing peak demand
costs; reducing peak energy costs; increasing reliability and resilience; supporting
distributed generation, especially distributed solar; providing ancillary services; and

enabling the integration of high penetrations of renewable energy.
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We support the Company’s proposal to implement a PIM for incremental MW of
installed behind-the-meter storage. However, we propose that the incentives be awarded
on a shared-savings basis to encourage the utility to promote cost-effective behind-the-
meter storage, and to protect consumers if cost-effective options are not available during

this time period.

The targets and incentives we propose for this PIM are provided in Table 14. The
targets are slightly lower than those proposed by the Company, because our targets
require that the resource be cost-effective. Behind-the-meter storage is only economic if
customers have time-varying rates, which first require AMF. We therefore assume that
the only behind-the-meter storage that will be developed over the next three years will be

by commercial and industrial customers.

While the quantified benefits are expected to be small in this time period, we
include some incentive for the unquantified benefits expected from (a) technology and

market development, and (b) improved reliability and resilience.

Table 14. Behind-the-Meter Storage Initiative: Targets and Incentives

2019 2019 2020 2020 2021 2021

Behind-the-Meter Storage (med)  (high) | (med) (high) | (med) (high)

Targets (incremental MW) 1 2 1 2 1 2
Incentive for Quantified Benefits (bps) - 1 1 1 1 2
Incentive for Unquantified Benefits (bps) 1 2 1 2 1 2
Total Incentive (bps) 3 2 3 2 4

Please describe the Division’s proposal for a Utility-Scale Storage PIM.

Utility-scale electricity storage systems represent a flexible resource that can provide

important benefits to customers and the grid, including reducing peak demand costs;
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reducing peak energy costs; increasing reliability and resilience; supporting distributed
generation, especially distributed solar; providing ancillary services; and enabling the

integration of high penetrations of renewable energy.

We support the Company’s proposal to implement a PIM for incremental MW of
installed utility-scale storage. However, National Grid’s BCA indicates that utility-scale
storage owned by the Company may not be cost-effective over the next three years.'8
Therefore, we recommend expanding this PIM to include any form of utility-scale
storage, which could be owned by the Company or purchased from third-party providers.
In addition, we propose that the incentives be awarded on a shared-savings basis to
encourage the utility to promote cost-effective utility-scale storage, to protect consumers

if cost-effective options are not available during this time period.

The targets and incentives we propose for this PIM are provided in Table 15.The
targets are the same as those proposed by the Company. In addition to the incentives for
quantified net benefits, we include some incentive for the unquantified benefits expected

from (a) technology and market development, and (b) improved reliability and resilience.

18 Ibid.
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Table 15. Utility-Scale Storage: Targets and Incentives

2019 2019 2020 2020 2021 2021

£ G SO (med)  (high) | (med) (high) | (med) (high)

Targets (incremental MW) 3 6 3 6 3 6
Incentive for Quantified Benefits (bps) 2 5 5 10 8 15
Incentive for Unquantified Benefits (bps) 1 2 1 2 1 2
Total Incentive (bps) 3 7 6 12 9 17

Please describe the Division’s proposal for a Non-Wires Alternative PIM.

Non-wires alternatives (NWA\) include a set of DERs that are applied to a specific
location on the grid to address a particular distribution system constraint. NWAs can help
reduce distribution, transmission, and generation capacity costs, as well as help promote
the deployment of new DER technologies. National Grid has implemented a pilot NWA
project as part of the System Reliability and Procurement process since 2012, in the
towns of Tiverton and Little Compton. In 2018 the Commission approved a PIM for the
Tiverton-Little Compton NWA, which requires the Company to issue at least one RFP
for vendors to provide bids for NWA projects. The Company will be allowed to keep a

portion of the net benefits of any projects that are implemented as part of that effort.*°

We propose to continue the existing NWA PIM for the next three years.
Competitive bidding among third-party vendors creates an opportunity to identify cost-
effective alternatives to distribution system needs that might not be identified by National
Grid. We propose to continue the shared-savings approach used in the 2018 SRP to
encourage the Company to seek the most cost-effective options, and to protect consumers

if cost-effective options are not available during this time period.

19 Cite 2018 SRP.
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The targets and incentives we propose for this PIM are provided in Table 16. The
targets are based on our assessment of the potential NWA savings that might be available
in the next three years. In addition to the incentives for quantified benefits, we include
some incentive for the unquantified benefits expected from technology and market

development.

Table 16. Non-Wires Alternatives: Targets and Incentives

2019 2019 2020 2020 2021 2021

Non-Wires Alternatives (med)  (high) | (med) (high) | (med) (high)

Targets (incremental MW) 3 6 3 6 3 6
Incentive for Quantified Benefits (bps) 1 2 2 3 3 5
Incentive for Unquantified Benefits (bps) 1 2 1 2 1 2
Total Incentive (bps) 2 4 3 5 4 7

4.6. Division’s Proposed Power Sector Transformation Support PIMs

Q.

Please summarize your rationale for the Power Sector Transformation Support

PIMs.

We propose two PIMs to help protect low-income customers. The first is to
encourage National Grid to increase low-income customer participation in all of the PST
initiatives. The second is to encourage National Grid to increase the percent of low-
income customers that are enrolled in the A60 low-income discount rate. These PIMs are
important to enable low-income customers to enjoy the direct benefits of PST initiatives,

and to protect them from potential rate increases.

We also propose two PIMs to encourage the Company to provide customer
information and improve its distribution demand forecasting practices. These PIMs can

be described as “action-based,” because they are focused on specific actions that the
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Company can take to achieve desired outcomes. This type of PIM is different from
outcome-based or program-based PIMs in that there may not be direct monetary benefit
or net benefit associated with the action. Instead, the action is presumed to lead to other
actions or outcomes that will provide net benefits to customers. Action-based PIMs are
appropriate to encourage a utility to take steps that are foundational to power sector
transformation objectives, but that the utility is unlikely to take without the PIM. Often

this type of PIM is only necessary for a short time, to help facilitate a transition.
Please describe the Division’s proposal for a Low-Income PST Participation PIM.

Customers who participate in one of the Company’s DER programs will experience
direct benefits in terms of bill reductions. It is especially important to enroll low-income
customers in such programs, to make their electricity bills more affordable. When a low-
income customer’s bill is more affordable they are more likely to pay their bills, which
will reduce the bill arrearages that all customers pay for. Reduced low-income
consumption and bills can also help reduce the amount of money that is used to pay for

the low-income discount rate, which is also paid for by all customers.

We propose that the metric for the LI Participation PIM be the percent of low-
income customers enrolled in any one of the Company’s DER programs, including
demand response, electric heat, electric vehicles, and electric storage. We exclude the
Company’s energy efficiency program from this PIM, because the Company already has

a long history of promoting low-income energy efficiency programs.

The baseline for this PIM should be the percent of low-income customers relative

to total residential customers.
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The targets for this PIM should be based on DER program participation rates

relative to the baseline percentage of low-income customers. We propose a medium

target equal to a program participation rate that is five percent higher than the baseline

percentage of low-income customers. Thus, if the baseline percentage is 15 percent, the

medium target should be 20 percent participation of low-income customers in the

relevant DER programs. For this calculation of program participation rate, low-income

participation in all of the relevant DER programs can be combined. We propose the high

target for this PIM equal to a program participation rate that is ten percent higher than the

baseline percentage of low-income customers.

The low-income participation PIM does not have any benefits that can be readily

quantified. Therefore, we propose an incentive based upon the unquantified benefits of

improving low-income customer affordability and reducing utility arrearages. The targets

and incentives we propose for this PIM are provided in Table 17.

Table 17. Low-Income PST Participation PIM: Targets and Incentives

Low Income PST Participation AU AU A2Y AL2Y A A
P (med)  (high) | (med) (high) | (med) (high)
Targets (percentage point increase) 5 10 5 10 5 10
Incentive for Quantified Benefits (bps) - - - - - -
Incentive for Unquantified Benefits (bps) 3 3 3
Total Incentive (bps) 3

Please describe the Division’s proposal for a Low-Income Discount PIM.

The low-income discount is an important mechanism for not only reducing the energy

burden of this important customer group, but also for enabling more low-income

customers to pay their bills thereby reducing the Company’s arrearages. Mr. Colton
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addresses the Division’s proposal for modifications to the Company’s low-income

discount.

We propose establishing a PIM to encourage National Grid to increase the

number of low-income customers that are on the low-income, A60 discount. The metric

for this PIM would the percentage of total low-income customers that are on the A60

discount. The baseline would be the average of the low-income discount participation

percentage for the previous five years.?

The low-income discount PIM does not have any benefits that can be readily

quantified. Therefore, we propose an incentive based upon the unquantified benefits of

improving low-income customer affordability and reducing utility arrearages. The targets

and incentives we propose for this PIM are provided in Table 18.

Table 18. Low-Income Discount PIM: Targets and Incentives

Low Income Discount 2019 2019 2020 2020 2021 2021
(med)  (high) | (med) (high) | (med) (high)

Targets (percentage point increase) 4 8 4 8 4 8
Incentive for Quantified Benefits (bps) - - - - - -
Incentive for Unquantified Benefits (bps)
Total Incentive (bps)

Q. Please describe the Division’s proposal for a Data Access PIM.

A. In order to fully enable increasing amounts or DERs and increasing levels of third-party

activities, it will be necessary to provide customers and third-parties with access to key

system data. This includes data on customer electricity consumption patterns and data

regarding the operation and the constraints on the distribution system.

20 For example, the baseline for 2021 would be the average participation percentage for 2016-2020.
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We propose establishing a PIM to encourage National Grid to develop customer
and third-party data access plans. The target would be to submit to the Commission the
first annual Customer and Third-Party Data Access plan by July 2019. This plan should
be developed in coordination with the Division and other stakeholders, and should

comply with the relevant data access recommendations in the RI PST Report.?*

The Data Access PIM does not have any benefits that can be readily quantified.
Therefore, we propose an incentive based upon the unquantified benefits of providing
important foundational support for power sector transformation. The incentives we

propose for this PIM are provided in Table 19.

Table 19. Data Access: Targets and Incentives

Data Access 2019 2019 2020 2020 2021 2021
(med)  (high) | (med) (high) | (med) (high)
Target Plan - - -
Incentive for Quantified Benefits (bps) - - - - - -
Incentive for Unquantified Benefits (bps) 1 - - - - -
Total Incentive (bps) 1 - - - - -
Q. Please describe the Division’s proposal for a Peak Demand Forecasting PIM.
A. As the roles of DERSs, third-parties, and active customers expand over time, it will be

increasingly important for National Grid to improve its practices for forecasting

distribution peak demand. The Company’s forecasts will need to incorporate better

information regarding where, and what kind, of DERs are being installed and are

expected to be installed on its system. In the absence of detailed estimates regarding

reduced (or increased) demand from DERs, the Company will over-build (or under-build)

2L The RI PST Report, pp. 49-53.
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its distribution system, resulting in excess costs, insufficient reliability, or both.
Information on the geographical location of new DERs will be necessary in order to fully

forecast distribution constraints and optimize its distribution investments.

We propose establishing a PIM to encourage National Grid to improve and
expand upon its current forecasting practices. The target would be to submit to the
Commission by July 2019 a Peak Demand Forecasting Report. This report should be
developed in coordination with the Division and other stakeholders, and should comply

with the relevant forecasting recommendations in the Rl PST Report.?2

The Peak Demand Forecasting PIM does not have any benefits that can be readily
quantified. Therefore, we propose an incentive based upon the unquantified benefits of
providing important foundational support for power sector transformation. The targets

and incentives we propose for this PIM are provided in Table 20.

Table 20. Peak Demand Forecasting: Targets and Incentives

2019 2019 2020 2020 2021 2021

Peak Demand Forecasting (med)  (high) | (med) (high) | (med) (high)

Target Report
Incentive for Quantified Benefits (bps) - - - - - -
Incentive for Unquantified Benefits (bps) 1 - - - - -

Total Incentive (bps) 1 - - - - -

22 The RI PST Report, pp. 48-49.
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4.7. Process for Reviewing PIMs and Recovering Incentives

Q.

Please describe how the Commission should review the PIMs approved in this

docket.

We recommend that the Commission direct National Grid to submit annual Performance
Incentive Mechanism Plans, to provide all the information needed to establish the PIMs
that will commence in the following calendar year. The submission and review of the
annual PIM Plans should be coordinated and contemporaneous with the annual Energy
Efficiency and System Reliability and Procurement Plans. Both plans should be
submitted by October 31 each year, and subsequently reviewed by the Commission to be

implemented in the following year.

For the first PIM Plan, the Commission should direct National Grid to submit it
by November 31, 2018, in order to allow time for preparation after the order in this
docket is issued. That first PIM Plan should include updated PIM proposals based upon
all the Commission’s ultimate findings in this docket. It should include updated metrics,
targets, baselines, and incentives using the methodologies and assumptions directed by
the Commission. The incentives would be based on updated benefit-cost analyses, using
the most recently available New England Avoided Energy Supply Cost study, and related

findings by the Commission.

The Commission should open a docket to review and make findings on the first
PIM Plan. Given the importance of the first PIM Plan, we recommend that the
Commission allow for full stakeholder input to its review, including adjudicative
hearings. The Commission should allow several months for review of this first PIM Plan,

which means that the PIMs might not be approved by the Commission until March of
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2019. The Company should nonetheless begin working to achieve the PIM targets in
January of 2019, based on the direction provided by the Commission in the order in this

docket.

Please describe how the Company should report information related to the PIMs to

the Commission.

We recommend that National Grid file with the Commission an annual Performance
Report, which would include all relevant information on the metrics, targets, and
incentives earned for the period covering the previous calendar year. This report should
be filed in the third quarter of the year following the relevant performance year, in order
to allow time to collect and verify the relevant information. The submission and review
of the annual Performance Reports should be coordinated and contemporaneous with the

annual Energy Efficiency and System Reliability and Procurement Plans.

The annual Performance Report should include information on every PIM that
applies to National Grid, including the Service Quality PIMs, the Energy Efficiency
PIMs, all the PIMs created in this rate case (Docket 4770), and any remaining SRP PIMs.
The reports would include information on the metrics for the most recent five years, to
the extent that the data is available, to provide an indication of performance trends over
time. The reports would also include information on the deviations between targets and

actual values.

National Grid should also file with the Commission streamlined versions of the
annual Performance Report on a quarterly basis, similar to how the Company currently

submits quarterly reports for its energy efficiency activities. The quarterly reports are
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useful for monitoring whether the Company is roughly on track to meet its targets, and to

determine whether any mid-year corrections might be necessary.

Please describe when and how the Company’s rates would be adjusted to provide

the Company with the PIM incentives.

Once an annual Performance Report has been approved by the Commission, the
Company’s rates should be adjusted to account for amount of incentives earned by the
Company. The PIM incentive rate adjustments should occur once per year and should
occur at the same time as the decoupling and energy efficiency rate adjustments, in order
to streamline the regulatory process and minimize the number of times within the year

that rates are adjusted.

4.8 The Mechanics of the Earnings Sharing Mechanism

Q.

A

Please describe the earnings sharing mechanism that is currently in place.

Currently, the Company’s earnings are subject to an earnings sharing mechanism, under
which the Company must file annual reports calculating the Company’s return on equity
for the prior calendar year. This mechanism was established in Docket 4323. An
earnings report is filed for both the electric and gas businesses separately and calculates
the earned return on common equity (ROE) including and excluding any incentives
earned under the energy efficiency program. If the Company’s earned ROE is greater
than the allowed ROE, the Company shares the over-earnings with ratepayers 50/50 until
excess earnings reach 100 basis points over the allowed ROE. Any excess earnings in
excess of 100 basis points over the allowed ROE is shared 75/25 in favor of ratepayers.

Whether or not the energy efficiency incentive would be taken into account was not
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specified. However, since the current mechanism was put in place, the Company has not
exceeded its allowed ROE, as measured by any of the filed reports in that Docket. For
that reason, the question of the applicability of the energy efficiency was never

addressed.
What is the Division proposing in this case?

In this case, the Division recommends that an earnings sharing mechanism remain in
place, measured against the allowed ROE established by the Commission in this Docket.
However, the Division recommends some important changes to the mechanism applying

to electric side of the business that will work in conjunction with the PIMs.
Please explain how the earnings sharing mechanism would work.

Similar to today’s mechanism, the Company would be required to file annual earnings
reports for both electric and gas. The gas earnings report should contain the same
information and operate the same as it is operating today, with the same sharing of excess
earnings as designated in Docket 4323. However, for the electric earnings report, the
reports should calculate the earnings with and without any PIMs awards from the prior
calendar year in order to show the Commission the effect of the PIMs on the Company’s
performance. The operation of the electric earnings sharing mechanism would also be
different. Specifically, to the extent the Company has earned over its allowed ROE, the
Company would be able to retain 100% of all earnings up to 100 basis points over the
allowed ROE. Once the excess earnings exceed 100 basis points, however, the amount of
excess earnings above 100 basis points would be shared 75/25 in favor of ratepayers. All
PIMs earned on the electric side of the business should be counted in the calculation of

the overearnings, including the energy efficiency incentive and any new PIMs approved
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by the Commission. The earnings sharing mechanism will assure that the new PIMs
programs, in conjunction with the existing energy efficiency incentive, will not result in
excessive earnings. At the same time, since there is a sharing of any excess over 100

basis points, ratepayers are protected.

Why are you recommending that 100%o of the earnings be retained by the Company

up to 100 basis points?

This is an important change from the current mechanism in light of the incentives the
Division is proposing in this case. It is consistent with the recommendation to set the
allowed ROE at the lower end of the cost of equity range. By achieving the PIMs targets,
the Company has the opportunity to grow its earnings from the lower end of the range
upward. However, by setting a sharing point after 100 basis points that triggers a 75/25
sharing with ratepayers, it provides an important and significant incentive to the

Company, while at the same time protecting ratepayers from excessive earnings.

5. NATIONAL GRID’S PERFORMANCE INCENTIVE MECHANISM

5.1. National Grid’s Proposal

Q.

A

Why has the Company proposed PIMs?

National Grid notes that it has developed PIMs to advance Rhode Island’s energy policy
goals, provide new benefits to customers, and reward utility performance in delivering
key programs.?® The Company claims that the current regulatory framework “is not

sufficient to drive innovative utility performance,” and that new compensation

23 PST Panel Direct Testimony, p. 81, lines 15-19.
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mechanisms are needed to align utilities” “financial interests with broader policy goals

and customer outcomes that expand beyond core performance obligations.”?*
What type of PIMs has the Company proposed?

National Grid has proposed four types of PIMs: capital efficiency, system efficiency,

DER, and network support service PIMs.
What are the Company’s proposed PIMs based on?

National Grid states that it considered the PIM recommendations in the Power Sector
Transformation Report. The Company views the PIMs proposed in this docket as a “first
step in a broader evolution of the regulatory framework,” suggesting that the proposed
PIMs could be modified or expanded over time.? National Grid also followed several

principles in designing its PIMSs, as described in Section 4.3
Does National Grid already have PIMs in place today?

Yes. Since 1990 the Company has had a shareholder incentive mechanism for its energy
efficiency programs. The energy efficiency PIM was developed through negotiations
with the Company in the DSM Collaborative, and it has been modified several times in
the past. National Grid also has a set of PIMs related to its service quality plans. The
Company is also allowed to earn shareholder incentives for long-term renewable
contracts, distributed generation contracts, and the Renewable Energy Growth program,

as determined by legislation.

24 PST Panel Direct Testimony, p. 83, lines 9-14.
2 PST Panel Direct Testimony, p. 84, lines 1-9.
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Q. Does National Grid’s proposal for new PIMs include any penalties for

underperformance?

A No. All of the PIMs proposed by the Company include only rewards for performance

related to the relevant targets. National Grid notes that the reward-only PIMs are
appropriate because they are related to new customer benefits, and they “reflect new

areas of accountability for the Company that expand beyond its core obligations.”?®

Q. Please summarize the capital efficiency PIMs proposed by National Grid.

A The Company has proposed two capital efficiency PIMs:

e The Complex Capital Projects Capital Cost Incentive. The Company is proposing
to compare actual final capital costs to a baseline estimate of capital costs that
were used to review and approve the project. Any savings relative to the baseline
would be shared equally between customers and shareholders, and any costs

above the baseline would be borne by the Company’s shareholders.

e The Construction Costs per Mile Productivity Incentive. The Company has not
fully developed this metric. National Grid plans to develop a metric based on the
construction cost per mile for distribution projects. The Company notes that it will
propose a baseline and targets for this PIM in its FY 2020 Electric ISR Plan
filing.?’

Q. Please summarize the System Efficiency PIMs proposed by National Grid.

A. National Grid’s proposed System Efficiency PIMs are summarized in Table 21.28

% PST Panel Direct Testimony, January 12, 2018, page 85, lines 4-9.
27 PST Panel Direct Testimony, January 12, 2018, page 86, lines 10-14.
28 PST Panel Direct Testimony, January 12, 2018, Redlined Tariff Sheet 15 (Bates 18)
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Table 21. Company’s Proposed System Efficiency PIMs

2019 Med 2019 Max
PIM Description Incentive Incentive
(bps) (bps)
E(e:rl:w/laigak Reduce annual FCM peak hour demand (weather- 12 18
. normalized). Baseline is 2018 FCM peak.
Reduction
Transmission Reduce monthly transmission peak demands.
Peak Demand Baseline is sum of 11-months of 2018 1.75 25
Reduction transmission peaks.
Off-Peak Pilot program to encourage customers to charge
Charging Rebate | EVs during off-peak hours. Baseline is the 25 3.0
Pilot assumed participation rates.
Total 16.25 235

Q. Please provide additional details on the FCM Peak Demand Reduction PIM

proposed by National Grid.

A. The purpose of the FCM Peak Demand Reduction PIM is to encourage the Company to

reduce the annual forward capacity market (FCM) peak demand to reduce Narragansett
Electric’s share of annual FCM costs. The metric for this PIM will be the weather-
normalized FCM peak demand. The baseline for this PIM is the actual weather-
normalized FCM peak demand of the previous year, beginning with 2018. The

Company’s proposed MW targets are presented in Table 22.2°

Table 22. The Company’s Proposed FCM PIM Targets

ECM PIM 'I'Za?réZt 2020 Target 2021 Target

(med) (med) (med)
Metric: Weather-normalized annual FCM peak capacity 29 26 26
reduction (MW) relative to previous year.

2 PST Panel Direct Testimony, January 12, 2018, Redlined Tariff Sheet 15 (Bates 18)
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These annual FCM targets include the savings that the Company expects to achieve
through energy efficiency, distributed generation, volt-var optimization (VVO), and
storage.®® Consequently, the MW savings targets for the FCM PIM only represent

additional savings of 5 to 6 MW each year.

Please provide additional details on the Transmission Peak Demand Reduction PIM

proposed by National Grid.

The purpose of the Transmission Peak Demand Reduction PIM is to encourage the
Company to reduce monthly transmission peaks to reduce Narragansett Electric’s share
of monthly transmission costs. The metric for this PIM is the sum of monthly weather-
normalized transmission peak demand. It is unclear whether the Company intends for
these values represent the sum of 11 months of transmission peaks or 12 months of
transmission peaks. In response to DIV 3-9 (e), the Company states that “to avoid double
counting, the Company did not attribute any capacity savings from the month where the
annual peak occurs to the Monthly Peak Demand Reduction metric.” However, in
response to DIV 8-14 (d), the Company states that its proposal for the Monthly
Transmission Peak Demand metric is the “annual sum of 12 months peak demands,
inclusive of the maximum month. These targets are intended to capture additional
incremental effort by the Company to reduce peak demand outside of the annual peak

month.”

The Company proposes that the baseline for this PIM will be the sum of the actual

weather-normalized transmission peak demands in the previous year. This means that the

30 Attachment DIV 25-5.
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Company’s proposed MW savings targets in 2019 are relative to the transmission peak

values in 2018, while the savings achieved in 2020 are relative to the transmission peak

values in 2019. The Company’s proposed MW targets and basis point incentives for this

PIM for 2019 are presented in Table 23.3!

Table 23. The Company’s Proposed Transmission PIM Targets

2019

Transmission Peak Demand Reduction PIM Target 02D [Erggel AL TErggel
(med) (med) (med)

Metric: sum of monthly of transmission peak capacity 29 26 26
savings (MW), year-over-year

Q. Please summarize the DER PIMs proposed by National Grid.

A National Grid’s proposed DER PIMs are summarized in Table 24.%2

31 PST Panel Direct Testimony, January 12, 2018, Redlined Tariff Sheet 15 (Bates 18)

32 PST Panel Direct Testimony, January 12, 2018, Redlined Tariff Sheet 16-17 (Bates 19-20)
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Q.

A

Table 24. The Company’s Proposed DER PIMs

Med Max
DER PIM Description Incentive | Incentive
(bps) (bps)
DG Friendly The number of substations that have ground fault
Substations detection (3V0) installed and that are capable of readily 6 10
installing DG where significant amounts of DG have
been proposed
Demand Measured by the number of residential customers
Response: participating in the Company’s Connected Solutions 3 5
Residential program.
Demand Measured by the contracted MWs in the Company’s C&I 3 5
Response: C&I demand response programs.
Electric Heat Measured reductions in carbon in short tons per year. 1 2
Electric Vehicles | EV ownership, measured by EVs registered after
commencement of program, in excess of projections 5 35
based on Annual Energy Outlook 2017 forecast EV sales '
growth for New England.
Behind the Meter | Measured by the annual MW growth in energy storage
Storage installed at customer locations behind a meter used to 1 2
register electric load.
Company-Owned | Measured by the installed MW of Company-owned in
Storage energy storage, inclusive of the ESS Program above, used
. Lo oo 1 2
to support peak load reduction and verified using interval
metering.
Total 17 295

Please summarize the network support services PIMs proposed by National Grid.

National Grid’s proposed network support services PIMs are summarized in Table 25.%

33 PST Panel Direct Testimony, January 12, 2018, Redlined Tariff Sheet 17-18 (Bates 20-21)
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Q.

A.

Table 25. The Company’s Proposed Network Services PIMs

Med Max
Network Support L . .
PIM Description Incentive | Incentive
(bps) (bps)
AMF Customer Measured based on achievement of stated milestones
Engagement and with documentation evidencing achievement provided by 1to2 1to2
Deployment the Company. Basis points vary by year.
Project in service; delivery of expected results of VVO
. deployment measured by a 1 percent reduction in energy
VVO Pilot :
Delivery co'nsumptlon and pegk d'emand from that e>_<pected from 2 2
primary VVO optimization that would not include AMF
technology of 3 percent
The actual average time to provide executable
Interconnection Service Agreements, measured from the
. date on which the Company receives the interconnection
Interconnection . .
. application to the date the ISAs are provided to customers
Support: Time to P - . . : 4 6
ISA or exeCL_Jtlon, durmg a cglendar year, agqlr]st tptal time
allowed in the required time frames identified in the
Company’s Standards for Interconnecting Distributed
Generation tariff, stated as a percentage.
The actual average time to complete system
. modifications, measured from the date ISAs are executed
Interconnection : e
. to the date on which system modifications are completed,
Support: Average . . . .
during a calendar year, against total time allowed in the 4 6
Days to System ired time f identified in th |
Modification required time frames identified in the Company’s _
Standards for Interconnecting Distributed Generation
tariff, stated as a percentage.
The difference, measured as a percentage, between the
Interconnection sum of the costs estimated by the Company for
Support: Estimate | interconnecting DG, during a calendar year, and the sum 4 6
versus Actual of the actual costs paid by those customers for the
Costs interconnection of DG where interconnection was
completed in the same calendar year.
Total | s 15t016 | 21to 22

Please summarize the total incentives that National Grid could potentially earn in

2019 from all its proposed PIMs.

These are summarized in Table 26.
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Table 26. Incentives that National Grid Could Potentially Earn (bps)

Type of PIM 2019 2019 2020 2020 2021 2021

(med) (max) (med) (max) (med) (med)
System Efficiency 16.25 23.25 16.25 23.25 16.25 23.25
Distributed Energy Resources 17.0 29.5 17.0 29.5 17.0 29.5
Network Support Services 16.0 22.0 15.0 21.0 15.0 21.0
Total 49.25 74.75 48.25 73.75 48.25 73.75

5.2. Critique of National Grid’s Proposal

Q.

Please describe your concerns with National Grid” proposed Capital Efficiency

PIMs.

Our primary concern with these PIM is that they are not necessary. As described in the
direct testimony of Mr. Woolf, the Division recommends that the Commission establish a
multi-year rate plan. Under this proposal the Company would automatically have a
financial incentive to reduce capital costs and improve productivity between rate cases. In
fact, this is one of the primary reasons for establishing an MRP. In the event that this case
does not yield an MRP, we offer alternative approaches for encouraging efficient use of
capital costs and improved productivity, as described in the direct testimony of Mr.

Woollf.

We are also concerned that these PIMs could place too much risk on the
customers. The Company would determine the initial capital costs used to set the targets,

and therefore has an incentive to overstate cost projections.
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Q. Please describe your concerns with National Grid’s proposed FCM Peak Demand

Reduction PIM.

A. We have concerns regarding the baseline, targets, and incentives associated with National
Grid’s proposed FCM PIM. First, National Grid proposes to reduce peak demand on a
year-over-year basis. These targets were developed in relation to a baseline forecast of
peak demand, but converting them to year-over-year targets divorces them from the
baseline, rendering it meaningless.® The use of a sound baseline in setting and measuring
targets is critical, as it captures the effects of many other drivers of peak demand
reductions. If these other factors are not accounted for in setting and measuring PIM
targets, then the Company might be rewarded for peak demand reductions that are not a
result of its actions (or not rewarded despite utility actions that successfully reduce FCM

peak demand.)

Second, the Company did not propose targets that provide a sufficient degree of
certainty that they will be achieved due to Company effort, rather than other factors.
When a forecast is used as a baseline for a PIM, it is often appropriate to establish a
“deadband” around the forecast. A deadband is a region around the target within which
the Company would not earn a reward (or incur penalties). The concept of a deadband is
often used to account for uncertainty regarding the target or to allow for some deviation

from the target due to factors outside of utility control. * Setting PIM targets outside of a

34 A consequence of this would be that the same total rewards could be earned over the three year period for varying levels of
cumulative peak demand reductions. Suppose, for example, that the Company increased peak demand in the first year
artificially, followed by achieving “high” reductions the following two years, which would be easier to achieve. Because the
PIM has no penalty for under-performance in year 1, the same rewards could be earned through this method, even though the
cumulative reductions would be lower than if the Company had achieved the medium target each year.

3 Synapse Energy Economics, Utility Performance Incentive Mechanisms: A Handbook for Regulators.
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deadband helps to ensure that the utility is not provided incentives for outcomes that it is

not responsible for.

The Company’s FCM peak forecast, along with our proposed deadband and PIM
targets are presented in Figure 2, in Section 4.4. The figure indicates that the Company’s
proposed FCM PIM targets for 2019 and 2020 fall within our estimate of a reasonable
deadband, suggesting that the Company could be rewarded for FCM peak reductions that
would have occurred in the absence of the PIM or the utility actions. In sum, the
Company’s proposal would result in PIM targets that have a reasonable likelihood of

being achieved without any additional effort by the Company.

Please describe your concerns with National Grid’s proposed Transmission Peak

Demand Reduction PIM.

We have concerns regarding the baseline, the targets, and the incentives associated with
National Grid’s proposed Transmission PIM. As described above, we do not agree with
using the year-over-year reductions in demand as the metric for the transmission peak
reduction targets. Performance should be measured relative to a forecast baseline. The
use of a sound baseline in setting and measuring targets is critical, as it captures the
effects of many other drivers of transmission peak demand reductions. If these other
factors are not accounted for in setting and measuring PIM targets, then the Company

might be rewarded for peak demand reductions that are not a result of its actions

This is the same problem described above for the FCM PIM. However, unlike the

FCM peak demands, the Company does not have a forecast of monthly transmission peak

Direct Testimony of Tim Woolf and Melissa Whited Page 65



10

11

12

13

14

15

16

17

18

19

20

21

demands.®® In order to be able to properly evaluate the proposed Transmission PIM, we
have prepared our own transmission peak forecast, using historical data provided by the

Company.

Our analysis shows that the historical transmission peak demands have been
trending downward, and this trend is likely to continue. If the transmission peak
reduction targets are based on the 2018 historical peak demand, then the Company could
be rewarded for peak reductions that would have occurred without the Transmission PIM

and without utility actions.

As noted above, it is often appropriate to establish a “deadband” around the
forecast within which there would be no reward or penalties for performance. Deadbands
are useful for mitigating uncertainty regarding the target and to allow for some deviation
from the target due to factors outside of utility control.®” PIM targets should be designed
to fall outside of such a deadband, to ensure that the utility is not provided incentives for

outcomes that it is not responsible for.

The Company’s historical transmission peak demand, along with our forecast,
proposed deadband, and PIM targets are presented in Figure 3, in Section 4.4. As
indicated in the figure, the Company’s proposed Transmission PIM targets for 2019 and
2020 fall above our forecast and our estimate of a reasonable deadband, suggesting that
the Company could be rewarded for transmission peak reductions that would have
occurred in the absence of the PIM or the utility actions. In sum, the Company’s proposal

to use a historical year for the baseline, instead of a reasonable forecast, has resulted in

% Response to (4770) Division 25-14
37 Synapse Energy Economics, Utility Performance Incentive Mechanisms: A Handbook for Regulators.
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Transmission PIM targets that might be so easy to meet that they will not provide any

benefits to customers.

In addition, we do not agree with the way that National Grid determined the
magnitude of the incentive associated with the Transmission PIM. Because the Company
does not have estimates for monthly demand reductions from other initiatives, the
Company’s proposal appears to allow it to earn financial incentives under this PIM as a
result of the energy efficiency, distributed generation, and other PST initiatives that have
their own PIMs. This would result in the Company earning PIM incentives twice; once
for the Transmission PIM and once for the other PIMs that result in transmission peak

reductions.

Please describe your concerns with National Grid’s proposed Off-Peak Charging

Rebate Pilot PIM.

In general, we agree with the Company’s goal of encouraging customers to charge their
EVs during off-peak hours, and that this could be an important way to transition EV
customers to TVR in the future. However, we do not think that participation in Off-Peak
Charging Rebate Pilot is a very robust metric for this purpose. Customer participation in
the rebate program does not necessarily mean that customers will change their charging

patterns.

In addition, we are not convinced that the Company’s proposed pilot is the best

way to promote the cost-effective adoption of EVs.3® We prefer an EV metric that is more

3 QOur concerns about the Company’s proposed Electric Vehicle initiative are described in our testimony in Docket 4780.
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closely tied with one of the primary objectives for promoting EVs: the reduction of

greenhouse gases.

Q. Please describe your concerns with National Grid’s proposed Distributed Energy

Resource PIMs.

A Our concerns with National Grid’s proposed DER PIMs are summarized below:

e DG-Friendly Substation Transformer. It is our impression that National Grid

should be installing ground fault detection (3VO) at substation transformers in a
timely fashion as part of its core performance obligation. Installation of these
technologies is now common practice for the Company, and National Grid does
not require a PIM to encourage better or timelier performance in meeting its

obligations.

e Demand Response: Residential. The number of customers participating in the

program is not a good metric for demand response programs, because it does not
directly reflect the outcome desired, which is the ability to reduce demand during
peak hours. We prefer a metric that reflects the number of MW that the Company
has contracted customers to provide during peak hours. In addition, we prefer that
the magnitude of the incentive be based on a shared savings approach; which will
encourage the Company to design and implement programs in the most cost-
effective way, and will protect customers in the event that the demand response

program net benefits are small or negative.

e Demand Response C&I. We prefer that the magnitude of the incentive be based

on a shared savings approach; which will encourage the Company to design and
implement programs in the most cost-effective way, and will protect customers in

the event that the demand response program net benefits are small or negative.

e Electric Heat Initiative. We prefer that the magnitude of this incentive be based on

a shared savings approach. This will encourage the Company to design and
implement programs in the most cost-effective way, and will protect customers in

the event that the initiative’s net benefits are small or negative.
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Electric Vehicles. One of the primary policy goals for promoting EVs is to reduce

greenhouse gas emissions. Therefore, we prefer a metric that is more directly tied

to this policy goal.

Behind-the Meter Storage. We are concerned that the Company’s behind-the-

meter storage program is not sufficiently defined at this time. Also, for the many
customers that do not have time-varying rates, behind-the-meter storage is not
likely to be economical. Even for those customers with TVR, the Company has
not demonstrated that behind-the-meter storage will provide net benefits to
customers. We prefer that the magnitude of any incentive be based on a shared
savings approach; which will encourage the Company to design and implement a
program in the most cost-effective way, and will protect customers in the event

that the program net benefits are small or negative.

Company-Owned Storage. We are concerned that the Company-Owned Storage

PIM is not justified on economic grounds. The Company’s BCA indicates that
company-owned storage has a benefit-cost ratio of 0.45.%° In addition, we prefer
that the magnitude of any incentive be based on a shared savings approach; which
will encourage the Company to design and implement a program that is cost-
effective, and will protect customers in the event that the program net benefits are

small or negative.

Please describe your concerns with National Grid’s proposed Network Support

Services PIMs.

In general, we are concerned that all of the Company’s Network Support Services PIMs
are not justified because they are for activities that National Grid should undertake

anyway. In particular:

AMF Customer Engagement and Deployment. This PIM is premature, given that

the Commission has not yet approved system-wide deployment of AMF.

3% Schedule PST-1, Chapter 7, Energy Storage, page 6 of 9.
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e VVO Pilot Delivery. The Company has clearly demonstrated that VVO will

improve the efficiency with which the electricity grid is operated and provide
significant net benefits to customers.*® While VVO technologies might be
described as relatively new, they fall within the Company’s core performance
obligations, and thus do not warrant a PIM. In addition, VVO technologies are not

necessarily foundational to power sector transformation.

e Interconnection Support — Time to ISA. The Company already has a legislative

requirement and performance standards to complete certain aspects of the

interconnection process for distributed generation in a timely fashion.*

e Interconnection Support — Estimate Versus Actual Cost. Interconnecting

distributed generation customers at a reasonable, low cost is already a part of the

Company’s core performance obligations, and thus does not warrant a PIM.

NEW GRID MODERNIZATION INVESTMENTS

6.1. National Grid’s Proposal

Q.

A.

Please describe National Grid’s proposal for new grid modernization investments.

The Company has submitted a request for approval of several projects intended to enable
the adoption and interconnection of higher levels of DER. National Grid introduces these
projects in Schedule PST — 1, Chapter 3 of its initial filing, and addresses them further in
Section V.a in the PST Panel testimony in Docket 4780. The Company sometimes refers
to these investments as “new grid modernization activities,” and sometimes as “DER

enabling investments.” These investments cover a variety of distribution system

40
41

Response to (4770) Division 3-20, Attachment DIV 3-20.

See, Rl Gen L § 39-26.3-3 (2012): Upon receipt of a completed application requesting a feasibility study and receipt of the
applicable feasibility study fee, the electric distribution company shall provide a feasibility study to the applicant within thirty
(30) days. Upon receipt of a completed application requesting an impact study and receipt of the applicable impact study fee,
the electric distribution company shall provide an impact study within ninety (90) days.
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upgrades, including those related to: a system data portal; feeder monitoring sensors;
control center enhancements; operation data management; telecommunications; and

cybersecurity.*?

Q. Please explain why the Company’s proposed new grid modernization investments

are relevant to this rate case docket.

A. While National Grid’s proposal for new grid modernization projects was included as part
of Docket 4780, there are two categories of those projects that would impact the revenue
requirements in this rate case docket. First, the Company proposes to move forward with
a multi-jurisdictional deployment of its GIS Data Enhancement project and include some
of the new grid modernization investments, ranging from $0.43 million it its revenue
requirements for the 2019 rate year.*® They also include a study to help design the AMF
proposal, equal to $2 million in the 2019 rate year.* If the Commission is to allow
recovery of the costs of these projects in the revenue requirements for rate year 2019,

then it will need to do so in this rate case.

Q. The Company has requested that the costs for the new grid modernization projects
be recovered separately from base rates through a PST Factor. Does this obviate the
need for the Commission to consider the proposed new grid modernization projects

in this rate case docket?

A. No. As described in Mr. Woolf’s testimony, the Division recommends that the

Commission reject the Company’s proposal to recover new grid modernization costs, or

42 Testimony of the Power Sector Transformation Panel, January 12, 2018, p. 27.
43 Response to (Docket 4770) Division 32-23.
4 Response to (Docket 4770) Division 19-8, Attachment DIV 19-8-3, pp 1-2.
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any costs related to power sector transformation, in a PST Factor. Therefore, if the
Commission is to allow recovery of the costs of these projects in the revenue

requirements for rate year 2019, then it will need to do so in this rate case.

6.2. Integration of Distribution System Planning and Review

Q.

Please explain why the Division does not support the Company’s proposal to

recover new grid modernization costs separately from base rates in a PST Factor.

As described in the Direct Testimony of Mr. Woolf, the Division strongly recommends
that the Commission direct the Company to better integrate the planning, review, and cost
recovery of the various projects that, in one way or another, contribute to providing
reliable, safe, clean, and affordable distribution services. This includes more integrated
planning practices for conventional distribution, grid modernization, DER-enabling, and
DER projects. It also includes more integrated regulatory review of these projects,
through rate cases, ISR cases, energy efficiency and system reliability plans, and any
other practices established as a result of the PST initiative in Docket 4770 and 4780.
National Grid has also stated a preference for better integration of the regulatory review

of its distribution system and DER-related projects.*®

The Division is opposed to a PST Factor because it moves in exactly the opposite
direction by creating a new category of projects that will be given different regulatory
treatment than other projects. First, it is difficult to distinguish between conventional
distribution projects, grid modernization projects, DER-enabling projects, and DER

projects. Second, this fractured approach makes it difficult for the Division and the

4 Testimony of the Power Sector Transformation Panel, January 12, 2018, pages 16 and 29-30.
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Commission to evaluate the distribution business activities of the Company on a logical,
integrated basis. Third, ability to recover all PST costs on a reconciling basis, while
recovering conventional distribution costs in the context of rate cases, would shift cost
risks to ratepayers with little or no risk to the Company. This would provide the
Company with inconsistent regulatory and financial incentives for projects that should be

compared directly with each other on an equivalent basis.

6.3. Recommendations

Q.

What do you recommend regarding National Grid’s proposal for new grid

modernization investments?

We recommend that the Commission reject National Grid’s request for a PST Factor, and
direct the Company to submit requests for recovery of any type of distribution costs
through either the rate case process or the ISR process. As described in the direct
testimony of Mr. Woolf, rejecting the proposed PST Factor is one of the Division’s top

priorities in Dockets 4770 and 4780.

We also support Mr. Booth’s recommendation that the Commission direct the
Company to submit a grid modernization plan that considers all potential distribution
system projects and investments in an integrate fashion. The Commission should also
direct the Company to eliminate the unwarranted distinction between conventional, grid
modernization, DER-enabling, and DER projects, for the purpose of regulatory review

and cost recovery.

Direct Testimony of Tim Woolf and Melissa Whited Page 73



10

11

12

13

14

15

16

17

7. ADVANCED METERING FUNCTIONALITY

7.1. National Grid’s Proposal

Q.

Please explain why the Company’s proposed AMF investments are relevant to

docket 4770.

As part of Docket 4780, the Company has requested approval to perform additional
design work during FY 2019 in order to “provide the necessary groundwork for
implementation of its future AMF investments” that it will submit for further review and
approval by December 1, 2018.% The cost of this design work was very roughly
estimated by the Company to be $2,000,000, and would impact the revenue requirements

at issue in the instant docket.*’
Is AMF an investment that should be investigated further?

Yes. In order for Rhode Island to achieve the outcomes recommended by stakeholders in
Docket 4600, AMF investments will be necessary. For example, AMF enables the
following outcomes: “outage protection, faster outage restoration, access to various
pricing options that can save [customers] money, access to energy efficiency and
renewable services tailored to [customers’] usage, and more efficient use of the

distribution system that creates consumer savings.”®

4 1d, page 37
47 Direct Testimony of the Power Sector Transformation Panel, January 12, 2018, page 4 and response to Attachment DIV 19-8-

3 (Docket 4770).

48 1bid., page 32.
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What analysis has the Company already performed with respect to AMF?

The Company has developed preliminary cost estimates associated with full deployment
of advanced metering functionality in Rhode Island, and expects that the deployment will
result in significant benefits to customers and system savings. These benefits include
enhanced energy management capability, enablement of third party programs and
offerings, enhanced volt-var optimization, avoided O&M costs, and storm outage

management system improvements.*®

The Company’s initial benefit-cost analysis shows that the investment is expected
to be cost-effective under six of eight scenarios. These scenarios are shown in the table

below.

Rhode Island Only

Opt-In Opt-Out
Low Savings High Savings Low Savings High Savings
Net Benefits (NPV $Million) -$55.23 $16.99 -$30.53 $68.90
Benefit-Cost Ratio 0.79 1.07 0.88 1.27

Rhode Island and New York Joint Implementation

Opt-In Opt-Out
Low Savings High Savings Low Savings  High Savings
Net Benefits (NPV $Million) $12.92 $85.14 $37.19 $137.05
Benefit-Cost Ratio 1.07 1.44 1.19 1.72
4 1d, page 38
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7.2. The AMF Study

Q.

Is it appropriate to conduct additional analysis prior to submitting an application

for a full roll-out of AMF?

Yes. It is appropriate for several reasons. First, the potential benefits associated with
AMF are large, but the costs are also large. Because of this, a relatively small percentage
error in either direction on the estimated costs and benefits could have large
consequences with respect to impacts on customers. To reduce this risk, it is appropriate

to thoroughly study the costs and benefits prior to implementation.

Second, the technology and business models associated with AMF are evolving
quickly. To fully capture the potential benefits associated with AMF, the Company
should study new and emerging approaches to AMF — approaches that would reduce
costs, avoid technology obsolescence, and reduce the risk of stranded costs. In other
words, we believe that additional study could enable the Company to employ innovative
practices for AMF implementation beyond what is typically done in the industry,
potentially providing much greater net benefits to customers and serving as a model

nationally.
What innovative approaches to AMF should the Company study?

As discussed in the Rhode Island Power Sector Transformation report,>® the Company

should study the potential for shared communication infrastructure and enabling access to

50 Rhode Island Power Sector Transformation report, November 8, 2017, page 42.
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third party providers. In addition, we recommend that the Company investigate

procurement of AMF as a service, rather than through a capital investment.
Please describe the potential benefits of shared communication infrastructure.

The communication infrastructure backbone is one of the most costly aspects of AMF
deployment. By sharing or expanding upon that infrastructure through partnerships,

significant customer savings could be achieved.
Please describe the benefits of enabling access to third party providers.

The competitive market is rapidly expanding the number of value-added services that can
be provided to customers based on an individual customer’s usage information. With
appropriate privacy and security protections, enabling access to meter data and
capabilities can greatly expand the services provided to customers in Rhode Island. For
example, through analysis of customer data, customers could be offered energy
efficiency, demand response, or distributed generation products tailored to their usage

profiles.

In addition, new services are emerging that disaggregate customer usage data to provide
services such as predictive analytics and preventative maintenance (e.g., informing
customers that their furnace is working harder than normal, so it may be time to replace
the filter), or informing customers about happenings in their home (for example, that their

kids are home or that their attic light is on).>*

51 Examples of such companies currently providing these services are Powerley and Whisker Labs.
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Q. Please explain what you mean by the procurement of “AMF as a service.”

A. In many industries, equipment manufacturers now provide equipment-as-a-service, rather
than requiring customers to purchase the equipment through a large capital investment. A
similar concept is being applied to the smart grid through “smart-grid-as-a-service™? or
“metering-as-a-service” where a third party provider owns the equipment, fully manages
the project, and provides operational support to utilities through a subscription service.>?
This approach is already common for software, but is becoming more common for
hardware as well. For example, Leidos has provided this service to several municipalities

and cooperatives nationwide.>* A presentation by the Company includes the following

52 Tom Damon and Josh Wepman, “Smart Grid as a Service: An Alternative Approach to Tackling Smart Grid Challenges,”
Electric Energy T&D, May 2011, http://electricenergyonline.com/show_article.php?mag=71&article=575.

53 MeterSys, “Metering as a Service® (MaaS),” MeterSys Advanced Metering Solutions, 2018, https://metersys.com/metering-
as-a-services-maas/.

54 See, for example: Smart Grid Today, “Lansing, Mich, Hires Leidos to Deploy Smart Grid,” Smart Grid Today, July 20, 2017,
https://www.smartgridtoday.com/public/Lansing-Mich-hires-Leidos-to-deploy-smart-grid.cfm.
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comparison of utility AMI deployment strategies:*

Comparison with Types of AMI Deployments

Features Traditional Software as a Fully Managed
Own/Operate Service (Hosted) Service

Contract Prime
Project Management

Meter Warranty

Business Case
Workshop

Business Process
Change

Advanced Analytics

Operational Support

Field Systems

SLAs

Price

Utility
Utility

1 year

Internal or paid for with
consultant - Extra

Limited execution -
OJBPC

Limited — via contractor
or consultant — Extra

Internal — or via calls with
separate vendors - Extra

Utility troubleshooting

N/A

$385+

Utility
Utility

1 year

Utility conducted

Utility conducted -
OJBPC

Limited — via contractor
or consultant — Extra

Internal — or via calls with
separate vendors.

Utility troubleshooting

N/A

$5 + 5%

Leidos
Leidos

Full Term

Included

Leidos Provided

Included

End-to-End Proactive
Support

Utility Hands and Eyes

End-to-End Business
SLAs

$8%

Q. What has the Company proposed as part of its design work?

A. The Company states that the study will be used “to undertake the next phase of design,
including further exploration of partnerships, stakeholder input, and other innovative
program elements, and to undertake a procurement exercise.”® In particular, the
Company states that it has “commenced an effort to explore the value of a state-wide
communications system,” and has issued a Request for Information to identify qualified

suppliers to receive an end-to-end “Request for Solution” and to gather market

55 Steven Root, “Best Practices on AMI Implementation and Operations for Improving Efficiency,” November 5, 2015,
http://www.publicpower.com/pdf/ecc15/Steven_Root.pdf.

% |d., Page 3 of 31.
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intelligence. In addition, the Company proposes to explore additional functionalities

including load disaggregation and gas demand response.®’

Q. Please describe the work associated with conducting this design work.

A. The Company has not provided a detailed description for the study. Instead, the Company

developed a very general estimate of the costs at the departmental function level for its
New York affiliate®® that lacked detail. From this New York estimate, the Company

extrapolated a study cost that would apply to a combined New York/Rhode Island study.

Q. What is your assessment of the Company’s AMF study proposal?

A. The decision of whether and how to pursue AMF should not be taken lightly. It is a very

large investment with potentially large benefits. For this reason, the Company should
explore deployment scenarios, technologies, and other options very carefully. However,
the Company has not provided sufficient detail to justify spending $2 million on such a
study in Rhode Island, particularly when it states that such a study would be similar to
that undertaken by its New York affiliate.>® Division witness Michael Ballaban addresses
the cost of the study in his testimony, including what should be allowed in the revenue

requirement.

57 Response to (4770) Division 32-19.
%8 Response to (4770) Division 23-5
59 Response to (4770) Division 23-5
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7.3. Recommendations

Q.

A.

What do you recommend regarding the Company’s AMF study?

The Company’s analysis shows AMI to be very promising, and it is clear that further
study is warranted to develop the best approach for implementing AFM. However, such a
study should be designed to provide additional value beyond the exploration that the
Company is undertaking in New York. For this reason, we recommend that the
Commission direct the Company to work with the Division to develop a study plan that
provides significant additional information to the New York study. Further, the Company
should be required to periodically meet with the Division to discuss the study findings
and file a report with the Commission at the conclusion of the process. Following
submittal of the AMI study, the Division recommends that the Commission open a docket
to examine the study with stakeholders and to design a phased approach to application of

time varying rates consistent with the principles of Docket 4600.

8. BENEFIT-COST ANALYSES

8.1. The Role of Benefit-Cost Analyses

Q.

A

Please explain why benefit-cost analyses relevant in this rate case.

As described in Section 3, the Commission should address PIMs in this rate case docket
because of the important inter-relationship between PIMs and the authorized ROE.
Benefit-cost analyses are a critical element in designing PIMs, because they can help
shed light on the potential net benefits of PIM activities, and thereby inform decisions
regarding the magnitude of PIM incentives. Ideally, PIM incentives should be set at a

level that will result in net benefits to customers.
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Please provide an overview of the role of benefit-cost analysis (BCA) in Rhode

Island.

The role of cost-effectiveness (and thus BCAs) was recently addressed in Docket 4600.
In April 2017, the Docket 4600 stakeholder working group submitted a report to the
Commission providing recommendations for a new cost-effectiveness test, among other
things.®® The proposed Rhode Island Benefit-Cost Framework built off the cost-
effectiveness test that has been used historically for energy efficiency resources, and
included a broader range of costs and benefits to better reflect power sector

transformation and state energy policy goals.

In October 2017, the Commission issued a Guidance Document that provided
direction on how to address the issues raised in Docket 4600, and accepted the proposed

RI Benefit-Cost Framework as the appropriate cost-effectiveness methodology.®*
What does the Commission’s Guidance Document say about the role of BCAs?

The Guidance Document is clear that the RI Benefit-Cost Framework should play a
central role in evaluating a wide range of utility proposals. Specifically, the Guidance

Document states that:

in any case that proposes new programs or capital investment that will affect
National Grid’s electric distribution rates, the impact of any increased ratepayer
recovery should also reference the goals, rate design principles, and Benefit-Cost

Framework. National Grid should apply the Benefit-Cost Framework to changes

60 Docket 4600 Stakeholder Working Group, Report to the Rhode Island Public Utilities Commission, April 5, 2017.

61 Rhode Island Public Utilities Commission, Docket 4600, Guidance on Goals, Principles, and Values for Matters Involving the
Narragansett Electric Company, October 27, 2017.
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in its cost of service for the primary purpose of complying with State policy or to

expand a current program.®?
Q. What does the Commission’s Guidance Document say about using quantitative and

gualitative data in the RI Benefit-Cost Framework?

A. The Guidance Document acknowledges that there is still significant work remaining to

identify and quantify some of the impacts in the new framework. It clarifies that:

Where the costs and benefits can be quantified, the proponent should provide
such information and the basis for the conclusion reached. Where quantification
is not possible or not practical, the proponent should so explain. Regardless of
whether the quantification can be fully completed, a qualitative analysis should

be included.®
Q. Is the Benefit-Cost Framework the only factor that should be used to evaluate

proposals for new investments and new projects?
A. No. The Guidance Document states that:

the Benefit-Cost Framework will not be the exclusive measure of whether a
specific proposal should be approved. For example, 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. This may include statutory mandates or

other qualitative considerations.®*

62 Guidance Document, p. 6.
63 Guidance Document, p. 6.
64 Guidance Document, p. 7.
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8.2. National Grid’s Benefit-Cost Analyses

Q.

A.

Please provide an overview of the Company’s BCA methodology.

National Grid applied two different approaches to evaluating costs and benefits. For the
grid-side investments that are made to enable DER (i.e., those described in Chapter 3 of
their PST filing), the Company used a best-fit/least-cost assessment methodology. For the
investments in DER (i.e., those described in Chapters 4 through 7 of their PST filing) the

Company applied a Rhode Island specific cost-effectiveness methodology.

Please describe the best-fit/least-cost methodology used by the Company for DER-

enabling® investments.

The Company refers to a recent US Department of Energy “Decision Guide” (DOE
Report) as the source of that methodology. That report presents many different
considerations for the best way to implement advanced distribution system technologies,
including DERs.®® With regard to cost-effectiveness considerations, the DOE Report
describes advanced distribution system technologies as belonging to four categories:

(a) traditional utility infrastructure investments; (b) DER-enabling investments; (c¢) DER-
integration investments; and (d) self-support or direct-charge investments (i.e., those paid
for by customers or third-parties). The DOE Report recommends that traditional and

DER-enabling investments be subject to a best-fit/least-cost analysis or a traditional

85 We prefer not using the categories and terms “DER-enabling” and DER-integration,” because the categories are not well-

defined and the distinctions are difficult to make. We use these terms in this testimony in order to be consistent with the
Company’s terminology.

6 The US Department of Energy, Modern Distribution Guide, Volume 111, June 2017, Section 3.4.1.
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utility benefit-cost analysis, and that DER-integration investments be subject to a societal

benefit-cost analysis.®’

In this Docket, the Company notes that it used the best-fit/least cost method “to
evaluate proposed grid-side investments to enable DER using a conceptual cost estimate
and an expectation that it will utilize a competitive procurement process as part of the

deployment.”®8

Q. Do you agree with the Company’s use of the best-fit/least-cost methodology for

DER-enabling investments?

A No. First, the Division is concerned about the way that the Company evaluated and
proposed the DER-enabling investments in the absence of a more comprehensive, long-

term grid modernization plan. This concern is addressed in more detail by Mr. Booth.

Second, the best-fit/least-cost approach used by the Company does not include
any guantitative assessment of the potential benefits of the proposed investments.
National Grid does not provide any benefit-cost analysis for these investments; it only

provides a narrative description of what the investments will do and why they are needed.

We note that the DOE Report is clear that it may be appropriate to apply benefit-
cost analyses to DER-enabling projects. It states that utilities could use best-fit/least-cost
methodologies or traditional utility cost-benefit analyses.®® National Grid has chosen not
to use a traditional utility BCA. Further, there is nothing in the DOE Report to suggest

that the Company cannot or should not use a different type of BCA, such as the RI

67 The US Department of Energy, Modern Distribution Guide, Volume 111, June 2017, Section 3.4.1.
6 PST Panel Direct Testimony, p. 25, lines 14-17.
8 DOE Report, p. 39 and p. 40.
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Benefit-Cost Framework, if so directed by the Commission. National Grid has chosen not

to.

Do you think that National Grid should use some form of BCA to justify its

proposed DER- enabling investments in this docket?

Yes. The DER-enabling projects that the Company proposes in this docket include a total
of $17.3 million over the three-year period from FY2018 — FY2020.7 This is
significantly larger than any other PST initiative in this docket (with the exception of the
AMF proposal that the Company is not asking for approval of in this docket) and thus

warrants more justification than the narrative that National Grid has provided.

Does the fact that the Company is asking for a form of pre-approval of its PST
investments affect the importance of using a BCA to justify its proposed grid-

enabling investments?

Yes. The Company is essentially asking the Commission for pre-approval of its PST
investments.”* As a general matter, any request for pre-approval of a project should be
supported with a comprehensive justification for the project, including a demonstration
that the project is cost-effective and will result in net benefits to customers. In the
absence of such a justification, the Commission should not pre-approve a project. The
Company has not provided such a justification for the DER-enabling projects in this

docket.

0 Response to (4770) Division 19-8-3
L PST Panel Direct Testimony, p. 96, lines 1-4. Schedule PST- 1, Chapter 10, page 1.
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It is important to note that this does not mean that the Company should not
undertake those DER-enabling projects. It means only that the Commission should not
pre-approve them without sufficient justification. If the Company believes that the DER-
enabling projects will result in net benefits to customers, then it should undertake those

investments and seek recovery of them in the next rate case.

Are there other reasons why the Company should apply a BCA to the DER-enabling

investments?

Yes. The Company’s proposal to categorize DER-enabling projects differently from
traditional distribution system projects and from DER-integrating investments creates
several problems. It is often difficult to draw a clear distinction between conventional and
DER-related projects, as described in more detail in Mr. Booth’s direct testimony. It is
also difficult to draw a clear distinction between DER-enabling and DER-integrating
technologies. Creating different standards of analysis and review for different categories
that are hard to define can lead to some projects being improperly categorized and thus

improperly treated.

In addition, the Company’s proposal means that traditional projects, DER-
enabling projects, DER-integration projects are subject to different standards of review.
Traditional projects would be subject to the standard of review applied in the existing rate
case and ISR processes, while DER-enabling projects are subject to a best-fit/least cost
standard, and DER-integration projects are subject to a standard based on the RI Benefit-
Cost Framework. This could result in some projects being inappropriately accepted or

rejected simply because they are subject to inconsistent standards. This would clearly be
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inconsistent with the Commission’s directives in Docket 4600 and state energy policy

goals in general.

As described in the direct testimony of Mr. Woolf, National Grid should be
seeking ways to better integrate the planning of all types of resources, including EE, SRP,
ISR, DER-enabling, and DER-integrating resources. The Company’s proposal to treat
DER-enabling and DER-integrating resources different goes directly against this key

goal.

Please describe the cost-effectiveness methodology used by the Company for DER-

integrating investments.

The Company’s cost-effectiveness methodology was designed to reflect the R1 Benefit-
Cost Framework approved by the Commission in its Guidance Document. Some of the
costs and benefits are not yet sufficiently developed to be used in a quantitative fashion,
so the Company simply addressed them qualitatively. The Company also vetted some of
the inputs and value drivers with comparable exercises that it has undertaking for its
Massachusetts and New York affiliates. The Company used assumptions and
methodologies that are used to evaluate the EE programs, including all applicable

avoided costs from the 2015 New England Avoided Energy Supply Costs report.’

72 pPST Panel Direct Testimony, pp.25-26.
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8.3. Critique of National Grid’s Benefit-Cost Analysis
Q. Do you agree with the overall approach National Grid used for its BCAs?

A. For those projects where it applied a BCA, the Company used the RI Benefit-Cost
Framework approved by the Commission in the 4600 Guidance Document. This is
clearly the appropriate framework to use in this context. In addition, the Company
appropriately included a discussion of the qualitative benefits for each project, as

required in the 4600 Guidance Document.

However, we have concerns with three of the inputs that the Company used in its
BCAs. First, National Grid does not include any benefits associated with avoided
distribution costs in its BCAs. Second, it appears as though the Company used outdated
avoided FCM capacity costs in its BCA. Third, the Company used a discount rate based
on its weighted average cost of capital, rather than a societal discount rate that would be

more appropriate with the Rl Benefit-Cost Framework.

Q. Please elaborate on your concern that National Grid does not include any benefits

associated with avoided distribution costs.

A In all of its BCAs, National Grid assumes that there will be no avoided distribution
system costs. This is presumably because the Company did not have estimates of avoided
distribution costs that it deemed sufficiently robust. In addition, avoided distribution costs
can vary significantly by geographic location, creating another challenge in identifying

reasonable assumptions for a BCA.

We are sympathetic to the limitations of current estimates of avoided distribution

costs. However, assuming that DERs will provide no value in the form of avoided
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distribution costs is overly conservative. Distribution system benefits can be significant,
particularly for some types of DERS, such as demand response or storage, which could be
specifically designed to defer or avoid distribution projects. This assumption by National

Grid will result in understating the benefits of the projects analyzed in the BCAs.

Please elaborate on your concern that National Grid may have used outdated

avoided FCM costs.

It is not clear what source National Grid used to determine avoided FCM capacity costs.
In some instances, the Company refers to the 2015 AESC Report as the source of avoided
cost assumptions for its BCAs.” In other instances, the Company refers to the AESC
2015 Update,”* which was performed to reflect significant changes that had occurred in
the New England wholesale electricity markets after the original report was conducted.”™
The distinction is very important because the avoided costs in the AESC 2015 Update are

significantly lower than in the 2015 AESC Report.

Our review of the Company’s assumptions suggests that the values used were
those from the 2015 AESC Report. The Company’s avoided FCM assumptions’® are
considerably higher than those included in the AESC 2015 Update.”” If it is true that
National Grid used the original 2015 AESC values, then its BCAs will overstate the

benefits of the projects analyzed in the BCAs.

~N NN

~N o~

Schedule PST - 1, Chapter 2, p. 5, footnote 5.
Docket 4770 Response to Division 25-6, Attachment DIV 25-6, p. 1.

Tabors, Caramanis, Rudkevich, AESC 2015 Update Results and Assumptions, memo to the AESC Update Client Group,
December 2016.

Response to (4770) Division 25-6, Attachment DIV 25-6, p. 1.
As reported in the AESC 2015 Update, Appendix B, p 1 of 2.
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Why do you believe that a societal discount rate should be used when applying the

RI Benefit-Cost Framework?

A societal discount rate is most consistent with the Rl Cost-Benefit Framework. The
Framework includes several impacts that are societal in nature, such as environmental,
job and economic development, low-income, and public health impacts. The RI
framework essentially represents a societal perspective, which warrants using a discount

rate that also reflects a societal perspective.

In addition, the Commission’s Guidance Document in 4600 emphasizes the
importance of long-term objectives and policy goals. The Guidance Document begins
with a list of stated electric industry goals that were approved by the Commission. The
first goal is to provide “reliable, safe, clean, and affordable energy to Rhode Island
customers over the long term” (emphasis added).”® The next two goals refer to addressing
climate change and other environmental challenges, and promoting jobs and economic
development; which also suggest a preference for long-term objectives and policy goals.
As noted below, a societal discount rate places greater emphasis on long-term impacts,

relative to a discount rate based on a utility WACC.

Further, using a utility WACC for a discount rate is not consistent with the goals
of the Company’s benefit-cost analysis in general.”® A utility WACC represents the time
preference of utility investors, primarily based on the cost of capital and the risks to those

investors. A utility WACC would be appropriate for the purposes of maximizing value to

8 Rhode Island Public Utilities Commission, Docket 4600 Guidance Document, page 3.

™ For additional discussion of this point, see: National Efficiency Screening Project, the National Standard Practice Manual,
Chapter 9, May 2017.
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utility investors, but this is not the purpose of the BCA. The purpose of the BCA is to
identify the optimal mix of resources that will lead to “reliable, safe, clean, and
affordable energy to Rhode Island customers over the long-term.”® A societal discount

rate is much more consistent with this purpose.

Finally, a societal discount rate is consistent with the discount rate that has been
used for EE cost-effectiveness analysis for many years. In that context, National Grid
uses a low-risk discount rate based on US Government Treasury Bills. This rate tends to
be much lower than the utility WACC, and is sometimes used to represent a societal

discount rate.
How does a societal discount rate compare with a utility’s WACC?

A societal discount rate is typically much lower than a utility’s WACC. There is a range
of views on what a societal discount rate should be, and the specific value of a societal
discount rate should depend upon the impacts and the analysis it is applied to. Some
analysts argue that a societal discount rate for valuing environmental impacts should be
negative (in real terms). Others use societal discount rates on the order of one, two, or
three percent (in real terms).8! This entire range of societal discount rates is lower than
the Company’s WACC which is 7.5 percent in nominal terms, and 4.8 percent in real

terms.

8 Rhode Island Public Utilities Commission, Docket 4600 Guidance Document, page 3.
81 National Standard Practice Manual, page 75.
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In general, how does using a societal discount rate affect the results of the cost-

effectiveness analyses?

A lower discount rate will give greater weight to long-term costs and benefits than to
short-term impacts as compared to a higher discount rate. In most cases, the PST
initiatives require capital costs to be incurred in the early years while the benefits are
experienced over a longer period of time. Consequently, a lower discount rate will
typically indicate increased benefits, increased net benefits, and a higher benefit-cost

ratio as compared to a higher discount rate like the WACC.

Please provide an example of how the lower societal discount rate will affect the

BCA results.

As one example, we used different discount rates for the Company’s BCA for advanced
metering infrastructure, in the case where the AMF costs are shared with New York, and
in the Opt-Out Low Participation Scenario. Using the discount rate equal to the
Company’s WACC (4.8 percent in real terms) results in a benefit-cost ratio is 1.19; using
a societal discount rate of two percent (in real terms), results in a benefit-cost ratio of
1.34; and using the current energy efficiency BCA discount rate of roughly 0.3 percent

(in real terms) results in a benefit-cost ratio of 1.44.

8.4. Recommendations

Q.

What do you recommend regarding the Company’s use of the best-fit/least cost

methodology to assess DER-enabling projects?

We recommend that the Commission reject the Company’s proposal to evaluate any PST

related projects, or any projects for which it is seeking pre-approval, with the best-

Direct Testimony of Tim Woolf and Melissa Whited Page 93



10

11

12

13

14

15

16

17

18

19

fit/least cost methodology. This methodology is inconsistent with the Docket 4600
Guidance Document; is inconsistent with the overall goal of integrating the planning,
review, and approval of all types of distribution system investment; and does not provide

sufficient justification for the Commission to pre-approve projects.

Which discount rate do you recommend be used for benefit-cost analyses in this

docket?

We recommend that the Commission determine that a societal discount rate is the most
appropriate rate to use when applying the Rhode Island Benefit-Cost Framework, and
that the Commission direct the Company and other analysts to use a societal discount rate
for all future applications of that framework. For the purposes of this rate case docket, we
recommend that the Commission recognize that the Company’s BCA results likely

understate project benefits because the Company’s discount rate is too high.

What do you recommend regarding the benefits that the Company did not include

in its benefit-cost analyses?

We recommend that the Commission recognize that the Company’s BCA results likely
understate project benefits because they do not include the benefits of avoiding
distribution system costs. Further, the extent of any understatement will likely vary by
PST initiative, such that one may not be able to directly compare the BCAs across

initiatives.
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What do you recommend regarding the outdated avoided costs that the Company

appears to be using?

We recommend that the Commission recognize that the Company’s BCA results likely
overstate project benefits, particularly avoided FCM capacity costs, because they appear

to use outdated avoided cost assumptions that are higher than more recent assumptions.

You have identified several significant problems with the Company’s BCAs, two of
which understate benefits, and one of which overstates benefits. Are you concerned
that these problems will lead to the Commission approving uneconomic outcomes in

this docket?

According to National Grid’s proposal, all the PST initiatives that National Grid is
proposing in this docket will be subject to further review by the Commission prior to
them being undertaken by the Company. These PST initiatives will be included in the
annual PST Plans that will be filed with the Commission. The first Plan will be filed by
December 1, 2018, to investigate the potential PST initiatives for FY 2020.82 At that time,
the Company should file updated BCAs for each PST initiative that it seeks approval for,
with improved methodologies and inputs using the Commission directives from this

docket.

The Division has a different proposal for the review and approval of PST
initiatives, as described in the direct testimony of Mr. Woolf. The Division recommends

that, in the absence of a multi-year rate plan over the next three years, the Company

82 PST Panel Direct Testimony, p. 5, lines 4-7.
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should plan for and undertake PST initiatives that it expects to be cost-effective and to

provide net benefits to customers without specific pre-approval from the Commission.

Consequently, under either the Division’s or the Company’s PST review proposal,
the BCA results presented in this docket will not be the final BCA results used to make

decisions on future PST initiatives.
Q. Does this conclude your direct testimony?

A. Yes, it does.
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TESTIMONY

Rhode Island Public Utilities Commission (Docket No. 4783): Direct testimony of Tim Woolf and Melissa
Whited regarding National Grid's Advanced Metering Functionality Pilot. On behalf of the Rhode Island
Division of Public Utilities and Carriers. February 22, 2018.

New York Public Service Commission (Case 17-E-0459): Direct testimony of Tim Woolf regarding Energy
Efficiency Earnings Adjustment Mechanisms proposed by Central Hudson Gas & Electric Company. On
behalf of Natural Resources Defense Council. November 21, 2017.

New York Public Service Commission (Case 17-E-0238): Direct and rebuttal testimony of Tim Woolf and
Melissa Whited regarding Earnings Adjustment Mechanisms proposed by National Grid. On behalf of
Advanced Energy Economy Institute. August 25 and September 15, 2017.

Utah Public Service Commission (Docket No. 14-035-114): Direct and rebuttal testimony of Tim Woolf
regarding the Pacificorp’s analysis of the benefits and costs associated with distributed generation
resources. On behalf of Utah Clean Energy. June 8, 2017 and July 25, 2017.

Massachusetts Department of Public Utilities (D.P.U. 17-05): Direct and surrebuttal testimony of Tim
Woolf and Melissa Whited regarding performance-based regulation, the monthly minimum reliability
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contribution, storage pilots, and rate design in Eversource’s petition for approval of rate increases and a
performance-based ratemaking mechanism. On behalf of Sunrun and the Energy Freedom Coalition of
America, LLC. April 28, 2017 and May 26, 2017.

Massachusetts Department of Public Utilities (D.P.U. 15-120, D.P.U. 15-121, D.P.U. 15-122/15-123):
Direct testimony of Tim Woolf and Ariel Horowitz, PhD, regarding the petitions by National Grid, Unitil,
NSTAR, and Eversource Energy for approval of their grid modernization plans. On behalf of Conservation
Law Foundation. March 10, 2017.

Massachusetts Department of Public (D.P.U. 16-169): Direct testimony of Tim Woolf and Erin Malone
regarding Nation Grid’s petition for ruling regarding the provision of gas energy efficiency services. On
behalf of the Cape Light Compact. November 2, 2016.

New Jersey Board of Public Utilities (Docket No. ER16060524): Direct testimony regarding Rockland
Electric Company’s proposed advanced metering program. On behalf of the New Jersey Division of Rate
Counsel. September 9, 2016.

Colorado Public Utilities Commission (Proceeding No. 16AL-0048E): Answer testimony regarding Public
Service Company of Colorado’s rate design proposal. On behalf of Energy Outreach Colorado. June 6,
2016.

Georgia Public Service Commission (Docket No. 40161 and Docket No. 40162): Direct testimony
regarding the demand-side management programs proposed by Georgia Power Company in its
Certification, Decertification, and Amended Demand-Side Management Plan and its 2016 Integrated
Resource Plan. On behalf of Sierra Club. May 3, 2016.

Massachusetts Department of Public Utilities (Docket No. 15-155): Joint direct and rebuttal testimony
with M. Whited regarding National Grid’s rate design proposal. On behalf of Energy Freedom Coalition
of America, LLC. March 18, 2016 and April 28, 2016.

Maine Public Utilities Commission (Docket No. 2015-00175): Direct testimony on Efficiency Maine
Trust’s petition for approval of the Triennial Plan for Fiscal Years 2017-2019. On behalf of the Natural
Resources Council of Maine and the Conservation Law Foundation. February 17, 2016.

Nevada Public Utilities Commission (Docket Nos. 15-07041 and 15-07042): Direct testimony on NV
Energy’s application for approval of a cost of service study and net metering tariffs. On behalf of The
Alliance for Solar Choice. October 27, 2015.

New Jersey Board of Public Utilities (Docket No. ER14030250): Direct testimony on Rockland Electric
Company’s petition for investments in advanced metering infrastructure. On behalf of the New Jersey
Division of Rate Counsel. September 4, 2015.

Utah Public Service Commission (Docket No. 14-035-114): Direct, rebuttal, and surrebuttal testimony
on the benefit-cost framework for net energy metering. On behalf of Utah Clean Energy, the Alliance for
Solar Choice, and Sierra Club. July 30, 2015, September 9, 2015, and September 29, 2015.
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Nova Scotia Utility and Review Board (Matter No. M06733): Direct testimony on EfficiencyOne’s 2016-
2018 demand-side management plan. On behalf of the Nova Scotia Utility and Review Board. June 2,
2015.

Missouri Public Service Commission (Case No. ER-2014-0370): Direct and surrebuttal testimony on the
topic of Kansas City Power and Light’s rate design proposal. On behalf of Sierra Club. April 16, 2015 and
June 5, 2015.

Missouri Public Service Commission (File No. EO-2015-0055): Rebuttal and surrebuttal testimony on the
topic of Ameren Missouri’s 2016-2018 Energy Efficiency Plan. On behalf of Sierra Club. March 20, 2015
and April 27, 2015.

Florida Public Service Commission (Dockets No. 130199-El et al.): Direct testimony on the topic of
setting goals for increasing the efficiency of energy consumption and increasing the development of
demand-side renewable energy systems. On behalf of the Sierra Club. May 19, 2014.

Massachusetts Department of Public Utilities (Docket No. DPU 14-86): Direct and rebuttal Testimony
regarding the cost of compliance with the Global Warming Solution Act. On behalf of the Massachusetts
Department of Energy Resources and the Department of Environmental Protection. May 16, 2014.

Kentucky Public Service Commission (Case No. 2014-00003): Direct testimony regarding Louisville Gas
and Electric Company and Kentucky Utilities Company’s proposed 2015-2018 demand-side management
and energy efficiency program plan. On behalf of Wallace McMullen and the Sierra Club. April 14, 2014.

Maine Public Utilities Commission (Docket No. 2013-168): Direct and surrebuttal testimony regarding
policy issues raised by Central Maine Power’s 2014 Alternative Rate Plan, including recovery of capital
costs, a Revenue Index Mechanism proposal, and decoupling. On behalf of the Maine Public Advocate
Office. December 12, 2013 and March 21, 2014.

Colorado Public Utilities Commission (Docket No. 13A-0686EG): Answer and surrebuttal testimony
regarding Public Service Company of Colorado’s proposed energy savings goals. On behalf of the Sierra
Club. October 16, 2013 and January 21, 2014.

Kentucky Public Service Commission (Case No. 2012-00578): Direct testimony regarding Kentucky
Power Company’s economic analysis of the Mitchell Generating Station purchase. On behalf of the
Sierra Club. April 1, 2013.

Nova Scotia Utility and Review Board (Matter No. M04819): Direct testimony regarding Efficiency Nova
Scotia Corporation’s Electricity Demand Side Management Plan for 2013 — 2015. On behalf of the
Counsel to Nova Scotia Utility and Review Board. May 22, 2012.

Missouri Office of Public Counsel (Docket No. EO-2011-0271): Rebuttal testimony regarding IRP rule
compliance. On behalf of the Missouri Office of the Public Counsel. October 28, 2011.
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Nova Scotia Utility and Review Board (Matter No. M03669): Direct testimony regarding Efficiency Nova
Scotia Corporation’s Electricity Demand Side Management Plan for 2012. On behalf of the Counsel to
Nova Scotia Utility and Review Board. April 8, 2011.

Rhode Island Public Utilities Commission (Docket No. 3790): Direct testimony regarding National Grid’s
Gas Energy Efficiency Programs. On behalf of the Division of Public Utilities and Carriers. April 2, 2007.

North Carolina Utilities Commission (Docket E-100, Sub 110): Filed comments with Anna Sommer
regarding the Potential for Energy Efficiency Resources to Meet the Demand for Electricity in North
Carolina. Synapse Energy Economics on behalf of the Southern Alliance for Clean Energy. February 2007.

Rhode Island Public Utilities Commission (Docket No. 3765): Direct and Surrebuttal testimony
regarding National Grid’s Renewable Energy Standard Procurement Plan. On behalf of the Division of
Public Utilities and Carriers. January 17, 2007 and February 20, 2007.

Minnesota Public Utilities Commission (Docket Nos. CN-05-619 and TR-05-1275): Direct testimony
regarding the potential for energy efficiency as an alternative to the proposed Big Stone Il coal project.
On behalf of the Minnesota Center for Environmental Advocacy, Fresh Energy, Izaak Walton League of
America, Wind on the Wires and the Union of Concerned Scientists. November 29, 2006.

Rhode Island Public Utilities Commission (Docket No. 3779): Oral testimony regarding the settlement of
Narragansett Electric Company’s 2007 Demand-Side Management Programs. On behalf of the Division
of Public Utilities and Carriers. November 24, 2006.

Nevada Public Utilities Commission (Docket Nos. 06-04002 & 06-04005): Direct testimony regarding
Nevada Power Company’s and Sierra Pacific Power Company’s Renewable Portfolio Standard Annual
Report. On behalf of the Nevada Bureau of Consumer Protection. October 26, 2006

Nevada Public Utilities Commission (Docket No. 06-06051): Direct testimony regarding Nevada Power
Company’s Demand-Side Management Plan in the 2006 Integrated Resource Plan. On behalf of the
Nevada Bureau of Consumer Protection. September 13, 2006.

Nevada Public Utilities Commission (Docket Nos. 06-03038 & 06-04018): Direct testimony regarding
the Nevada Power Company’s and Sierra Pacific Power Company’s Demand-Side Management Plans. On
behalf of the Nevada Bureau of Consumer Protection. June 20, 2006.

Nevada Public Utilities Commission (Docket No. 05-10021): Direct testimony regarding the Sierra
Pacific Power Company’s Gas Demand-Side Management Plan. On behalf of the Nevada Bureau of
Consumer Protection. February 22, 2006.

South Dakota Public Utilities Commission (Docket No. EL04-016): Direct testimony regarding the
avoided costs of the Java Wind Project. On behalf of the South Dakota Public Utilities Commission Staff.
February 18, 2005.
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Rhode Island Public Utilities Commission (Docket No. 3635): Oral testimony regarding the settlement of
Narragansett Electric Company’s 2005 Demand-Side Management Programs. On behalf of the Division
of Public Utilities and Carriers. November 29, 2004.

British Columbia Utilities Commission. Direct testimony regarding the Power Smart programs contained
in BC Hydro’s Revenue Requirement Application 2004/05 and 2005/06. On behalf of the Sierra Club of
Canada, BC Chapter. April 20, 2004.

Maryland Public Utilities Commission (Case No. 8973): Oral testimony regarding proposals for the PJM
Generation Attributes Tracking System. On behalf of the Maryland Office of People's Counsel. December
3, 2003.

Rhode Island Public Utilities Commission (Docket No. 3463): Oral testimony regarding the settlement of
Narragansett Electric Company’s 2004 Demand-Side Management Programs. On behalf of the Division
of Public Utilities and Carriers. November 21, 2003.

California Public Utilities Commission (Rulemaking 01-10-024): Direct testimony regarding the market
price benchmark for the California renewable portfolio standard. On behalf of the Union of Concerned
Scientists. April 1, 2003.

Québec Régie de I'énergie (Docket R-3473-01): Direct testimony with Philp Raphals regarding Hydro-
Québec’s Energy Efficiency Plan: 2003-2006. On behalf of Regroupment national des Conseils régionaux
de I'environnement du Québec. February 5, 2003.

Connecticut Department of Public Utility Control (Docket No. 01-10-10): Direct testimony regarding the
United Illuminating Company’s service quality performance standards in their performance-based
ratemaking mechanism. On behalf of the Connecticut Office of Consumer Counsel. April 2, 2002.

Nevada Public Utilities Commission (Docket No. 01-7016): Direct testimony regarding the Nevada
Power Company’s Demand-Side Management Plan. On behalf of the Bureau of Consumer Protection,
Office of the Attorney General. September 26, 2001.

United States Department of Energy (Docket Number-EE-RM-500): Comments with Bruce Biewald,
Daniel Allen, David White, and Lucy Johnston of Synapse Energy Economics regarding the Department of
Energy’s proposed rules for efficiency standards for central air conditioners and heat pumps. On behalf
of the Appliance Standards Awareness Project. December 2000.

US Department of Energy (Docket EE-RM-500): Oral testimony at a public hearing on marginal price
assumptions for assessing new appliance efficiency standards. On behalf of the Appliance Standards
Awareness Project. November 2000.

Connecticut Department of Public Utility Control (Docket No. 99-09-03 Phase Il): Direct testimony
regarding Connecticut Natural Gas Company’s proposed performance-based ratemaking mechanism. On
behalf of the Connecticut Office of Consumer Counsel. September 25, 2000.
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Mississippi Public Service Commission (Docket No. 96-UA-389): Oral testimony regarding generation
pricing and performance-based ratemaking. On behalf of the Mississippi Attorney General. February 16,
2000.

Delaware Public Service Commission (Docket No. 99-328): Direct testimony regarding maintaining
electric system reliability. On behalf of Delaware Public Service Commission Staff. February 2, 2000.

Delaware Public Service Commission (Docket No. 99-328): Filed expert report (“Investigation into the
July 1999 Outages and General Service Reliability of Delmarva Power & Light Company,” jointly authored
with J. Duncan Glover and Alexander Kusko). Synapse Energy Economics and Exponent Failure Analysis
Associates on behalf the Delaware Public Service Commission Staff. February 1, 2000.

New Hampshire Public Service Commission (Docket No. 99-099 Phase Il): Oral testimony regarding
standard offer services. On behalf of the Campaign for Ratepayers Rights. January 14, 2000.

West Virginia Public Service Commission (Case No. 98-0452-E-Gl): Rebuttal testimony regarding codes
of conduct. On behalf of the West Virginia Consumer Advocate Division. July 15, 1999.

West Virginia Public Service Commission (Case No. 98-0452-E-Gl): Direct testimony regarding codes of
conduct and other measures to protect consumers in a restructured electricity industry. On behalf of the
West Virginia Consumer Advocate Division. June 15, 1999.

Public Service Commission of West Virginia (Case No. 98-0452-E-Gl ): Filed expert report (“Measures to
Ensure Fair Competition and Protect Consumers in a Restructured Electricity Industry in West Virginia,”
jointly authored with Jean Ann Ramey and Theo MacGregor) in the matter of the General Investigation
to determine whether West Virginia should adopt a plan for open access to the electric power supply
market and for the development of a deregulation plan. Synapse Energy Economics and MacGregor
Energy Consultancy on behalf of the West Virginia Consumer Advocate Division. June 1999.

Massachusetts Department of Telecommunications and Energy (DPU/DTE 97-111): Direct testimony
regarding Commonwealth Electric Company’s energy efficiency plan, and the role of municipal
aggregators in delivering demand-side management programs. On behalf of Cape and Islands Self-
Reliance Corporation. January 1998.

Delaware Public Service Commission (DPSC 97-58): Direct testimony regarding Delmarva Power and
Light’s request to merge with Atlantic City Electric. On behalf of Delaware Public Service Commission
Staff. May 1997.

Delaware Public Service Commission (DPSC 95-172): Oral testimony regarding Delmarva’s integrated
resource plan and DSM programs. On behalf of the Delaware Public Service Commission Staff. May
1996.

Colorado Public Utilities Commission (5A-531EG): Direct testimony regarding the impact of proposed
merger on DSM, renewable resources and low-income DSM. On behalf of the Colorado Office of Energy
Conservation. April 1996.
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Colorado Public Utilities Commission (31-199EG): Direct testimony regarding the impacts of increased
competition on DSM, and recommendations for how to provide utilities with incentives to implement
DSM. On behalf of the Colorado Office of Energy Conservation. June 1995.

Colorado Public Utilities Commission (5R-071E): Oral testimony on the Commission's integrated
resource planning rules. On behalf of the Colorado Office of Energy Conservation. July 1995.

Colorado Public Utilities Commission (31-098E): Direct testimony on the Public Service Company of
Colorado's DSM programs and integrated resource plans. On behalf of the Colorado Office of Energy
Conservation. April 1994.

Delaware Public Service Commission (Docket No. 96-83): Filed comments regarding the Investigation of
Restructuring the Electricity Industry in Delaware (Tellus Institute Study No. 96-99). On behalf of the
Staff of the Delaware Public Service Commission. November 1996.

Colorado Public Utilities Commission (Docket No. 96Q-313E): Filed comments in response to the
Questionnaire on Electricity Industry Restructuring (Tellus Institute Study No. 96-130-A3). On behalf of
the Colorado Governor's Office of Energy Conservation. October 1996.

State of Vermont Public Service Board (Docket No. 5854): Filed expert report (Tellus Institute Study No.
95-308) regarding the Investigation into the Restructuring of the Electric Utility Industry in Vermont. On
behalf of the Vermont Department of Public Service. March 1996.

Pennsylvania Public Utility Commission (Docket No. 1-00940032): Filed comments (Tellus Institute
Study No. 95-260) regarding an Investigation into Electric Power Competition. On behalf of The
Pennsylvania Office of Consumer Advocate. November 1995.

New Jersey Board of Public Utilities (Docket No. EX94120585Y): Initial and reply comments (“Achieving
Efficiency and Equity in the Electricity Industry Through Unbundling and Customer Choice,” Tellus
Institute Study No. 95-029-A3) regarding an investigation into the future structure of the electric power
industry. On behalf of the New Jersey Division of Ratepayer Advocate. September 1995.

ARTICLES
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Woolf, T., A. Sommer, J. Nielson, D. Berry, R. Lehr. 2005. “Managing Electricity Industry Risk with Clean
and Efficient Resources.” The Electricity Journal 18 (2): 78-84.

Woolf, T., A. Sommer. 2004. “Local Policy Measures to Improve Air Quality: A Case Study of Queens
County, New York.” Local Environment 9 (1): 89-95.

Woolf, T. 2001. “Clean Power Opportunities and Solutions: An Example from America’s Heartland.” The
Electricity Journal 14 (6): 85-91.
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Woolf, T. 2001. “What’s New With Energy Efficiency Programs.” Energy & Utility Update, National
Consumer Law Center: Summer 2001.

Woolf T., B. Biewald. 2000. “Electricity Market Distortions Associated With Inconsistent Air Quality
Regulations.” The Electricity Journal 13 (3): 42-49.

Ackerman, F., B. Biewald, D. White, T. Woolf, W. Moomaw. 1999. “Grandfathering and Coal Plant
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Electricity Journal 11 (1): 64-72.

Woolf, T., J. Michals. 1996. “Flexible Pricing and PBR: Making Rate Discounts Fair for Core Customers.”
Public Utilities Fortnightly, July 1996.

Woolf, T., J. Michals. 1995. “Performance-Based Ratemaking: Opportunities and Risks in a Competitive
Electricity Industry.” The Electricity Journal 8 (8): 64-72.

Woolf, T. 1994. “Retail Competition in the Electricity Industry: Lessons from the United Kingdom.” The
Electricity Journal 7 (5): 56—63.

Woolf, T. 1994. “A Dialogue About the Industry's Future.” The Electricity Journal 7 (5).
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3 (3): 233-242.

Woolf, T. 1993. “It is Time to Account for the Environmental Costs of Energy Resources.” Energy and
Environment 4 (1): 1-29.

Woolf, T. 1992. “Developing Integrated Resource Planning Policies in the European Community.” Review
of European Community & International Environmental Law 1 (2) 118-125.

PRESENTATIONS

Woolf, T., M. Whited. 2016. “Show Me the Numbers: A Framework for Balanced Distributed Solar
Policies.” Presentation for Consumers Union Webinar, December 2016.

Woolf, T. 2016. “Show Me the Numbers: Balancing Solar DG with Consumer Protection.” Public
workshop on solar distributed generation for the Federal Trade Commission, June 2016.

Woolf, T. 2016. “Rate Designs for Distributed Generation: State Activities & A New Framework.”
Presentation at the NASUCA 2016 Mid-Year Meeting, June 2016.

Woolf, T., M. Whited. 2016. “3™ Annual 215 Century Electricity System Workshop — Implications of
Different Rate Designs.” Presentation at the Advanced Energy Economy Institute, April 2016.
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Woolf, T., M. Whited. 2016. “Decoupling in Pennsylvania: Advantages, Disadvantages, and Design
Issues.” Presentation to Pennsylvania Decoupling Stakeholders, February 2016.

Woolf, T. 2016. “Earnings Impact Mechanisms: Energy Efficiency.” Presentation at the New York REV
Technical Conference, January 2016.

Lowry, M. N., T. Woolf. 2015. “Performance-Based Regulation in a High Distributed Energy Resources
Future.” Webinar on January 2016.

Woolf, T. 2015. “Performance Incentive Mechanisms: A Catalyst for Change.” Webinar for Power Sector
Transformation Group, December 2015.

Woof, T. 2015. “Energy Efficiency Valuation: Boogie Men, Time Warps, and other Terrifying Pitfalls.”
Presentation at ACEEE Conference on Energy Efficiency as a Resource, September 2015.

Woolf, T., M. Whited, A. Napoleon. 2015. “Thoughts on How to Design Clean Energy Performance
Incentive Mechanisms.” Webinar for the Western Clean Energy Advocates, April 2015.

Woolf, T. 2015. “Properly Valuing the Benefits and Costs of Energy Efficiency.” Presentation at the 2015
National Efficiency Advocates Meeting, April 2015.

Woolf, T. 2015. “Non-Energy Benefits & Efficiency Program Screening.” Presentation for Georgia DSM
Work Group, March 2015.

Woolf, T. 2014. “Performance Incentive Mechanisms And Their Role in New Regulatory Models.”
Presentation at Acadia Center Conference, Envisioning Our Energy Future, December 2014.

Woolf, T., M. Whited., A. Napoleon. 2014. “Guiding Utility Performance: A Handbook for Regulators.”
Webinar for the Western Interstate Energy Board, December 2014,

Woolf, T. 2014. “Planning for Distributed Energy Resources.” Presentation for Advanced Energy
Economy Webinar, November 2014.

Woolf, T. 2014. “Benefit-Cost Analysis for Distributed Energy Resources in New York: A Framework for
Accounting for All Relevant Costs and Benefits.” Presentation to NARUC ERE Committee, November
2014.

Woolf, T. 2014. “Presenting the Full Value of Energy Efficiency: Creating a Better Message.” Presentation
at Sierra Club Beyond Coal Conference, October 2014.

Woolf, T., C. Neme. 2014. “Regulatory Policies to Support Energy Efficiency in Virginia.” Presentation for
the 2014 Virginia Energy Efficiency Workshop, October 2014.

Woolf, T. 2014. “Benefit-Cost Analysis for Distributed Energy Resources in New York: A Framework for
Accounting for All Relevant Costs and Benefits.” Presentation for Advanced Energy Economy Institute,
October 2014.
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Woolf, T. 2014. “Performance Incentive Mechanisms: Digging Deeper Into Performance-Based
Regulation.” Presentation for National Governor’s Association Conference: Utility Business Models That
Align with State Clean Energy Goals, September 2014.

Woolf, T. 2014. “The Resource Value Framework: Reforming Energy Efficiency Cost-Effectiveness
Screening.” Presentation at the ACEEE Summer Study, August 2014.

Woolf, T. 2014. “Cost-Effectiveness of Demand Response.” Presentation at MADRI Working Group
Meeting #34, July 2014.

Woolf, T. 2014. “Time to Overhaul Our Energy Efficiency Screening Practices.” Presentation for U.S.
Environmental Protection Agency Energy Efficiency Cost-Effectiveness Webinar, January 2014.

Woolf, T. 2013. “Survey of Energy Efficiency Screening Practices in the Northeast and Mid-Atlantic.”
Presentation for Northeast Energy Efficiency Partnerships EM&V Forum Annual Public Meeting,
December 2013.

Woolf, T. 2013. “Recommendations for Reforming Energy Efficiency Cost-Effectiveness Screening in the
United States.” Presentation at the National Association of Regulatory Commissioners Annual Meeting,
November 2013.

Woolf, T. 2013. “Energy Efficiency Program Screening: Let’s Get Beyond the TRC Test.” Presentation for
7" Annual ENERGY STAR Certified Homes Utility Sponsor Meeting, October 2013.

Woolf, T. 2013. “Decoupling in Maine: Why Decoupling is in Consumers’ Interest.” Presentation for
Office of Public Advocate- Decoupling Debate, October 2013.

Woolf, T. 2013. “NHPC Efficiency Screening Initiative: Unleashing the Potential for Energy Efficiency.”
Presentation for Advocates Meeting, September 2013.

Woolf, T. 2013. “Energy Efficiency: Rate, Bill and Participation Impacts.” Presentation for ACEEE’s Energy
Efficiency as a Resource Conference, September 2013.

Woof, T. 2013. “Energy Efficiency Screening: Challenges and Opportunities.” Presentation for NARUC
Summer Meeting Consumer Affairs Panel, July 2013.

Woolf, T., R. Sedano. 2013. “Decoupling Overview.” Presentation for Finding Common Ground Meeting,
July 2013.

Woolf, T. 2013. “Utility Incentives for Energy Efficiency.” Presentation for Finding Common Ground
Meeting, July 2013.

Woolf, T. 2013. “Energy Efficiency: Rate, Bill and Participation Impacts.” Presentation for State Energy
Efficiency Action Webinar, June 2013.

Woolf, T., B. Biewald, and J. Migden-Ostrander. 2013. “NARUC Risk Workshop for Regulators.”
Presentation at the Mid-Atlantic Conference of Regulatory Utility Commissioners, June 2013.
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Woolf, T. 2013. “Energy Efficiency Screening: Accounting for ‘Other Program Impacts’ & Environmental
Compliance Costs.” Presentation for the Consortium for Energy Efficiency Summer Meeting, May 2013.

Woolf, T. 2013. “Best Practices in Energy Efficiency Program Screening.” Presentation at ACI National
Home Performance Conference, May 2013.

Woolf, T. 2013. “Utility Shareholder Incentives to Support Energy Efficiency Programs.” Presentation to
Common Ground, May 2013.

Woolf, T. 2013. “Energy Efficiency Screening: Accounting for ‘Other Program Impacts’ & Environmental
Compliance Costs.” Presentation for Regulatory Assistance Project Webinar, March 2013.

Woolf, T. 2013. “Energy Efficiency: Rates, Bills, Participants, Screening, and More.” Presentation at
Connecticut Energy Efficiency Workshop, March 2013.

Woolf T. 2013. “Best Practices in Energy Efficiency Program Screening.” Presentation for SEE Action
Webinar, March 2013.
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Efficiency Collaborative, February 2013.

Woolf, T. 2013. “Energy Efficiency Screening: Application of the TRC Test.” Presentation for Energy
Advocates Webinar, January 2013.

Woolf, T. 2012. “Best Practices in Energy Efficiency Program Screening.” Presentation for American
Council for an Energy-Efficient Economy Webinar, December 2012.
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Camp, October 2012.
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Efficiency Partnerships, September 2012.
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FERC National Action Plan on Demand Response Tries to Give an Answer.” Presentation at NARUC
National Town Meeting on Demand Response, July 2012.

Woolf, T. 2012. “Best Practices in Energy Efficiency Program Screening.” Presentation at NARUC Summer
Meetings — Energy Efficiency Cost-Effectiveness Breakfast, July 2012.

Woolf, T. 2012. “Avoided Cost of Complying with Environmental Regulations in MA.” Presentation for
Mass Energy Consumer’s Alliance, January 2012.

Woolf, T. 2011. “Energy Efficiency Cost-Effectiveness Tests.” Presentation at the Northeast Energy
Efficiency Partnerships Annual Meeting, October 2011.
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Woolf, T. 2011. “Why Consumer Advocates Should Support Decoupling.” Presentation at the 2011
ACEEE National Conference on Energy Efficiency as a Resource, September 2011.

Woolf, T. 2011. “A Regulator’s Perspective on Energy Efficiency.” Presentation at the Efficiency Maine
Symposium In Pursuit of Maine’s Least-Cost Energy, September 2011.

Woolf, T. 2010. “Bill Impacts of Energy Efficiency Programs: The Importance of Analyzing and Managing
Rate and Bill Impacts.” Presentation at the Energy in the Northeast Conference, Law Seminar
International, September 2010.

Woolf, T. 2010. “Bill Impacts of Energy Efficiency Programs: The Implications of Bill Impacts in
Developing Policies to Motivate Utilities to Implement Energy Efficiency.” Presentation to the State
Energy Efficiency Action Network, Utility Motivation Work Group, November 2010.

Woolf, T. 2010. “Bill Impacts of Energy Efficiency Programs.” Presentation to the Energy Resources and
Environment Committee at the NARUC Winter Meetings, February 2010.

Woolf, T. 2009. “Price-Responsive Demand in the New England Wholesale Energy Market: Description of
NECPUC’s Limited Supply-Side Proposal.” Presentation at the NEPOOL Markets Committee Meeting,
November 2009.
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We Pay for Demand Resources?” Presentation at the New England Electricity Restructuring Roundtable,
October 2009.

Woolf, T. 2008. “Promoting Demand Resources in Massachusetts: A Regulator’s Perspective.”
Presentation at the Energy Bar Association, Northeast Chapter Meeting, June 2008.
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ADDITIONAL SKILLS
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data, logit, probit, and discrete choice regression analysis

e Nonmarket Valuation Methods for Environmental Goods — Hedonic valuation, travel
cost method, and contingent valuation
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PUBLICATIONS
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Woolf, T., M. Whited, P. Knight, T. Vitolo, K. Takahashi. 2016. Show Me the Numbers: A Framework for
Balanced Distributed Solar Policies. Synapse Energy Economics for Consumers Union.
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1. Introduction

Ideally, performance incentives should be proportionate to the importance of the performance
goal to customers, and they should not exceed the net benefits to customers (including both
guantified and unquantified benefits). We applied this principle by estimating the benefits and the
costs associated with achieving each PIM, and then assigning a portion of net benefits to the utility
in the form of an incentive payment.

Below we describe the assumptions and data sources that we relied upon to calculate the benefits
and costs associated with meeting each PIM. Additional details on the assumptions and
calculations are provided in Exhibit TW/MW-4, which is the Excel workbook used to make the
calculations.

2. Avoided Costs

Avoided Generation Capacity Costs

Daymark estimated avoided generation capacity costs for 2019-2038 using Daymark’s proprietary
capacity model and the cost of new entry (CONE) for Forward Capacity Auction (FCA) clearing
prices. These cost estimates rely on the 2017 CELT Load Forecast for 2016 through 2026, with
projections for load between 2027-2038 and assuming a 14.3 percent planning reserve margin.

Because FCAs 10, 11, and 12 have already been completed, the avoided costs for 2019-2021 are
assumed to be zero. While there could be a small benefit through reconfiguration auctions, these
benefits are assumed to be negligible.
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Table 1 below shows avoided generation costs in $/MW-year for 2019 through 2030 in nominal
dollars. We note that these values are substantially lower than those assumed by the Company
(which were based on AESC 2015).

Avoided Transmission Capacity Costs

Avoided transmission costs were estimated by Daymark for 2019-2038. These cost estimates rely
on the 2017 CELT Load Forecast for 2016 through 2026, with projections for load between 2027-
2038, Section Il Open Access Tariff Rates, and Planning Procedure PP04—Procedure for Pool-
Supported PTF Cost Review. The methodology assumes that load is reduced only for Rhode Island
and not for the rest of the ISO New England system. Avoided transmission costs in $/MW-year for
2019 through 2030 are shown in the table below in nominal dollars. Note that a MW reduction for
only one month would be associated with a benefit of 8 percent of the annual (5/MW-year) value.

Avoided Distribution Costs

Avoided distribution capacity costs were based on National Grid’s Energy Efficiency Screening tool.
Table 1 below provides these values for 2019 through 2030 (assuming 2 percent inflation). These
values are provided in $/MW-year terms.

Avoided Peak Hour Energy Costs

Avoided cost estimates for peak hour energy reductions were developed by Daymark using
Daymark’s Energy Model. These values are based on modeled locational marginal prices and do not
assume any change in the LMP due to load reduction.

The average value of reducing energy consumption during the peak load hour was calculated
assuming a 2.5 percent reduction in peak load. Table 1 below shows the values in $/MWh for
2019-2030.

Avoided Greenhouse Gas Emissions

We used the same estimate for the value of avoided greenhouse gas emissions as used by National
Grid, which come from the 2015 Avoided Energy Supply Cost study, Exhibit 4-7. These values in
S/short ton are provided below for 2019-2030.
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Table 1. Avoided Costs for Years 2019-2030

Avoided Avoided Avoided Avoided Peak | Non-Embedded
Capacity Costs Transmission Distribution Costs Hour Energy CO, Cost
Year (S/MW-yr) Costs (S/MW-yr) (S/MW-yr) Costs ($/MWh) (S/short ton)
2019 0 $124,913 $80,000 $80 $94
2020 0 $133,170 584,897 $82 $95
2021 0 $141,612 $86,595 S74 $95
2022 $55,042 $150,390 $88,326 $76 $94
2023 $55,936 $159,312 $90,093 S77 $93
2024 $62,393 $168,380 $91,895 $83 $92
2025 $64,297 $177,593 $93,733 $87 $91
2026 $69,950 $186,950 $95,607 $94 $90
2027 $75,749 $196,453 $97,520 S96 $89
2028 $84,529 $206,100 $99,470 $101 $88
2029 $102,516 $215,893 $101,459 $110 $87
2030 $97,070 $225,830 $103,489 $116 $85

3. Discount Rate

To estimate the net benefits of each PIM, we included societal benefits consistent with the Rhode
Island Benefit-Cost Framework. Therefore, we applied a societal discount rate of 3 percent
(equivalent to approximately 5.5 percent nominal).

4. Peak Coincidence Factors

Not all reductions in demand will have the same impact on the grid. For example, a reduction in the
monthly peak demand for the month of April would provide a benefit in terms of avoided
transmission costs for that month, but it would not provide a benefit in terms of forward capacity
market (FCM) costs, unless it was assumed to be available in the annual peak hour as well. For each
PIM, we made assumptions regarding the extent to which measures implemented for one PIM
would help to avoid annual peak demand, monthly transmission peak demand, and local
distribution peak demand (that is, at the feeder or substation level).

These assumptions are expressed in terms of assumed coincidence factors, which are then
multiplied by the targets to develop assumed MW reductions for each type of demand reduction.
These coincidence factors are shown in the table below for the System Efficiency and distributed
energy resource PIMs.
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Table 2. Assumed Peak Demand Coincidence for Measures Implemented to Achieve Each PIM

Transmission Distribution
FCM Peak Peak Peak

Performance Incentive Mechanism Coincidence Coincidence Coincidence
Transmission Peak Demand Reduction 0% 100% 5%
FCM Peak Demand Reduction 100% 8% 20%
Demand Response - Residential 100% 25% 80%
Demand Response - C&l 100% 25% 80%
Electric Heat Initiative 0% 0% 0%
Electric Vehicle Initiative 0% 0% 0%
Behind-the-Meter Storage 80% 30% 40%
Utility-Scale Storage 90% 90% 90%
Non-Wires Alternatives 60% 30% 100%

5. Assumed Costs to Customers of Implementing PIM

The cost of an initiative or technology implemented to achieve a PIM will have a large impact on
the net benefits that the PIM provides. For the FCM Peak and Transmission Peak PIMs we assumed
that there will be no additional cost to the customers, because the Company has not requested
recovery of any such costs in this rate case.

For most of the PIM initiatives (e.g., residential demand response, behind-the-meter storage), the
forward-going costs are not known at this time. Our cost estimates are based on our understanding
of the general cost-effectiveness of the relevant technology or program. Although these costs are
not known with great certainty, the majority of these PIMs are designed to provide shared savings
so that the Company is rewarded only when the PIM is cost-effective.

Our assumptions regarding the costs of achieving the PIM targets are expressed as a percent of
benefits in the table below.
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Table 3. Assumed Costs to Customers as Percent of Benefits for Each PIM

Performance Incentive Mechanism Assumed Costs as % of Benefits
Transmission Peak Demand Reduction 0%
FCM Peak Demand Reduction 0%
Demand Response - Residential 90%
Demand Response - C&l 70%
Electric Heat Initiative 71%
Electric Vehicle Initiative 80%
Behind-the-Meter Storage 90%
Utility-Scale Storage 90%
Non-Wires Alternatives 90%

6. PIM Incentives

Our approach to calculating the PIM incentives to provide to the Company includes the following
steps.

First, we determined the quantified net benefits for each of the PIM initiatives. These are based on
all of the assumptions described above.

Second, we determined how the quantified net benefits should be shared between the Company
and customers. For each PIM, we propose that the net benefits be shared on a 50/50 basis.

Third, we divided the quantified net benefits by the expected value of a basis point in each year,

using the Company’s assumptions. These assumptions may change if the revenue requirement is
changed from the Company’s assumption. The table below provides the assumed value of a basis
point.

Table 4. Assumed Value per Basis Point ($/bp)

2019 2020 2021

$59,493 $60,526 $63,602

Fourth, we identified additional unquantified benefits associated with each of the PIMs. We
assumed these to be in the form of (a) improved reliability or resilience; (b) other fuel benefits;
(c) market innovation or transformation benefits; or (d) low-income benefits. We chose the
number of basis points for each PIM based upon the type and number of unquantified benefits,
and the importance of each unquantified benefit in light of Docket 4600 goals and state energy
policies. The table below shows the categories of likely unquantified benefits and the basis points
assigned to reflect these benefits.
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Table 5. Basis Points for Unquantified Benefits

2019 | 2019 | 2020 & 2020 @ 2021 | 2021
Med | High | Med | High | Med | High
Performance Incentive Mechanism Unquantified Benefits | (bps) @ (bps) | (bps) | (bps) | (bps) | (bps)
Transmission Peak Reduction - - - - - -
FCM Peak Demand Reduction - - - - - -
Demand Response - Residential Reliability, Market 1 1 1 1 1 1
Transformation
Demand Response - C&l Reliability, Market 1 1 1 1 1 1
Transformation
Electric Heat Initiative Reliability, Market 1 2 1 2 1 2
Transformation, Low
Income Benefits
Electric Vehicle Initiative Market Transformation 2 3 2 3 2 3
Behind-the-Meter Storage Reliability, Market 1 2 1 2 1 2
Transformation
Utility-Scale Storage Reliability, Market 1 2 1 2 1 2
Transformation
Non-Wires Alternatives Market Transformation 1 2 1 2 1 2
Low-Income: participation in PST Low-Income Benefits 2 3 2 3 2 3
Low-Income: participation in A60 Low-Income Benefits 2 3 2 3 2 3
Provision of Customer Information | PST Support 1 - - - - -
Peak Demand Forecasting PST Support 1 - - - - -
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DIVISION EXHIBIT 4
SUBMITTED IN DOCKET 4770
ON BEHALF OF THE DIVISION OF PUBLIC UTILITIES AND CARRIERS

SUMMARY
Di n Proposal
o " . " Unquantified o ’ " . S 2
Targets Quantified Net Benefits ($1000) (before incentive) Benefits Additional Bps for Unquantified Benefits Incentives (Basis Points) Incentives ($1000)
2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2019 | 2020 2020 | 2021 2021 | 2019 2019 | 2020 2020 | 2021 2021
Bpsorshared | to | Assumed Mediu | High | Mediu | High | Mediu| High |Medium| High |Medium| High |Medium| High |Medium| High |Medium| High |Medium| High
Performance Incentive Mechanism e :‘o;:s“:sﬁ:: BCR Target Units Medium| High |Medium| High |Medium| High | Medium | High | Medium | High | Medium | High m (ops)| (bps) |m (bps)| (ops) |m (ops)| (bos) | (bs) | (oos) | (bps) | (ops) | (bos) | (bos) | 51,0000 | (61,0000 | (51,0000 | (61,000 | (51,000} | 51,0000
System Efficiency
Transmission Peak Demand Reduction [bps [ so% [  o% | [MW below baseline 228 342 255 383 284  425| %4765 $9,531| $5599 $11,198| $6,531 $13,062 - - - - - - 40 80 46 93 51 103 $2,383 $4,765| $2,800 $5599| $3,266 $6,531]
FCM Peak Demand Reduction |bps. | s0% | o% | [MW below baseline 29 44 31 26 32 48| 1,054  $2,108| $1,814  $3,629| $2,702  $5,405) - - - - - - 9 18 15 30 21 42 $527  $1054| $907 $1.814 $1351 $2,702|
Distributed Energy Resources $0 $0 s0 $0 $0 30|
Demand Response - Residential shared savings | 50% 90% 111 MW 1 2 2 3 3 4 $9 $17 $27 546 $59 $88|R&R; Mkt Trnsf 1 1 1 1 1 1 1 1 1 1 1 2 $64 se8|  $74 $83 $93 108
Demand Response - C&I shared savings | 50% 70% 143 MW 8 14 10 16 12 18 $206  $360|  $491  $819| 3881  $1,410|R&R; Mkt Trnsf 1 1 1 1 1 1 3 4 5 8 8 12| s162 5239 $306  $470| 504 $769
Electric Heat Initiative shared savings | 50% 71% 140 TonnesCO2| 464 556 | 580 696 | 595 714 $263  $315|  $329  $395| 3337 $405|R&R; Mkt Trnsf; LI 1 2 1 2 1 2 3 5 4 5 4 s| s sa77|  sa25 s38|  s232 $330)
Electric Vehicle Initiative bps 50% 80% 125 TonnesC02| 557 1,114| 757 1511 | 1,026 2,051 $67  $134|  $157  $313|  $276  $551|MkeTrnsf 2 3 2 3 2 3 3 4 3 6 4 7| s1s2 245 $199  $338| S265 3467
Behind-the-Meter Storage shared savings | 50% 90% 111 MW 1 2 1 2 1 2 $38 75 $87  $173|  S146  $292|R&R; Mkt Trnsf 1 2 1 2 1 2 1 3 2 3 2 4 $78  $157|  $104  $208
Utility-Scale Storage shared savings | 50% 90% 111 MW 3 6 3 6 3 6 $270  $539| 9595  $1,190|  $963  $1,926[R&R; Mkt Trnsf 1 2 1 2 1 2 3 7 6 12 9 17| $194 389 358 $716
_ Non-Wires Alternatives shared savings 50% 90% 111 MW 36| 3 6| 3 € 6] % $192|  $213  $425|  $354  $709|MktTrnsf 1 2 1 2 1 2l 2 4l 3 6 4 8 5] 34|
Existing  Energy Efficiency 5% 33% 3.03 MW 30 37 35 38 34 38 | $314,010 $314,010( $342,693 $342,693 $342,693 $342,693 - - - - - - 105 105 %0 % 86 86| 36247 56,247 $5455 $545
PST Support Services - - - - - - S0 50 S0 50
Low-Income: participation in PST initiatives bps % Ll cust in initiative 5 10 5 10 5 10| Ll benefits 2 3 2 3 2 2 3 2 3 2 3| su9 s178|  $121 s182f  S127 8191
Low-Income: participation in LI rate bps % LI cust in initiative 4 8 4 8 4 8 LI benefits 2 3 2 3 2 2 3 2 3 2 3| sue sws|  s11 182 s127 s191
Data Access | bps Plan - - - - PST Support 1 - - - - - 1 #VALUEY| - - - - $59 H#VALUE! 50 50 50 50
Peak Demand Forecasting (one-year) bps Report - PST Support 1 - - - 1 #VALEY| - - - - $59 #VALUE! s0 0 s0 50|
AMI Capabilities (2022) # cust with TVR - - - - - -
Subtotal Existing PIMs $314,010 $314,010( $342,693 $342,693| $342,693 $342,693 105 105 90 90 86 86
Subtotal New PIMs $6,767 $13,271| $9,312 $18,187| $12,250 $23,848] 71 #VALUEI| 89 169] 108 206 $4,216 #VALUEI| $5382 $10,204| 56,888 513,132
Total PIMs $320,777_$327,281] $352,005 $360,880] $354,043 $366,541 176 #VALUEI| 179 259] 194 292 |
Monthly Tx MW 21 31 23 35 2 39 16 27 2 41 32 55
6 HVALUE! 4 6 4 6
Info for Charts Net Benefits Basis Pts $30.000 =0
Med  High  Med  High & uNWAs
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Energy ncy A S 86 86 uDR: Res FCM Peak
Total New PIMs $12,250 $23,848 104 200 $0 .
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OUTCOMES
n Propo:

FCM Savings (MW-yr) Transmission Savings (MW-yr) Distribution Savings (MW-yr) Energy Avg (MWh) Energy Peak (MWh) GHG (Tons)
2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021
Performance Incentive Mechanism Target Units Medium | High | Medium | High | Medium | High | Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High |Medium | High | Medium | High | Medium | High
[system Efficiency
Transmission Peak Demand Reduction MW below baseline 4 0 4 o 4 of 10 2 12 23 13 2 6 1 6 13 7 14 4 0 4 0 0 0 o 0 o 0 o 0 o 0 0 o 0
FCM Peak Demand Reduction MW below baseline 15 29 15 3 16 32| 1 2 1 3 1 3 3 6 3 6 3 5 0 o 0 o ) 9| 15 29 15 31 16 32| ) 0 ) 0 ) 9
Distributed Energy Resources
Demand Response - Residential Incremental MW 1 2 3 5 6 9 4 1 1 1 2 2 1 2 2 4 H 7 4 0 4 0 0 o 1 2 3 5 6 9 0 0 0 0 0 0
Demand Response - C&I Incremental MW 8 1 18 30 30 48 2 4 H 8 8 1 6 u 1 2 2 3g) 4 0 4 0 0 0 8 1 18 30 30 48] 0 0 0 0 0 0
Electric Heat Initiative Incremental Tonnes CO2 4 o 4 o 4 of 4 o 4 0 4 of 4 0 4 0 4 of 4 0 0 0 0 0| 0 o 0 0 0 0 0 0 0 0 0 0
Electric Vehicle Initiative Incremental Tonnes CO2 4 o 4 o 4 of 4 o 4 0 4 of 4 0 4 o 4 of 4 0 4 0 4 of 4 o 0 0 0 0 557 1114 1314 2625 2339 4,674
Behind-the-Meter Storage Incremental MW 1 2 2 3 2 5 0 1 1 1 1 2 0 1 1 2 1 2 0 0 0 0 4 of 1 2 2 4 3 5 4 0 4 0 4 9
Utility-Scale Storage Incremental MW 3 5 5 1 8 16 3 5 5 1 8 16 3 5 5 1 8 16 0 0 0 0 0 0 3 6 6 2 9 13 0 0 4 0 4 9
i [incrementalvw________| 2 4 4 7 5 1 1 2 2 4 3 5| 3 6 6. 12 9 18} ) ) 0 ) ) 9 0 0 0 0 [ of [) 0 [} 0 ) of
Energy Efficiency Incremental MW 4 o 4 o 4 of 4 o 4 0 4 of 4 0 4 o 4 of 4 0 4 0 4 of 4 o 4 0 4 9 4 0 4 0 4 9
PST support services
Low-Income: participation in PST initiatives (% LI cust in initiative 4 o 4 o 4 of 4 o 4 0 4 of 4 0 4 o 4 of 4 0 4 0 4 of 4 o 4 0 4 9 4 0 4 0 4 9
Low-Income: participation in LI rate %L cust in initiative 4 o 4 o 4 of 4 0 4 o 4 of 4 0 4 0 4 of 4 0 4 0 4 of 4 0 4 0 4 0 4 0 4 0 4 0
Provision of Customer Information 0 4 o 4 o 4 of 4 0 4 o 4 of 4 0 4 0 4 of 4 0 4 0 4 of 4 o 4 o 4 0 4 0 4 0 4 0
Peak Demand Forecasting (one-year) 0 4 o 0 0 4 of 4 0 4 0 4 of 4 o 4 o 4 of 4 o 4 0 4 of 4 0 4 o 4 0 4 0 4 0 4 9
AMI Capabilities (2022) # cust with TVR 4 o 4 [ 4 of 4 [ 4 [ 4 of 4 [ 4 o 4 of 0 [ 4 o 4 of 4 o 4 o 0 of 4 0 4 0 4 9
Subtotal New PIMs 29 56 a7 87 8 121 18 35 26 50 35 66 2 2 38 7 57 103 - - - - - 28 53 a 82 6 13 557 1114 1314 2625 2339 4,676




INCENTIVES

Division Proposal

Incentive for Quantified Net Benefits U"s:::f‘i'{s'e“ Additional Bps for Unquantified Benefits Incentives (Basis Points) Incentives ($1000)
2019 2020 201 2019 2020 2021 2019 2019 | 2020 2020 | 2021 2021 | 2019 2019 | 2020 2020 | 2021 2021
Bpsorshared | %to | Asumed ’ ) v ) ) ) ) Medium| High |Medium| High |Medium| High |Medium| High [Medium| High |Medium| High |Medium| High |Medium| High |Medium| High
ncentive; Savings | Company :;’:‘:;;‘s BCR | TargetUnits | Medium | High | Medium | High | Medium | High (bps) | (bps) | (ops) | (bps) | (bps) | (bps) | (bps) | (bps) | (bps) | (bps) | (bps) | (bps) |($1,000)|($1,000) | ($1,000)|($1,000) | ($1,000) | ($1,000)
System Efficiency
Transmission Peak Demand Reduction [bps [ so% | o% | [MW below baseline 2 80 I 9 51103 . . . . . . 40 80| 46 93| st 103]| $2383 $4765| $2,800 $559| $3.266 $6,531
FCM Peak Demand Reduction [bps [ 50% | 0% | [MWbelowbaseline 9 18 15 30 21 2 - - - - - - 9 1| 15 30| 21 42| $527 suosa| 907 s1814) $1,351 $2,702
Energy Resources B B B B B B B B B B B B B B B B B B 0 s s 50| S0 30
Demand Response - Residential shared savings | 50% 90% | 111 [Incremental MW 0 0 0 0 0 1 [R&R; Mkt Trnsf 1 1 1 1 1 1 1 1 1 1 1 2| sea e8| 74 ss3|  s93  siog
Demand Response - C& shared savings | 50% 70% | 143 |Incremental MW 2 3 4 7 7 11 [ReR; Mkt Trnsf 1 1 1 1 1 1 3 4 5 8 8 12| 162 239 s306 saro| ss04  $769
Electric Heat Intiative shared savings | 50% 71% | 140 |Incremental Tonnes C 2 3 3 3 3 3 [R&R; Mkt Trnsf; L 1 2 1 2 1 2 3 5 4 5 4 s| s11 sa77| 225 sa1g|  sa3:2  $3agl
Electric Vehicle Initative bps 50% 80% | 1.25 |Incremental Tonnes C 1 1 1 3 2 4 |mike Trnsf 2 3 2 3 2 3 3 4 3 6 4 7| s1s2 saas| 199 s3z|  s2e5  $ae7]
Behind-the-Meter Storage shared savings | 50% 90% | 111 [Incremental MW 0 1 1 1 1 2 [R&R; Mkt Trnsf 1 2 1 2 1 2 1 3 2 3 2 4| s18 s1s7] sw04 08 s137 073
Utility-Scale Storage shared savings | 50% 90% | 111 [Incremental MW 2 5 5 10 8 15 [ReR; Mkt Trnsf 1 2 1 2 1 2 3 7 6 1 o 17| 194 s3s| sass  s716|  ssas  s1,000)
Non-Wires Alternatives shared savings | 50% 90% | 111 |incremental MW 1 2 2 4 3 6 [ Mkt Trnst 1 2 1 2 1 2 2 4 3 6 4 8| si08  sa1s| s167 s3] sam  sasy
" Existing Energy Efficiency 5% 33% 3.03 [Incremental MW T 264 2ea| 283 283| 269 29| | - S o ST T 15 05| e0 0 eo| 86 86| $6247 $6,247| $5455 $5,455| $5455  $5,455|
PST Support Services 0 0 0 o 0 o - - - - - - - - - - - - 0 so| s so| S0 s
Low-Income: participation in PST initiatives bps % U cust in initiative 0 0 0 0 0 o]ur benefits 2 3 2 3 2 3 2 3 2 3 2 3| s110 sl s11 s1m s127 s191]
Low-Income: participation in LI rate bps % U cust in initiative 0 0 0 0 0 o]ur benefits 2 3 2 3 2 3 2 3 2 3 2 3| s119 sl s11 sim s127  s191]
Provision of Customer Information bps o 0 0 0 0 0 olpsT support 1 - - - - - 1 owvawel| - - - - $59 #VALUE! 0 s s s
Peak Demand Forecasting (one-year) bps o 0 0 0 0 0 olpsT support 1 - - - - - 1 owvawel| - - - - $59 #VALUE! 0 s s s
AMI Capabilities (2022) # cust with TVR 0 0 0 0 0 o - - - - - - - - - - - - o so| s so|  so -
Subtotal Existing PIMs 264 268|283 283 269 269 105 105 90 oo 8 89
Subtotal New PIMs 57 1o 77150 9% 18 71 AVALUE] 89 169 108 206| 34,216 #VALUE| 55382 510,244] 56,888 513,13
[Total Pivis 321 35| 30 433 366 a5] 176 AVALUE| 179 250] 104 29))
System Efficiency 9 98 el 12 73 15
New DERs 6 27 24 a1 255

Other 6 #VALUE! 4 6 4 6
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Source: RIPDUC_2018_PeakLoadReduction_Summary_v| (Received from Day k 3/16/18)
Values calculated for 2.5% peak reduction

2019 2020 2021 2022
$/MW Generation Capacity $ -8 -8 -8 55042
$/MW Transmission Capacic § 124913 § 133,170 $ 141612 $ 150,390
$/MWh Energy $ 80 $ 8 $ 74 $ 76

$
$
$

2023

55936

159312 §
77 $

2024
62393 §
168,380 $
83 §

2025
64297 $
177593 §
87 $

2026

69,950 $

186,950 $
94

2027
75749 $

196,453 $ 206,100 $ 215893 $ 225830 $ 235913 §$ 246,141

9% $

2028

84529 §$

101

$

2029
102516 $

1o s

2030
97,070 $

e $

2031
108,661

121

$

$

2032
111,185 $

128§

2033
114,424 $

$ 256513 $ 267,031

136 $

2034
117,749 $

142§

2035

121,160 $

151

$

2036
124661 $

$ 277693 $ 288501 §$

156 $

2037
128254 $
299,454 §
166 $

2038
131,940
310,551
174
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Actuals and Predictions

Sum of 11 Monthly Peaks (MW)

15,500
15,000 Division Forecast
14,500
14,000
4.9 o Company..
13,500 0 o " Deadband
Sum of |1 Months
o Division Targets
13,000 Transmission Peaks
: (Weather-Normalized)
12,500
12,000
ARG IR OO U IR IR I
SRS PN SN RN G N PN N PN PN P SIS
N e R R

Sum of Il Monthly Peaks

Year Monthly_Peak

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

15,038
14,290
13,420
15,098
14,177
14,380
14,826
13,909
13,990
13,928
13,906
NA
NA
NA
NA

Sumof |1
Monthly

% of standard error:

50%

100%

150%

Weather-
Norm 11 Mo
Baseline

Company's
YoY Target
Reductions

c

s

Targets

Synapse Min
MW

Target

ynap:
Medium
MwW

Synapse
High MW
Reductions

™Min MW for
Benefits Calc

Med MW Tor
Benefits Calc

High MW for
Benefits Calc

(excl
Deadband)

(excl
Deadhand)

(excl
Deadband)

14,924
14,192
13,919
15,253
14,198
14,194
14,462
13,628
13,921
14,121
14,151
13,843
13,772
13,701
13,630

13,807
13,773
13,737

228
255
284

13,658
13,573
13,488

13,544
13,445
13,346

114
128
142

228
255
284

342
383
425

114
128
142

228
255
284




00 N O L1 A W N —

o U A W N — O v

Year

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Monthly_Peak HDD

NA
NA
NA
NA
NA

15,038
14,290
13,420
15,098
14,177
14,380
14,826
13,909
13,990
13,928
13,906

238
245
224
185
234
166
239
233
250
238
247
227
227
227
227
227

Tmp_max

629
598
609
718
631
685
625
618
613
612
618
632
632
632
632
632

Tmp_min CDD
447
431
455
495
433
524
448
430
418
457
436
452
452
452
452
452

6l
45
41
76
51
55
60
42
50
57
59
54
54
54
54
54

Weather_Normalize«Standard_Error

14,924
14,192
13,919
15,253
14,198
14,194
14,462
13,628
13,921
14,121
14,151
13,843
13,772
13,701
13,630
13,559

201
228
255
284
312



Source: Attachment DIV 8-4
Polk Data - National Grid

Synapse Analysis
Rl - Cumulative Company Forecast 2013-201 2017-2021
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 CAGR CAGR
BEV(PEV) 32 41 17 193 313 483 725 1069 1557 77% 49%
HEV(PHEYV) 178 182 413 538 772 1080 1486 2021 2726 44% 37%
210 223 530 731 1085 1563 2211 3090 4283 51% 41%
RI - Incremental Company Forecast 2014-201'2014-202
2010 2011 2012 2013 2014 2015 2016 2017 - Annualized 2018 2019 2020 2021 Std Dev 131 359
BEV(PEV) 32 9 76 76 120 170 242 344 488
HEV(PHEYV) 178 4 231 125 234 308 406 535 705
210 13 307 201 354 478 648 879 1193
Synapse [Forecast + .5 SD 0.5 827 1,058 1,372
Check Forecast + | SD | 1,007 1,238 1,552
Forecast + 1.5 SD 1.5 1,186 1,417 1,731
120% 778 1,055 1,432
Company Gross
140% 907 1,231 1,670
Targets
180% 1,166 1,582 2,147
Min 130 176 239
Company Net
Target 259 352 477
Targets
Max 518 703 954
2019 2020 2021
Medium |High Medium|High Medium |High
259 518 352 703 477 954
Tons Avoided/Vehicl 2.15 2.15 2.15 2.15 2.15 2.15
Targets in Tons 556.85( 1113.7 756.8| 1511.45| 1025.55] 2051.1







Source: Attachment DIV-1-1-3, Tab "9.EH - BCA Summary"
Rhode Island Power Sector Transformation | Benefit-Cost Analysis (BCA) Models | EH - BCA Summary

EH BCA ratios,

omprehensive benefits and costs, and sensitivty analyses

EH - BCA Summary

Synapse Targets:

Societal Cost Test
RI Electric Heat BCA

Comprehensive Benefits & Costs

Compare to Company Calculations

[Forward Commitment: Capacity Value S 832,005 Forward Commitment: Capacity Value 832,005
Enerey Supply & Transmision Operating Value of
Energy Supply & Transmission Operating Value of Energy| Energy Provided or Saved (time- and location-specific
Provided or Saved (time- and location-specific LMP) s (3591188) ) s @soLise)
2 [Avoided Renewable Energy Credit (REC) Cost B (324,190)| " x x %__| Avoided Renewable Energy Credit (REC) Cost s (324,190)
s £ + | x| Wholesse Worke rce mpacis s (67
&  [Greenhouse Gas (GHG) Externality Costs § 1479569 & x Greenhouse Gas (GHG) Externality Costs s 1479569
Criteria Air Pollutant and Other Costs s x Criterla Al Costs | § 72
Non-Electric Avoided Fuel Cost $ 12,737,349 x Non-Electric Avoided Fuel Cost s 12,737,349
[Economic Development B - x Economic Development B N
x % Change in Uity Revenue s 1484377
$ 11134218 $ 22,602,020
Utility / Third Party Developer Renewable Energy, N | l ‘ Utilty / Third Party Developer Renewable Energy,
2 |Efficiency, or DER Costs $ 1126843 g * * * |efficiency, or DER Costs 1,126,843
& [Program Participant / Prosumer Benefits / Costs S 6,756,766 ° % Program Participant / Prosumer Benefits / Costs S 6756766
$ 7,883,608 7,883,608
BCA Ratio
Net Benefits $ 3,250,610
First-Year Tonnes CO2 Avoided $ 1638
Net Benefit/Incremental Tonne CO2 $ 1984
Source: Attachment DIV I-1-3, Tab "l EH - Benefis”
Forward Commitment: Capacity Value el Yr2 Yr3 Yrd Yr S5 Yr6 Y7 Yr8  Yr9  Yr10  Yril  Yri2 Yri3  Yrld4 Yrl5 Yrl6 Yrl7 Yri8 Yrl9 Yr20 Yr2l Yr22 Yr23 Yr24 Yr25 Yr26 Yr27 Yr28 Yr29  Yr30
Reduction in Peak Load (4-yr delay) W ‘Calculated. Based on Rl draft testimony. 13921 29816 47684 47684 47684 47684 47684 47684 47684 47684 47684 47684 47684 47684 47684 40259  317.87 22269 22269 22269 22269 22269 22269 22269 22269 (5774 8351 - B B
1 1 - Losses % AESC 2015, p. 286, 15O Distribution Losses. __ 92% 9% 9% 92% 2% % o o o % O M % M % Mk O N % Mk W MK W% Wk W% WX W% Nk k0%
= ‘Change in Electric Load at System o 15132 32409 5183 51831 si830 51831 51831 51831 5I831 51831  SI831  5I831 51831  SI831  SIB3l 43759 34551 24206 24206 24206 24206 24206 24206 24206 24206 17146 9077 - B B
Ix System Coincidence Factor % Based on NY BCA model 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ix Derating Factor % Based on NY BCA model 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 _ 100 100 100 100 100 100 100 100 100
- ‘Avoided Generation Capacity [ 1513232409 51831 5183l 51831 583151831 5i831 51831 5i831 5183l 5/831 51831 5I831 51831 43759 34551 24206 24206 24206 24206 24206 24206 24206 24206 17146 9077 - - -
Increased Energy Use MWh (1473)  (3214)  (5.103)  (5.103) (5.103) (5103)  (5103) (5103) (5103) (5103) (5.103) (5.103) (5103) (5103) (5103) (3906) (2541) (1.008) (1008) (1.008) (1,008 (1.008) (1.008) (1.008) (1.008)  (73))  (355) - - -
I-Losses % 2% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% 92% % 92% 92% 92% 92% 92% 2% 92% 92% 92% 92% 92%
‘Change in Energy Use at System MWh el 3493 547 557 5547 SS47 BS47 5547 5547 SS47 5547 5547 5547 5547 5547 4246 2762 <1095 1095 <1095 1095 <1095 1095 <1095 1095 795 386 0 0 0
Non-Embedded CO2 Cost per MWh $MWh 4803 4854 4905 4871 4833 4792 4747 4699 4647 4591 4530 4466 4397 5423 5531 5641 5753 5868 5984  61.03 6224 6348 6474 6603 6734 6868 7005 7144 7286 7430
Electricity Added Carbon Costs 76908 -169566 272075 -270165 268069 265782 -263328 260637 257733 254643 251291 247703 243871 -300822 -306800 -239527 -I158919  -64264  -65541 -66844 68172  -69527  -70908  -72318  -73755  -54583 27061 0 0 0
Non-Embedded CO2 Cost per Metric Ton $iMetric Ton 9336 9434 9534 9467 9394 9303 9227 9133 9031 8923 8806 8680 8546 10541 10751 10964 1182 11404 11631 11862 12098 12338 12584 12834 13089 13349 13614 13885 1461 14442
Increase in Metric Tons of CO2 Mexric Tons @4 (79 (84 (2854 (854 (854 (85 (854 (854 (854 (85 (854 (85 (854 (854 (18) (421  (6) (63 (6  (563) (6  (63) (6 (563 (909 (%) - - B
Fuel Oil CO2 Reduction
Fuel Ol CO? Emissions Reduction metric tons 1267 2841 442 4492 4492 4492 4490 4492 4492 4492 4492 4492 4492 4492 4492 3593 2567 1414 1414 L4l4 L4I4 1414 1414 44 1414 106 499 - - -
Net Reduction in CO2 merric tons 464 1043 1638 138 1638 1638 1638 1638 1638 1638 1638 1638 1638 1638 1638 1408 I046 85| @5 85| @l 85| @l 8| 8l 67 300 - - -
Incremental Reduction in CO2 metric tons (medium target) 464 580 595
(High Target) 556 696 714
Source: Attachment DIV 1-1-3, Tab "10.EH - Inputs”
Number of Conversions - ASHP 3 ton 39 45 50
Number of Conversions - GSHP 4 ton 18 2 2
Number of Conversions - GSHP 82 ton '
Source: Attachment DIV 25-18, Assumptions.
Avoided CO2 per Year/unit - ASHP 3 ton 3 3 3
Avoided CO2 per Yearfunit - GSHP 4 ton s s 8
Avoided CO2 per Year/unit - GSHP 82 ton 59
Source: Attachment DIV 25-18, Targets
Incremental Avoided CO2 per Year - Equipment Incentives 7 194 4
Incremental Avoided CO2 per Year - GSHP 82 ton - 59 -
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Attachment DIV 25-18
Electric Heat Workpaper 9.2

PREVIOUS TARGETS (INCORRECT)

ANNUALIZED CO2

THE NARRAGANSETT ELECTRIC COMPANY
d/b/a NATIONAL GRID

RIPUC Docket No. 4770

Attachment DIV 25-18

Page 1 of 2

Reductions
_ . Target Targets (annual
Program Design Element Program Metrics Levels metric tons CO2)
2018 2019 2020
Carbon reduction Min 0 44 0
1.  GSHP Program (metric tons CO2 Mid 0 55 0
avoided per year) Max 0 66 0
Carbon reduction Min 119 134 156
2. Equipment Incentives (metric tons CO2 Mid 149 168 195
avoided per year) Max 179 202 234
Final Targets (combined metric tons CO2 avoided per yer) 2018 2019 2020
Min 119 178 156
Mid 149 223 195
Max 179 268 234

GSHP: 55.23 tons avoided CO2 expected per year of the system
Equipment Incentives: 149, 168, and 195 incremental tons annually for years 1, 2, 3

REVISED TARGETS (CORRECTED)

. . Target Targets (annual
Program Design Element Program Metrics Levels | 2018 2019 2020
Carbon reduction Min 0 47 0
1.  GSHP Program (metric tons CO2 Mid 0 59 0
avoided per year) Max 0 71 0
Carbon reduction Min 137 155 179
2. Equipment Incentives (metric tons CO2 Mid 171 194 224
avoided per year) Max 206 232 269
Final Targets (combined metric tons CO2 avoided per yer) 2018 2019 2020
Min 137 202 179
Mid 171 253 224
Max 206 303 269

GSHP: 59 tons avoided CO2 expected per year of the system

Equipment Incentives: 171, 194, and 224 incremental tons annually for years 1, 2, 3

Change in Targets (absolute) 2018 2019 2020
Min 18 24 23
Mid 22 30 29
Max 27 36 35
Change in Targets (percentage] 2018 2019 2020
Min 15% 13% 15%
Mid 15% 13% 15%
Max 15% 13% 15%




Attachment DIV 25-18
Electric Heat Workpaper 9.2 Assumptions

THE NARRAGANSETT ELECTRIC COMPANY
d/b/a NATIONAL GRID
RIPUC Docket No. 4770
Attachment DIV 25-18
Page 2 of 2

Assumptions

Carbon Emissions Factors - non-electric fuels

Metric
Lbs/ Short Ton /
Fuel Ton/
MMBTU MMBTU
MMBTU Source

Natural Gas 117 0.0585 0.0530704 https://www.eia.gov/tools/fags/faq.cfm?id=73&t=11
Fuel Oil 161.3 0.08065 0.0731645 https://www.eia.gov/tools/fags/faq.cfm?id=73&t=1 |
Propane 139 0.0695 0.0630494 https://www.eia.gov/tools/fags/faq.cfm?id=73&t=1 |

Metric tons q % reduction

Average annual emissions of an oil-heated
home

Average annual avoided CO2 from oil-to-
ccASHP conversion

Average annual avoided CO2 from oil-to-

GSHP conversion

~8

~3

n/a

38%

63%

3855

282.0493



2017 2018 2019 2020 2021
Medium Target:
EE Measure Lifetime (years) 9.5 9.8 1.4 1.4
EE Energy Savings (Iftm MWh) 1,712,064 1,904,592 2,160,318 2,160,318
EE Energy Savings (MWh) 201,347 179,968 194,677 189,509 189,509
EE Capacity Savings (MW) 29 30 35 34 34
EE Benefits ($1000) $373,005 $438942 $451,783 $451,783
EE Funding ($1000) $115547 $124,932 $109,090 $109,090
EE Net Benefits (before incentive) $257,458 $314,010 $342,693 $342,693
Costs as % of Benefits 31% 28% 24% 24%
EE COSE ($/MWh) 7.1 7.7 6.2 6.2
EE Incentive ($1000) 5,777 6,247 5,455 5,455
Maximum Target:
Scale-up factor 1.06 .12 1.12
EE Energy Savings (MWh) 205,801 211,804 211,804
EE Capacity Savings (MW) 37 38 38
EE Funding ($1000) 132,071 121,924 121,924
EE Incentive ($1000) 6,604 6,096 6,096

Notes:

Nat Grid Workpaper 9-1, page 3 has EE MW targets that are the same as the Three-Year Plan

It also has EE MW Max targets. They are presented above.

The rest of the max target information is just scaled up by the same ratio as MW.

Table From National Grid 2018-2020 Three-Year EE Plan

Electric Progranls 2018 2019+ 2020
Savings and Benefits
Annual MWh Savings 179,968 194,677 189,509
Lifetime MWh Savings 1,712,064 1,904,592 2,160,318
Savings as a Percent of 2015 Sales 2.40% 2.60% 2.53%
Annual Peak kW Savings 29,639 35,188 34,224
Winter Peak kW Savings 29,092 26,517 28,466
Total Benefits (RI Test) S 373,004,694 | S 438942301 | S 451 782,884
Costs
Total Funding Required ) 115,547,860 | $ 124932991 | $ 109,090,025
Cents per lifetime kWh S 0.071] § 0077 | S 0.062
EE Program Charge per kWh S 0.01090 | S 0.01390 | § 0.01193
Benefit Cost Ratio (Rl Test) 2.93 2.88 3.23
Participation TBD TBD TBD
*2019 includes 25,530 Annual MWh and correlated costs and benefits, as an adder for future innovation.
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