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1 I. Introduction and Summary

2 Q: Pleasestate your name, occupation, and business address.
3 A: My name is Jonathan F. Wallach. I am Vice President of Resource Insight,

4 Inc., 5 Water Street, Arlington, Massachusetts.

5 Q: Pleasesummarizeyour professional experience.
6 A: I have worked as a consultant to the electric power industry since 1981.
7

From 1981 to 1986, I was a Research Associate at Energy Systems

8 Research Group. In 1987 and 1988, I was an independent consultant. From
9 1989 to 1990, I was a Senior Analyst at Komanoff Energy Associates. I
10 have been in my current position at Resource Insight since 1990.

11 Over the past four decades, I have advised and testified on behalf of
12 clients on a wide range of economic, planning, and policy issues relating to
13 the regulation of electric utilities, including: electric-utility restructuring;
14 wholesale-power market design and operations; transmission pricing and
15 policy; market-price forecasting; market valuation of generating assets and
16 purchase contracts; power-procurement strategies; risk assessment and
17 mitigation; integrated resource planning; mergers and acquisitions; cost
18 allocation and rate design; and energy-efficiency program design and
19 planning.
20 My resume is attached as Exhibit JFW-1.

21  Q: Haveyou testified previoudly in utility proceedings?
22 A: Yes. I have sponsored expert testimony in more than 90 state, provincial,
23 and federal proceedings in the U.S. and Canada. I include a detailed list of

24 my previous testimony in Exhibit JFW-1.
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1  Q: Onwhosebehalf areyou testifying?

2 A: I am testifying on behalf of the South Carolina State Conference of the

3 National Association for the Advancement of Colored People (“SC
4 NAACP”), the South Carolina Coastal Conservation League (“CCL”), and
5 Upstate Forever.

Q: Areyou sponsoring any exhibits?
Yes. I am sponsoring the following exhibits:

e  Exhibit JFW-1: Resume of Jonathan Wallach, Resource Insight, Inc.

© o 9 o
>

e  Exhibit JFW-2: Citations to Marginal-Price Elasticity Studies

10 Q: Whatisthe purposeof your testimony?
11 A: On November 8, 2018, Duke Energy Progress, LLC (“DEP” or “the

12 Company”) filed with the Public Service Commission of South Carolina
13 (“Commission”) an application and supporting testimony for approval of
14 increased electric rates and charges. My testimony explains why the
15 Commission should reject the Company’s proposal to increase the monthly
16 Basic Facilities Charge (“BFC”) for residential customers.! I respond to the
17 testimony of Company witness Janice Hager regarding the Company’s cost
18 of service study (“COSS”), which served as the basis for its proposal to
19 increase the BFC, and the testimony of Company witness Steven B.
20 Wheeler regarding DEP’s proposed increase in the BFC.

21  Q: Please summarizeyour findings and recommendations.
22 A: The Company has not justified its proposal to more than triple the

23 residential BFC. The Company proposes to increase the residential BFC in

I The Company also proposes to include in the BFC for Schedule R-TOUD customers an
additional monthly fixed charge to cover the cost of time-of-use meters. I do not address this
proposal.

Direct Testimony of Jonathan Wallach e Docket No. 2018-318-E e March 4, 2019 Page 2



1 order to recover all costs classified as “customer-related” in its cost of

2 service study (“COSS”). However, contrary to long-standing Commission
3 precedent, DEP has classified a portion of the cost of its distribution grid as
4 customer-related in the COSS based on a “minimum-system” analysis.?
5 This inherently flawed analysis erroneously classifies some distribution-
6 grid costs—a portion of the cost of poles, wires, conduits, and
7 transformers—as customer-related, even though they are in fact driven by
8 usage and therefore properly classified as “demand-related.” The
9 Company’s COSS thereby overstates the amount of customer-related costs
10 appropriately recovered through the residential BFC.
11 Accordingly, the Commission should reject the Company’s reliance on
12 a minimum-system analysis to classify distribution-grid costs as customer-
13 related in the COSS. Instead, consistent with this Commission’s long-
14 standing precedent, DEP should classify all such distribution-grid costs as
15 demand-related. Only the costs incurred by DEP to connect customers to the
16 distribution grid — i.e., the cost of meters, service drops (the line connecting
17 a residence to the grid) and meter-reading, billing, and other customer-
18 service expenses — should be classified as customer-related.
19 The Company’s proposal to recover distribution-grid costs through the
20 residential BFC also runs contrary to established principles for designing
21 cost-based rates since it would inappropriately shift recovery of costs driven
22 by usage from the volumetric energy rate to the fixed BFC. As explained in

2 In a 1988 order granting a rate increase to DEP’s predecessor, Carolina Power & Light
Company (“CP&L”), the Commission rejected an intervenor’s recommendation that CP&L
use the minimum-system method to classify distribution costs. Order No. 88-864, Docket No.
88-11-E, 11 (August 29, 1988).
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1 more detail below, the Company’s proposal to recover usage-driven costs

2 through the residential BFC would:

3 e Lead to subsidization of high-usage residential customers’ costs by
4 low-usage customers, and thereby inequitably increase bills for the
5 Company’s low-usage residential customers.

6 e  Dampen price signals to consumers for controlling their bills through
7 conservation, energy efficiency, or distributed renewable generation.

8 Consequently, the Commission should reject the Company’s proposal
9 to increase the BFC for residential customers. Instead, consistent with
10 enduring cost-causation and rate-design principles, I recommend that the
11 monthly BFC be set at $9.23 per residential customer to reflect the cost to
12 connect a residential customer.?

13 Q: Howistherest of your testimony organized?

14 A: In Section II, I describe the Company’s proposal for increasing the

15 residential BFC. In Section III, I discuss how the Company’s COSS
16 misclassifies demand-related distribution-grid costs as customer-related. In
17 Section 1V, I explain how DEP’s proposal to increase the residential BFC
18 violates long-standing principles of cost-based rate design. In Section V, I
19 discuss how DEP’s proposal would give rise to unreasonable cost
20 subsidization within the residential class. In Section VI, I discuss how the

3 In Docket No. 2018-319-E, 1 recommended that the BFC for Duke Energy Carolinas’
residential rate classes be increased from current levels by the same percentage as the revenue
increase ultimately authorized by the Commission in that proceeding for those classes. I do
not adopt that recommendation for this proceeding because it would likely result in a
residential BFC that exceeds the cost to connect a Duke Energy Progress residential customer
and therefore would unduly harm low-usage customers.
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1 Company’s proposal would dampen energy price signals. Finally, I provide

2 my conclusions and recommendations in Section VII.

3 |I. DEP'sProposal toIncreasethe Residential BFC

4 Q: WhatistheBasic Facilities Charge?
5 A: The BFC is a fixed fee charged to each customer on their monthly bill

6 regardless of the customer’s energy usage during that month.

7 Q: Whatisthe Company’s proposal with respect to the BFC for residential
8 customer s?

9 A: Forresidential customers taking standard service under Schedule RES, DEP

10 proposes to more than triple the BFC from $9.06 to $29.00 per customer per
11 month. For residential customers taking time-of-use service under Schedule
12 R-TOUD, DEP proposes to nearly triple the BFC from $11.91 to $31.85 per
13 customer per month.*

14 Q: Whatisthebasisfor the Company’s proposal to increasetheresidential
15 BFC?

16 A: According to Company witness Wheeler, DEP proposes to increase the
17 residential BFC in order to recover the residential classes’ share of the costs

18 classified as customer-related in the Company’s COSS.>

4 Wheeler Direct Exhibit Nos. 2 and 5, attached to Direct Testimony of Seven B. Wheeler
for Duke Energy Progress, LLC, Docket No. 2018-318-E (November 8, 2018) [hereinafter
“Wheeler Direct”]. The current BFC for Schedule R-TOUD customers is set at the current
Schedule RES BFC ($9.06) plus $2.85 for the cost of a time-of-use meter. The Company
proposes to set the BFC for Schedule R-TOUD customers at the proposed Schedule RES BFC
($29.00) plus $2.85.

5 Wheeler Direct, 14.
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1 Q: Doesthe Company’'s COSS provide a reasonable basis for increasing
2 theresidential BFC?

3 A: No. As discussed below in Section III, the Company’s COSS erroneously

4 classifies some distribution costs as customer-related and therefore
5 overstates the amount of customer-related costs that are appropriately
6 recovered through the residential BFC.

7 Q: What isthe purpose of the Company’'s COSS?
8 A: The purpose of the COSS is to allocate the Company’s total revenue
9 requirement to the various rate classes in a manner that reasonably reflects

10 each class’s contribution to that revenue requirement.

11  Q: Please describe how the total revenue requirement is allocated to rate
12 classesin the Company’s COSS.

13 A: In order to allocate the total revenue requirement to rate classes, the COSS

14 first separates that total into production, transmission, distribution, and
15 customer cost functions. Costs in each function are then classified as
16 energy-, demand-, or customer-related based on whether costs are
17 considered to be “caused” by energy sales, peak demand, or the number of
18 customers, respectively. Finally, costs classified as either energy-, demand-,
19 or customer-related are allocated to customer classes in proportion to each
20 class’s contribution to total-system energy sales, peak demand, or number
21 of customers, respectively.

22 Q: Pleasedescribehow costsare classified in the Company’s COSS.

23 A: The Company classifies the costs of meters, service drops, and customer

24 services as customer-related in the COSS. As I discuss below in Section III,
25 these are the only categories of costs that are properly classified as
26 customer-related.
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1 In addition, the Company relies on a “minimum-system” analysis to

2 classify some distribution-grid costs — a portion of pole, conductor, conduit,
3 and line-transformer costs — as customer-related. As discussed in Section
4 III, the minimum-system classification methodology is fundamentally
5 flawed and incorrectly classifies distribution-grid costs as customer-related.
6 The remaining portion of pole, conductor, conduit, and line-
7 transformer costs not classified as customer-related are instead classified as
8 demand-related in the COSS, along with all production and transmission
9 plant and fixed operations and maintenance (“O&M”) costs. Finally, fuel
10 and variable O&M costs are classified as energy-related.

11  Q: Pleasedescribe how the Company usesthe minimum-system analysisto
12 classify some pole, conductor, conduit, and line-transformer costs as
13 customer -related.

14 A: The Company’s minimum-system analysis attempts to estimate the cost to

15 install the same amount of poles, conductors, conduit, and line transformers
16 as are currently on the distribution system, assuming that each piece of
17 distribution equipment is sized to meet minimal load.® In other words, the
18 Company’s minimum-system analysis attempts to estimate the cost to
19 replicate the configuration of the existing distribution grid using
20 “minimum-size” equipment.

21 The Company’s COSS classifies the cost of this hypothetical
22 minimum-size distribution grid as customer-related. The difference between
23 the total cost of the distribution grid and the estimated cost of the

¢ Direct Testimony of Janice Hager for Duke Energy Progress, LLC, Docket No. 2018-
318-E, 12 (November 8, 2018) [Hereinafter “Hager Direct”].
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1 hypothetical minimum-size distribution grid is classified as demand-related

2 in the Company’s COSS.

3 Q: Is there another method that utilities typically use to classify
4 distribution costs?

5 A: Yes. Under the Basic Customer method, only the costs of meters, service
6 drops, and customer services are classified as customer-related and all other

7 distribution costs are classified as demand-related.

8 Q: Does DEP propose to recover all of the costs classified as customer -

9 related in its COSS through the residential BFC?

10 A: Yes. Based on the minimum-system approach, the Company’s COSS
11 estimates a customer-related cost of $28.90 per residential bill.” The
12 Company proposes to collect this amount in full through the BFC for
13 standard-service and time-of-use residential customers.

14 1ll. DEP'sCOSSMisclassifies Distribution Costs

15 Q: |Isthe Company’s proposal to classify distribution costs based on a
16 minimum-system analysis a break from past practice?

17 A: Yes. In its previous general rate case in 2016, DEP relied on a modified

18 version of the Basic Customer method which classified meter, service-drop,
19 and a portion of line-transformer costs as customer-related, and all other
20 distribution costs as demand-related.8

7 Calculated based on data regarding customer-related costs and the number of residential
bills provided in the Company’s responses to Vote Solar Data Request Nos. 1-20 and 1-25,
respectively.

8 Hager Direct, 12.
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1 The 2016 proceeding was the Company’s first general rate case since

2 1988. As in the 2016 proceeding, Carolina Power & Light Company (DEP’s
3 predecessor) did not rely on the minimum-system method to classify
4 distribution costs in the 1988 general rate case. In fact, the Commission in
5 the 1988 proceeding explicitly rejected a request by an intervening party for
6 CP&L to use the minimum-system method.

7 Q: HasDEP explained why it decided in this proceeding to switch from its
8 modified Basic Customer classification method to the minimum-system
9 classification method?

10 A: No. Instead, Company witness Hager simply describes the various

11 minimum-system classification approaches and then opines that the Basic
12 Customer method would yield cost classifications that are “counter to cost
13 causation principles.”

14 Q: Do you agree with Ms. Hager’s contention that the Basic Customer
15 method produces cost classifications that are inconsistent with cost-
16 causation principles?

17 A: No. To the contrary, it is the minimum-system classification approach
18 adopted by DEP in this proceeding which classifies distribution costs

19 inconsistently with cost-causation principles.

20 Q: Why are minimum-system classifications inconsistent with cost-
21 causation?
22 A: The minimum-system method suffers from a number of fundamental flaws

23 which lead to classifications that are contrary to cost-causation principles.

9 Hager Direct, 15.
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1 For one, the minimum-system approach implausibly assumes that a

2 utility would incur costs to build a distribution grid to serve customers that

3 have no load. As noted in a study by the Regulatory Assistance Project:

4 ... the threshold assumption is that there is some portion of the system

5 whose costs are unrelated to demand (or to energy for that matter).

6 From one perspective, this notion has a certain intuitive appeal —

7 these are the lowest costs that must be incurred before any or some

8 minimal amount of power can be delivered — but from another

9 viewpoint it seems absurd, since in the absence of any demand no such
10 system would be built at all.10
11 For another, the minimum-system approach erroneously assumes that
12 the minimum system would consist of the same number of units (e.g.,
13 number of poles, feet of conductors) as the actual system. In reality, load
14 levels help determine the number of units, as well as their size. Minimum-
15 system analyses ignore the effect of loads on the number of units installed,
16 or the type of equipment installed, classifying some costs as customer-
17 related even though they are really driven by demand.

18 Finally, the minimum-system method fails to account for the fact that
19 even the minimum-size equipment currently installed on the system has
20 some amount of load-carrying capability. Consequently, some portion of the
21 cost for this minimum-size equipment should be classified as demand-
22 related. However, under the minimum-system method, that demand-related

10 Frederick Weston, Charging for Distribution Utility Services: Issues in Rate Design,
Regulatory Assistance Project, 31 (December, 2000), available at
https://www.raponline.org/wp-content/uploads/2016/05/rap-weston-
chargingfordistributionutilityservices-2000-12.pdf.
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1 portion of the cost of the minimum-sized equipment is instead misclassified

2 as customer-related.!!

3  Q: What is the magnitude of misclassified cost under the Company’s
4 minimum-system classification?

5 A: [ estimate that about $31.4 million of the distribution-grid costs allocated to
6 the residential rate classes in the COSS have been misclassified as

7 customer-related under the Company’s minimum-system method.

8 Q: Howdid you deriveyour estimate of misclassified cost?

9 A: In response to a data request, DEP provided the unit cost results from its

10 COSS and from a revised cost of service study that classifies distribution
11 costs using the Basic Customer method.!? These results show that the
12 Company’s COSS classifies about $47.6 million of residential revenue
13 requirements as customer-related, while the revised cost of service study
14 based on the Basic Customer method classifies about $16.2 million of
15 residential revenue requirements as customer-related. The $31.4 million
16 difference between these two results represents demand-related distribution-
17 grid costs that have been misclassified as customer-related under the
18 Company’s minimum-system classification method.

19 Q: How would these misclassified costs be recovered under the Company’s
20 proposal for theresidential BFC?
21  A: As noted in Section II, DEP proposes to recover through the residential

22 BFC all costs that the Company’s COSS classified as customer-related (and

11" George J. Sterzinger, “The Customer Charge and Problems of Double Allocation of
Costs”, Public Utilities Fortnightly, (July 2, 1981).

12 DEP response to Vote Solar Data Request No. 1-20.
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1 allocated to the residential classes). Thus, the proposed residential BFC

2 would recover not just costs that are truly customer-related but also those
3 distribution-grid costs that are erroneously classified as customer-related in
4 the Company’s COSS.

5 Q: What do you recommend with regard to the Company’s proposal to
6 rely on the minimum-system method to classify distribution costsin its
7 cost of service study?

8 A: The Commission should reject the Company’s proposal to break with its

9 long-standing practice and begin using the minimum-system method to
10 classify distribution-grid costs in its cost of service studies. Instead, DEP
11 should be directed to continue classifying distribution costs using the Basic
12 Customer method, but without classifying a portion of line-transformer
13 costs as customer-related as it did in its 2016 cost of service study.

14 IV. DEP'sProposed Increasetothe Residential BFC Violates Principles of
15 Cost-Based Rate Design

16 Q: How did DEP use the results of its COSS in the design of proposed
17 ratesfor theresidential rate classes?

18 A: As discussed above in Section II, the Company proposes to set the

19 residential BFC at the amount that would recover the residential classes’
20 share of costs classified as customer-related with the minimum-system
21 method in the COSS. The Company further proposes to set the energy rate
22 for each residential rate class at the amount that would recover the
23 difference between each class’s share of requested total revenues and the
24 revenues collected from that class through the proposed BFC.
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1 Q: What are the relevant considerations in designing cost-based rates for
2 residential customers?

3 A: The primary challenge in rate design is to reflect the costs that customers

4 impose on the system, both to share costs fairly and to encourage
5 economically efficient usage of utility resources. Accordingly, fixed
6 customer charges should reflect the fact that each customer contributes
7 equally to certain types of costs regardless of that customer’s energy usage.
8 Volumetric energy rates, on the other hand, recognize that customers of
9 different sizes and load profiles contribute to other types of costs at different
10 levels. If usage-driven costs are inappropriately collected through fixed
11 customer charges, then customers will have reduced incentives to control
12 their bills through conservation or investments in energy efficiency or
13 distributed renewable generation.!3

14 Q: Given these considerations, what categories of costs are appropriately
15 recovered through the volumetric energy rate?

16 A: In order to provide cost-based price signals, volumetric energy rates should

17 be set at levels that recover those categories of costs that are driven by
18 customer usage over the long run. This includes plant, fuel, and O&M costs
19 for the production, transmission, and distribution functions, along with
20 certain customer-service costs that tend to vary with usage, such as
21 uncollectible costs.!

13 National Association of Regulatory Utility Commissioners, Distributed Energy
Resources Rate Design and Compensation, 118 (November 2016), available at
https://pubs.naruc.org/pub/19FDF48B-AA57-5160-DBA1-BE2E9C2F7EAQ.

14 Uncollectible costs are the billed amounts not recovered from customers as a result of
those customers’ non-payment of all or a portion of their monthly bills.
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In other words, volumetric energy rates should reflect long-run
marginal costs. As James Bonbright concluded in his seminal text
Principles of Public Utility Rates:

... as setting a general basis of minimum public utility rates and of rate
relationships, the more significant marginal or incremental costs are
those of a relatively long-run variety — of a variety which treats even
capital costs or “capacity costs” as variable costs.!?

Almost three decades later, Alfred Kahn affirmed Bonbright’s opinion
in his The Economics of Regulation:

... the practically achievable benchmark for efficient pricing is more
likely to be a type of average long-run incremental cost, computed for
a large, expected incremental block of sales, instead of [short-run
marginal cost] ....10

Which costs are appropriately recovered through the fixed customer
charge?

In contrast to the volumetric energy rate, the fixed customer charge should
reflect the cost to connect a customer who uses very little (or even zero)
energy to the distribution grid. Such “customer connection costs” are
limited to the costs of a meter and service drop (including plant and
maintenance) and meter-reading, billing, and other customer-service

expenses.

15 James C. Bonbright, Principles of Public Utility Rates. Columbia University Press,
348-336

(1961), available at  media.terry.uga.edu/documents/exec_ed/bonbright/

principles_of public_utility rates.pdf.
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1 Q: What is the basis for your opinion regarding which costs are

2 appropriately recovered through the fixed customer charge?

3 A: My opinion is based on established and enduring rate-design principles. For

4 example, Bonbright explains that:
5 .. a material part of the operating and capital costs of utility business
6 is more directly and more closely related to the number of customers
7 than to energy consumption on the one hand or maximum kilowatt
8 demand on the other hand. The most obvious examples of these so-
9 called customer costs are the expenses associated with metering and
10 billing.!7
11 In their Public Utility Economics, Paul Garfield and Wallace Lovejoy
12 also describe which costs are truly customer-related and therefore
13 appropriately recovered through the fixed customer charge:
14 The purpose of ... the service charge ... is to cover at least some of the
15 costs incurred by the utility whether or not the customer uses energy in
16 a particular month. For small customers under the block meter-rate
17 schedule, a charge of this kind is intended to cover the expenses
18 relating to meter service and maintenance, meter reading, accounting
19 and collecting, return on the investment in meters and the service lines
20 connecting the customer’s premises to the distribution system, and
21 others. Such expenses as these represent as a minimum the “readiness-
22 to-serve” expenses incurred by the utility on behalf of each customer.!8
23 More recently, economist Severin Borenstein restated these principles
24 for designing cost-based fixed customer charges as follows:

17 Bonbright, op. cit., 311.

18 Paul J. Garfield and Wallace F. Lovejoy, Public Utility Economics, Prentice-Hall, Inc.,

155-156 (1964).
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When having one more customer on the system raises the utility’s costs
regardless of how much the customer uses — for instance, for metering,
billing, and maintaining the line from the distribution system to the
house — then a fixed charge to reflect that additional fixed cost the
customer imposes on the system makes perfect economic sense. The
idea that each household has to cover its customer-specific fixed costs
also has obvious appeal on ground of fairness or equity.!®

~N N N R W N

8 Q: IstheCompany’sproposal for theresidential BFC consistent with these
9 long-standing principles of cost-based rate design?

10 A: No. Contrary to these principles, DEP proposes to recover through the

11 residential BFC not just customer connection costs — i.e., the costs for
12 meters, service drops, and customer services — but also the costs allocated to
13 the residential classes under the COSS for: (1) “customer-related”
14 distribution-grid plant; (2) Advanced Metering Infrastructure (“AMI
15 meters”); and (3) uncollectible costs.

16 Q: How does DEP estimate the customer-related distribution-grid cost per
17 residential customer proposed for recovery through the residential
18 BFC?

19 A: Asdiscussed in Section II, DEP relies on the results of its minimum-system

20 analysis to estimate the “customer-related” distribution-grid cost per
21 residential customer. Specifically, as discussed in Section III, the
22 Company’s COSS allocates to the residential rate classes in total about $31
23 million of pole, conductor, conduit, and line-transformer costs that were
24 erroneously classified as customer-related using a minimum-system

19 Severin Borenstein, “What’s So Great About Fixed Charges?” (2014), available at
https://energyathaas.wordpress.com/2014/11/03/whats-so-great-about-fixed-charges/.
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1 analysis. Dividing by the number of residential bills yields a “customer-

2 related” distribution-grid cost of $19.09 per residential customer.20

3  Q: Why would it be unreasonable for DEP to recover costs through the
4 residential BFC that were classified as “customer-related” using a
5 minimum-system analysis?

6 A: As discussed in Section III, the $31 million of distribution-grid costs that
7

DEP proposes to recover through the residential BFC are actually demand-

8 related costs that have been misclassified as customer-related in the
9 Company’s minimum-system analysis. Recovering such demand-related
10 costs through the residential BFC would be contrary to long-standing
11 principles of cost-based rate design.

12 Even if the results of the Company’s minimum-system analysis were
13 accepted for cost-allocation purposes — which I do not concede — such
14 results should not be used for rate-design purposes. Minimum-system
15 analyses overstate the minimum cost per customer because they assume that
16 a minimum system carrying minimal load would have the same amount of
17 distribution equipment (e.g., the same number of poles, the same length of
18 conductor) as would a distribution system designed to carry actual
19 distribution load. In other words, the minimum-system method assumes that
20 each piece of distribution equipment would serve the same number of
21 customers on average, regardless of whether the customers are average-
22 sized (as for the actual system) or have minimal demand (as for the
23 hypothetical minimum-size system.)

20 Calculated based on data provided in the Company’s responses to Vote Solar Data
Request Nos. 1-20 and 1-25.
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1 This is not a realistic assumption, since even a minimally sized piece

2 of distribution equipment should be able to serve more minimal-usage
3 customers than the number of average-usage customers served by an
4 average-sized piece of distribution equipment. Consequently, the true
5 distribution-grid cost to serve a customer with minimal usage is likely to be
6 less than that derived using a minimum-system analysis. Indeed, since the
7 minimum-system method attempts to estimate the distribution-grid cost
8 incurred regardless of usage — i.e., the cost to serve load approaching zero —
9 the true minimum distribution-grid cost per customer is zero since
10 distribution equipment that carries zero load can serve an infinite number of
11 customers with zero load.

12 Q: Would it be reasonable to recover AMI meter costs through the
13 residential BFC, as DEP proposes?
14 A: No. Recovering AMI costs through the residential BFC would be

15 inconsistent with cost-causation principles. The National Association of
16 Regulatory Utility Commissioners describes cost causation as “an attempt
17 to determine what, or who, is causing costs to be incurred by the utility.”?!
18 In this case, the “what” causing DEP to make discretionary investments in
19 AMI meters is the expectation that such investments would provide benefits
20 to customers, and the “who” are the customers who would share in these
21 benefits as a result of the Company’s AMI investments. Thus, in the case of
22 AMI meters, cost-causation requires that customers contribute toward
23 recovery of AMI costs in proportion to their share of the AMI benefits.

21 National Association of Utility Regulatory Commissioners, Electric Utility Cost
Allocation Manual, 38 (January 1992).
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1 Within the residential class, high-usage, more-sophisticated energy

2 consumers will likely reap greater benefits than lower-usage customers
3 from AMI technologies and services.?? In which case, it would be consistent
4 with cost-causation principles for larger users to contribute a greater share
5 toward recovery of AMI costs than smaller users. However, each customer,
6 regardless of usage, would contribute the same amount to recovery of AMI
7 costs if such costs were recovered through the residential BFC. Thus,
8 recovering AMI costs through the residential BFC, as proposed by DEP,
9 would be contrary to cost-causation principles.
10 In addition, the Company’s proposal to recover AMI meter costs
11 through the residential BFC would effectively double-count the cost to
12 meter a new customer since the proposed BFC would recover both the cost
13 of AMI meters and the cost of the legacy meters replaced by AMI meters.

14 Q: Why isthe Company’s proposal to recover uncollectible costs through
15 theresidential BFC inconsistent with cost-based rate design?

16 A: Uncollectible costs tend to vary with revenues and thus with usage. Thus, as
17 discussed above, such costs are appropriately recovered through the

18 volumetric energy rate.

19 Q: Once the excess costs from the minimum-system approach have been
20 removed, what is the resulting cost to connect a residential customer to
21 thedistribution grid?

22 A: As shown in Table 1 below, I estimate that $9.23 per residential customer

23 per month would recover the truly customer-related costs of meters, service

22 For a description of the expected customer benefits from the Company’s investment in
AMI meters, see Direct Testimony of Donald Schneider, Jr. for Duke Energy Progress, LLC,
Docket No. 2018-318-E (November 8, 2018).
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1 drops, and customer services allocated to both the standard-service and

2 time-of-use rate classes.

3 Q: How did you derive your estimate of the cost to connect a residential
4 customer to thedistribution grid?
5 A: Inresponse to data requests, DEP provided the results from a cost of service
6 study that classifies distribution costs using the Basic Customer method.23
7 These results show an allocation to the residential rate classes of about
8 $16.2 million in customer-related costs. I then adjusted this total in order to
9 remove AMI and uncollectible costs for the reasons discussed above.
10 Dividing the net amount of $15.2 million by the number of residential bills
11 yields a connection cost per residential customer of $9.23 per month.

12 Table 1: Derivation of the Cost to Connect a Residential Customer

Residential Residential
Cost Bills Cost per Bill

Customer-Related Cost $16,160,587 1,647,412 $9.81
Less
AMI Deferral Amortization $(378,589) 1,647,412 $(0.23)

Uncollectible Expense $(568.546) 1,647,412 $(0.35)

Total $15,213,452 $9.23

13 Q: What accountsfor the $19.77 difference between your $9.23 estimate of
14 the residential connection cost and the $29.00 residential BFC proposed
15 by DEP?

16 A: The $19.77 difference between my $9.23 estimate of the cost to connect a

17 residential customer and the $29.00 BFC proposed by DEP represents load-

23 DEP responses to Vote Solar Data Request Nos. 1-19 and 1-20.
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1 related costs that would be inappropriately recovered through the fixed

2 customer charge under the Company’s proposal.

3 Q: Why should the Commission be concerned about the Company’s
4 proposal to recover $19.77 in load-related coststhrough the BFC?

5 A: AsIdiscuss in the following sections, this shift in recovery of load-related

6 costs from the volumetric energy rate to the fixed customer charge would
7 give rise to cost subsidization within the residential class and would
8 dampen energy price signals to consumers for controlling their bills through
9 conservation, energy efficiency, or distributed renewable generation.

10 V. DEP'sProposal tolncreasethe Residential BFC Would Lead to Intra-
11 Class Cost Subsidization

12 Q: How would the Company’s proposal to increase the residential BFC
13 cause subsidization within theresidential class?

14 A: As discussed above, DEP’s proposal to increase the residential BFC would

15 shift recovery of load-related costs from the volumetric energy rate to the
16 fixed customer charge. Such costs are driven by residential load and are
17 therefore appropriately recovered from each residential customer in
18 proportion to their contribution to class load. To the extent that load-related
19 costs are recovered through the fixed customer charge rather than through
20 the volumetric energy rate, residential customers with below-average usage
21 would bear a disproportionate share of load-related costs and consequently
22 subsidize customers with above-average usage. In other words, a residential
23 customer with below-average usage would pay more, and a residential
24 customer with above average-usage would pay less, than their fair share of
25 such costs.
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1 Q: What istheextent of theintra-class subsidization under the Company’s
2 proposal for theresidential BFC?

3 A: As explained above, the $19.77 difference between the $9.23 residential

4 connection cost and the $29.00 residential BFC proposed by the Company
5 represents load-related costs that DEP would inappropriately recover from
6 each residential customer every month through a fixed charge on the
7 customer’s bill. The Company estimates about 1.6 million residential bills
8 in the test year.24 This means that $32.6 million of load-related costs would
9 be recovered annually through the residential BFC under the Company’s
10 proposal.?

11 If the load-related costs recovered through the residential BFC under
12 the Company’s proposal were instead recovered through the volumetric
13 energy rate, each residential customer would contribute to recovery of these
14 costs in proportion to their usage. The Company estimates residential sales
15 in the test year of about 2.0 million megawatt-hours.?® Therefore, if the
16 $32.6 million of load-related costs continued to be recovered through the
17 volumetric energy rate rather than through the residential BFC, they would
18 be charged at a rate of 1.61 cents per kilowatt-hour (“¢/kWh”).27 In this

24 The number of residential bills in the test year is provided in the Company’s response to
Vote Solar Data Request No. 1-25.

25 The $32.6 million result is derived by taking the product of the annual number of
residential bills (1.6 million) and the amount of the proposed residential BFC in excess of
residential connection cost ($19.77 per bill).

26 Residential sales for the test year are provided in the Company’s response to Vote Solar
Data Request No. 1-25.

27 The 1.61¢/kWh result is derived by dividing $32.6 million by residential sales of 2.0
million megawatt-hours.
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1 case, a residential customer with below-average monthly usage of 600 kWh

2 would contribute about $116 per year toward recovery of the $32.6 million
3 of load-related costs while a customer with above-average monthly usage of
4 1,800 kWh would contribute about $348 per year.2® Thus, the 1,800 kWh
5 customer would contribute three times more than the 600 kWh customer, in
6 direct proportion to their usage and consistent with accepted principles of
7 cost-causation.

8 In contrast, under the Company’s proposal to recover $32.6 million of
9 load-related costs through the residential BFC, each residential customer
10 would contribute about $237 per year toward recovery of such costs
11 regardless of that customer’s usage. A below-average 600 kWh customer
12 would therefore pay more than double their fair share of these load-related
13 costs under the Company’s proposal while an above-average 1,800 kWh
14 customer would pay only 68% of their fair share.

15 Q: Would subsidization of high-usage residential customers by low-usage
16 customers be eliminated if the residential BFC were set at your
17 estimate of the cost to connect a residential customer?

18 A: No. Even with the residential BFC set at my estimate of residential

19 connection cost, low-usage customers would likely continue to subsidize
20 high-usage customers’ costs because customer charges and energy rates are
21 priced at the cost to serve an average-usage customer. For example,
22 Schedule RES customers who reduce their on-peak (and overall) usage with
23 energy efficiency or rooftop solar generation pay the same energy rate as
24 larger, peakier customers even though the latter customers may impose

28 Based on data provided in the Company’s response to Vote Solar Data Request No. 1-
25, I estimate monthly usage of 1,226 kWh for an average residential customer.
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1 more generation costs per kWh of usage than the former due to their

2 proportionately greater on-peak usage. Likewise, lower-usage customers in
3 an apartment building will typically share a service drop, whereas higher-
4 usage single-family homes will typically be connected with their own
5 service drop. Yet, the lower-usage apartment resident will contribute the
6 same amount toward recovery of service-drop costs as the higher-usage
7 single-family customer even though the cost of a service drop per customer
8 is lower for the former than for the latter customer. In both of these cases,
9 any differences in the cost to serve smaller and larger customers are
10 socialized across the residential class, resulting in subsidization of high-
11 usage customers by low-usage customers.

12 VI. DEP'sProposal toIncreasethe Residential BFC Would Dampen
13 Energy Price Signals

14 Q: Would the Company’s proposal to increase the residential BFC send
15 appropriate price signals?

16 A: No. As discussed in Section IV, DEP proposes to set the residential BFC at

17 a rate that greatly exceeds the cost to connect a residential customer to the
18 distribution grid. The amount in excess of residential connection costs
19 represents load-related costs that are more appropriately recovered in the
20 volumetric energy rate. However, under the Company’s proposal, this
21 excess over the cost to connect a residential customer would instead be
22 inappropriately recovered through the fixed customer charge. This shift in
23 the recovery of load-related costs from the volumetric energy rate to the
24 fixed customer charge would dampen price signals and discourage
25 economically efficient behavior by residential customers.
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1 Q: To what extent would the Company’s proposal to increase the
2 residential BFC dampen price signals provided by the residential
3 volumetric energy rate?

4 A: With a fixed amount of revenue requirements to be recovered from the

5 residential class, the higher the residential BFC, the lower the volumetric
6 energy rate, and vice versa. As shown below in Table 2, with the BFC set at
7 $29.00, DEP proposes an average energy rate of 11.23¢/kWh in order to
8 recover the requested allocation of total revenue requirements to Schedule
9 RES customers.?? If, instead, the BFC were set at my $9.23 estimate of the
10 cost to connect a residential customer, I estimate that the average energy
11 rate for Schedule RES customers would have to be increased to
12 12.86¢/kWh to recover the same allocated revenue requirement.30
13 Table 2: Schedule RES Energy Rateswith Connection-Cost and DEP Proposed
14 BFC (¢/kWh)
Rate With

Rate With DEP

Connection- Proposed Rate

Cost BFC BFC Difference % Difference

Summer 12.99 11.37 (1.62) -12.5%

Non-Summer

First 800 kWh 12.99 11.37 (1.62) -12.5%
Over 800 kWh 12.49 10.87 1.62 -13.0%
Average 12.86 11.23 (1.62) -12.6%
15 For the average Schedule RES customer with a monthly usage of
16 1,218 kWh, the price signal would be provided by the flat rate during the

29 Provided in the Company’s response to Vote Solar Data Request No. 1-25.

30 For the purposes of this calculation, I assume the same declining-block rate structure
for the block volumetric energy rates in the non-summer months as proposed by DEP.
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1 four summer months and the block rate for the second energy block during

2 the eight non-summer months (applicable to monthly usage in excess of 800
3 kWh).3! As shown in Table 2, DEP proposes a rate of 11.37¢/kWh for the
4 summer and 10.87¢/kWh for the second non-summer energy block. With
5 the BFC set at $9.23, I estimate an energy rate of 12.99¢/kWh for the
6 summer and 12.49¢/kWh for the second non-summer block. In other words,
7 DEP is proposing summer flat and non-summer second-block rates that are
8 1.62¢/kWh, or about 13%, less than what those rates would be if the
9 Schedule RES BFC were set at the cost to connect a residential customer.32
10 Thus, the Company’s proposal for the Schedule RES BFC would dampen
11 the price signal provided by the volumetric energy rate by about 13%.

12 Q: How would residential customers likely respond to the reduction in the
13 energy price signal resulting from the Company’s proposal for the
14 residential BFC?

15 A: Since the volumetric energy rate under the Company’s proposal for the

16 residential BFC would be lower than the volumetric energy rate with a
17 residential BFC of $9.23, residential customers would likely consume more
18 energy with the Company’s proposed BFC than they would with a BFC set
19 at the cost to connect a residential customer. The magnitude of the increase
20 in energy consumption would depend on: (1) the extent to which the
21 volumetric energy rate with the Company’s proposed residential BFC is

31 My estimate of the monthly usage of an average Schedule RES customer is derived
from data provided in the Company’s response to Vote Solar Data Request No. 1-25.

32 Weighting by the number of months in the summer and non-summer periods, the
average of the summer flat energy rate and the non-summer second-block energy rate would
be 11.03¢/kWh with DEP’s proposed $29.00 BFC and 12.66¢/kWh with the BFC set at $9.23,
for a difference of 12.8%.

Direct Testimony of Jonathan Wallach e Docket No. 2018-318-E e March 4, 2019 Page 26



1 lower than the volumetric energy rate with the BFC set at residential

2 connection cost; and (2) the price elasticity of electricity demand.

3  Q: Whatisthepriceéasticity of electricity demand?

4 A: Residential customers respond to the price incentives created by the

5 electrical rate structure. Those responses are typically measured as price
6 elasticities, i.e., the ratio of the percentage change in consumption to the
7 percentage change in price. Price elasticities are generally low in the short
8 term and rise over several years, because customers have more options for
9 increasing or reducing energy usage in the medium to long term. For
10 example, a 2004 review of 36 articles on residential electricity demand
11 published between 1971 and 2000 reported that, on average across these
12 studies, consumption decreased by 0.35% in the short term and by 0.85% in
13 the long term for every 1% increase in price.33
14 Studies of electric price response typically examine the change in
15 usage as a function of changes in the marginal rate paid by the customer.3*
16 Table 3 below lists the results of seven studies of marginal-price elasticity
17 over the last forty years.3>
18 Table 3: Summary of Marginal-Price Elasticities

Authors Date Elagticity Estimates

Acton, Bridger, and Mowill 1976 | —0.35to —0.7

McFadden, Puig, and Kirshner 1977 | —0.25 without electric space

heat and —0.52 with space heat

33 Espey and Espey (2004). Specifically, the review reported short-run elasticity estimates
of about —0.35 on average across studies and long-run elasticity estimates of about —0.85 on
average across studies. The full citation for this study is provided in Exhibit JFW-2.

34 For the average Schedule RES customer with a monthly usage of 1,218 kWh, that
would be either the summer flat rate or the non-summer second-block rate.

35 The citations for these studies are provided in Exhibit JFW-2.
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Barnes, Gillingham, and Hageman 1981 —0.55

Henson 1984 | -0.27 to -0.30

Reiss and White 2005 | —0.39

Xcel Energy Colorado 2012 | —0.3 (at years 2 and 3)
Orans, et al., on BC Hydro 2014 | —0.13 in 3" year of phased-in
inclining-block rate rate

1 Q: What would be a reasonable estimate of the marginal-price elasticity
2 for changesin theresidential volumetric energy rate?

3 A: From Table 3, it appears that a marginal-price elasticity of —0.3 — that is, a
4 0.3% decrease in consumption for every 1% increase in price — would be a

5 reasonable mid-range estimate of the impact over a few years.

6 Q: What would be a reasonable estimate of the effect on energy use from

7 the Company’s proposal for the Schedule RES BFC?

8 A: As discussed above, if the Schedule RES BFC were increased as proposed
9 by DEP, marginal energy rates would be about 13% less than what they
10 would be if the BFC were set at residential connection cost. Assuming an
11 elasticity of —0.3, this 13% reduction in the marginal energy rate would
12 result in an increase in energy consumption of about 4% for the average
13 Schedule RES customer. This means that all else being equal, Schedule
14 RES load after a few years with the $29.00 BFC proposed by DEP would be
15 expected to be about 4% higher than it would have been if the BFC had
16 been set at the cost to connect a residential customer.

17  VII. Conclusions and Recommendations

18 Q: What do you conclude with respect to the Company’s use of the
19 minimum-system method to classify distribution-grid costs in its
20 COSSs?
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1 A: The Commission should reject the Company’s reliance on a minimum-

2 system analysis to classify distribution-grid costs in the COSS. This

3 inherently flawed analysis erroneously classifies some distribution-grid

4 costs — a portion of the cost of poles, wires, conduits, and transformers — as

5 customer-related, even though they are in fact driven by usage and therefore

6 properly classified as demand-related. The Company’s COSS thereby

7 overstates the amount of customer-related costs appropriately recovered

8 through the residential BFC.

9 Instead, DEP should classify all such distribution-grid costs as
10 demand-related. Only the costs incurred by DEP to connect customers to the
11 distribution grid — i.e., the cost of meters, service drops, and meter-reading,
12 billing, and other customer-service expenses — should be classified as
13 customer-related. My recommended use of the Basic Customer method
14 aligns with the Company’s prior practice and would respect long-standing
15 Commission precedent.

16 Q: What do you conclude with respect to the Company’s proposal to
17 increase theresidential BFC?

18 A: The Company’s proposal would inappropriately shift load-related costs

19 from the volumetric energy rate to the fixed customer charge, dampen price
20 signals to consumers for reducing energy usage, disproportionately and
21 inequitably increase bills for the Company’s smallest residential customers,
22 and result in subsidization of larger residential customers’ costs by
23 customers with below-average usage.

24 Accordingly, the Commission should reject the Company’s proposal to
25 increase the BFC for residential customers. Instead, consistent with
26 enduring cost-causation and rate-design principles, I recommend that the
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1 monthly BFC be set at $9.23 per residential customer to reflect the cost to
2 connect a residential customer.3¢
3 Q: Doesthisconcludeyour direct testimony?

4 A: Yes.

36 T do not take a position on the Company’s proposal to set the Schedule R-TOUD BFC
at the Schedule RES BFC plus $2.85 for the cost of a time-of-use meter.
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Bruce Biewald, and David Wise). 1997. Batimore, Maryland: Maryland Office of People's
Counssl.

“Comments of the New Hampshire Office of Consumer Advocate on Restructuring New
Hampshire's Electric-Utility Industry” (with Bruce Biewald and Paul Chernick). 1996.
Concord, N.H.: NH OCA.

“Estimation of Market Value, Stranded Investment, and Restructuring Gains for Mgjor
Massachusetts Utilities’ (with Paul Chernick, Susan Geller, Rachel Brailove, and Adam
Auster). 1996. On behalf of the Massachusetts Attorney General (Boston).

“Report on Entergy’s 1995 Integrated Resource Plan.” 1996. On behalf of the Alliance for
Affordable Energy (New Orleans).

“Preliminary Review of Entergy’s 1995 Integrated Resource Plan.” 1995. On behalf of the
Alliance for Affordable Energy (New Orleans).

“Comments on NOPSI and LP&L’'s Motion to Modify Certain DSM Programs.” 1995. On
behalf of the Alliance for Affordable Energy (New Orleans).

“Demand-Side Management Technical Market Potential Progress Report.” 1993. On behalf
of the Legal Environmental Assistance Foundation (Tallahassee)

“Technical Information.” 1993. Appendix to “Energy Efficiency Down to Details: A
Response to the Director General of Electricity Supply’s Request for Comments on Energy
Efficiency Performance Standards’ (UK). On behalf of the Foundation for International
Environmental Law and Development and the Conservation Law Foundation (Boston).

“Integrating Demand M anagement into Utility Resource Planning: An Overview.” 1993. Vol.
1 of “From Here to Efficiency: Securing Demand-Management Resources’ (with Paul
Chernick and John Plunkett). Harrisburg, Pa.:Pennsylvania Energy Office

“Making Efficient Markets.” 1993. Vol. 2 of “From Here to Efficiency: Securing Demand-
Management Resources’ (with Paul Chernick and John Plunkett). Harrisburg, Pa:
Pennsylvania Energy Office.

“Analysis Findings, Conclusions, and Recommendations.” 1992. Vol. 1 of “Correcting the
Imbalance of Power: Report on Integrated Resource Planning for Ontario Hydro” (with Paul
Chernick and John Plunkett).

“Demand-Management Programs. Targets and Strategies.” 1992. Vol. 1 of “Building Ontario
Hydro’s Conservation Power Plant” (with John Plunkett, James Peters, and Blair Hamilton).

“Review of the Elizabethtown Gas Company’s 1992 DSM Plan and the Demand-Side
Management Rules’ (with Paul Chernick, John Plunkett, James Peters, Susan Geller, Blair
Hamilton, and Andrew Shapiro). 1992. Report to the New Jersey Department of Public
Advocate.

“Comments of Public Interest Intervenors on the 1993-1994 Annual and Long-Range
Demand-Side Management and Integrated Resource Plans of New York Electric Utilities’
(with Ken Keating et al.) 1992.
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“Review of Jersey Central Power & Light's 1992 DSM Plan and the Demand-Side
Management Rules’ (with Paul Chernick et al.). 1992. Report to the New Jersey Department
of Public Advocate.

“Review of Rockland Electric Company’s 1992 DSM Plan and the Demand-Side Manage-
ment Rules” (with Paul Chernick et al.). 1992.

“Initial Review of Ontario Hydro’s Demand-Supply Plan Update” (with David Argueet al.).
1992.

“Comments on the Utility Responses to Commission’s November 27, 1990 Order and
Proposed Revisions to the 1991-1992 Annual and Long Range Demand Side Management
Plans’ (with John Plunkett et al.). 1991.

“Comments on the 1991-1992 Annual and Long Range Demand-Side-Management Plans of
the Mgjor Electric Utilities” (with John Plunkett et al.). Filedin NY PSC Case No. 28223 in
re New York utilities DSM plans. 1990.

“Profitability Assessment of Packaged Cogeneration Systemsin the New York City Area.”
1989. Principal investigator.

“Statistical Analysis of U.S. Nuclear Plant Capacity Factors, Operation and Maintenance
Costs, and Capital Additions.” 1989.

“The Economics of Completing and Operating the Vogtle Generating Facility.” 1985. ESRG
Study No. 85-51A.

“Generating Plant Operating Performance Standards Report No. 2: Review of Nuclear Plant
Capacity Factor Performance and Projections for the Pao Verde Nuclear Generating
Facility.” 1985. ESRG Study No. 85-22/2.

“Cost-Benefit Analysis of the Cancellation of Commonweal th Edison Company’s Braidwood
Nuclear Generating Station.” 1984. ESRG Study No. 83-87.

“The Economics of Seabrook 1 from the Perspective of the Three Maine Co-owners.” 1984.
ESRG Study No. 84-38.

“ An Evaluation of the Testimony and Exhibit (RCB-2) of Dr. Robert C. Bushnell Concerning
the Capital Cost of Fermi 2.” 1984. ESRG Study No. 84-30.

“Electric Rate Consequences of Cancellation of the Midland Nuclear Power Plant.” 1984.
ESRG Study No. 83-81.

“Power Planning in Kentucky: Assessing Issues and Choices—Project Summary Report to
the Public Service Commission.” 1984. ESRG Study No. 83-51.

“Electric Rate Consequences of Retiring the Robinson 2 Nuclear Plant.” 1984. ESRG Study
No. 83-10.

“Power Planning in Kentucky: Assessing Issues and Choices—Conservation as a Planning
Option.” 1983. ESRG Study No. 83-51/TR I11.
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“Electricity and Gas Savings from Expanded Public Service Electric and Gas Company
Conservation Programs.” 1983. ESRG Study No. 82-43/2.

“Long Island Without the Shoreham Power Plant: Electricity Cost and System Planning
Conseguences; Summary of Findings.” 1983. ESRG Study No. 83-14S.

“Long Island Without the Shoreham Power Plant: Electricity Cost and System Planning
Conseguences; Technica Report B—Shoreham Operations and Costs.” 1983. ESRG Study
No. 83-14B.

“Customer Programsto Moderate Demand Growth on the Arizona Public Service Company
System: Identifying Additional Cost-Effective Program Options.” 1982. ESRG Study No. 82-
14C.

“The Economics of Alternative Space and Water Heating Systemsin New Constructioninthe
Jersey Central Power and Light ServiceArea, A Report to the PublicAdvocate.” 1982. ESRG
Study No. 82-31.

“Review of the Kentucky-American Water Company Capacity Expansion Program, A Report
to the Kentucky Public Service Commission.” 1982. ESRG Study No. 82-45.

“Long Range Forecast of SierraPacific Power Company Electric Energy Requirements and
Peak Demands, A Report to the Public Service Commission of Nevada.” 1982. ESRG Study
No. 81-42B.

“Utility Promotion of Residential Customer Conservation, A Report to M assachusetts Public
Interest Research Group.” 1981. ESRG Study No. 81-47

“Office of People’'s Counsel Case No. 9117” (with William Fields). Presentation to the
Maryland Public Utilities Commission in Case No. 9117, December 2008.

“Electricity Market Design: Incentives for Efficient Bidding, Opportunities for Gaming.”
NASUCA Northeast Market Seminar, Albany, N.Y., February 2001.

“Direct Access Implementation: The California Experience.” Presentation to the Maryland
Restructuring Technical Implementation Group on behalf of the Maryland Office of People's
Counsel. June 1998.

“Reflecting Market Expectations in Estimates of Stranded Costs,” speaker, and workshop
moderator of “Effectively Valuing Assets and Calculating Stranded Costs.” Conference
sponsored by International Business Communications, Washington, D.C., June 1997.
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1989 Mass. DPU on behaf of the Massachusetts Executive Office of Energy
Resources. Docket No. 89-100. Joint testimony with Paul Chernick relating to
statistical analysis of U.S. nuclear-plant capacity factors, operation and main-
tenance costs, and capital additions; and to projections of capacity factor, O& M,
and capital additions for the Pilgrim nuclear plant.

1994 NY PSC on behalf of the Pace Energy Project, Natural Resources Defense
Council, and Citizen’sAdvisory Panel. Case No. 93-E-1123. Joint testimony with
John Plunkett critiques proposed modifications to Long Island Lighting
Company’sDSM programsfrom the perspective of |east-cost-planning principles.

1994 Vt. PSB on behalf of the Vermont Department of Public Service. Docket No.
5270-CV-1 and 5270-CV-3. Testimony and rebuttal testimony discussesrate and
bill effects from DSM spending and sponsors load shapes for measure- and
program-screening analyses.

1996 New Orleans City Council on behalf of the Alliance for Affordable Energy.
Docket Nos. UD-92-2A, UD-92-2B, and UD-95-1. Rates, charges, and integrated
resource planning for LouisianaPower & Lightsand New Orleans Public Service,
Inc.

1996 New Orleans City Council Docket Nos. UD-92-2A, UD-92-2B, and UD-95-1.
Rates, charges, and integrated resource planning for Louisiana Power & Lights
and New Orleans Public Service, Inc.; Alliance for Affordable Energy. April,
1996.

Prudence of utilities IRP decisions; costs of utilities' failure to follow City
Council directives; possible cost disallowances and penalties; survey of penalties
for similar failuresin other jurisdictions.

1998 M assachusetts Department of Telecommunications and Energy Docket No.
97-111, Commonwealth Energy proposed restructuring; Cape Cod Light
Compact. Joint testimony with Paul Chernick, January, 1998.

Critique of proposed restructuring plan filed to satisfy requirements of the
electric-utility restructuring act of 1997. Failure of the plan to foster competition
and promote the public interest.

M assachusetts Department of Telecommunications and Energy Docket No.
97-120, Western Massachusetts Electric Company proposed restructuring;
Massachusetts Attorney General. Joint testimony with Paul Chernick, October,
1998. Joint surrebuttal with Paul Chernick, January, 1999.

Market value of the three Millstone nuclear units under varying assumptions of
plant performance and market prices. Independent forecast of wholesale market
prices. Vaue of Pilgrim and TMI-1 asset sales.
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1999 Maryland PSC Case No. 8795, Delmarva Power & Light comprehensive
restructuring agreement, Maryland Office of People's Counsel. July 1999.

Support of proposed comprehensive restructuring settlement agreement

Maryland PSC Case Nos. 8794 and 8808, Baltimore Gas & Electric Company
comprehensive restructuring agreement, Maryland Office of People’'s Counsal.
Initial Testimony July 1999; Reply Testimony August 1999; Surrebuttal
Testimony August 1999.

Support of proposed comprehensive restructuring settlement agreement

Maryland PSC Case No. 8797, comprehensive restructuring agreement for
Potomac Edison Company, Maryland Office of People’s Counsel. October 1999.

Support of proposed comprehensive restructuring settlement agreement

Connecticut DPUC Docket No. 99-03-35, United Illuminating standard offer,
Connecticut Office of Consumer Counsel. November 1999.

Reasonableness of proposed revisions to standard-offer-supply energy costs.
Implications of revisions for other elements of proposed settlement.

2000 U.S. FERC Docket No. RT01-02-000, Order No. 2000 compliance filing, Joint
Consumer Advocates intervenors. Affidavit, November 2000.

Evaluation of innovative rate proposal by PIM transmission owners.

2001 Maryland PSC Case No. 8852, Charges for electricity-supplier services for
Potomac Electric Power Company, Maryland Office of People’'s Counsel. March
2001.

Reasonableness of proposed fees for electricity-supplier services.

Maryland PSC Case No. 8890, Merger of Potomac Electric Power Company and
Delmarva Power and Light Company, Maryland Office of People’'s Counsel.
September 2001; surrebuttal, October 2001. In support of settlement: Supple-
mental, December 2001; rejoinder, January 2002.

Costs and benefits to ratepayers. Assessment of public interest.

Maryland PSC Case No. 8796, Potomac Electric Power Company stranded costs
and rates, Maryland Office of People’s Counsel. December 2001; surrebuttal,
February 2002.

Allocation of benefits from sale of generation assets and power-purchase
contracts.

2002 Maryland PSC Case No. 8908, Maryland electric utilities standard offer and
supply procurement, Maryland Office of People’s Counsel. Direct, November
2002; Rebuttal December 2002.
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Benefitsof proposed settlement to ratepayers. Standard-offer service. Procurement
of supply.
2003 Maryland PSC Case No. 8980, adequacy of capacity in restructured electricity

markets; Maryland Office of People's Counsel. Direct, December 2003; Reply
December 2003.

Purpose of capacity-adequacy requirements. PIM capacity rules and practices.
Implications of various restructuring proposals for system reliability.

2004 Maryland PSC Case No. 8995, Potomac Electric Power Company recovery of
generation-related uncollectibles, Maryland Office of People’'s Counsel. Direct,
March 2004; Supplemental March 2004, Surrebuttal April 2004.

Calculation and allocation of costs. Effect on administrative charge pursuant to
settlement.

Maryland PSC Case No. 8994, DelmarvaPower & Light recovery of generation-
related uncollectibles; Maryland Office of People’'s Counsel. Direct, March 2004;
Supplemental April 2004.

Calculation and allocation of costs. Effect on administrative charge pursuant to
settlement.

Maryland PSC Case No. 8985, Southern Maryland Electric Coop standard-offer
service; Maryland Office of People’s Counsal. Direct, July 2004.

Reasonableness and risks of resource-procurement plan.

2005 FERC Docket No. ER05-428-000, revisions to ICAP demand curves; City of
New York. Statement, March 2005.

Net-revenue offset to cost of new capacity. Winter-summer adjustment factor.
Market power and in-City ICAP price trends.

FERC Docket No. PL05-7-000, capacity markets in PIM; Maryland Office of
People's Counsel. Statement, June 2005.

Inefficiencies and risks associated with use of administratively determined
demand curve. Incompatibility of four-year procurement plan with Maryland
standard-offer service.

FERC Dockets Nos. ER05-1410-000 & EL05-148-000, proposed market-
clearing mechanism for capacity markets in PIM; Coalition of Consumers for
Reliability, Affidavit October 2005, Supplemental Affidavit October 2006.

Inefficiencies and risks associated with use of administratively determined
demand curve. Effect of proposed reliability-pricing model on capacity costs.

2006 Maryland PSC Case No. 9052, Baltimore Gas & Electric rates and market-
transition plan; Maryland Office of People’ s Counsel, February 2006.
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Transition to market-based residential rates. Price volatility, bill complexity, and
cost-deferral mechanisms.

Maryland PSC Case No. 9056, default service for commercial and industrial
customers; Maryland Office of People’ s Counsel, April 2006.

Assessment of proposalsto modify default servicefor commercial and industrial
customers.

Maryland PSC Case No. 9054, merger of Constellation Energy Group and FPL
Group; Maryland Office of People' s Counsel, June 2006.

Assessment of effects and risks of proposed merger on ratepayers.

[linois Commerce Commission Docket No. 06-0411, Commonwealth Edison
Company residential rate plan; Citizens Utility Board, Cook County State's
Attorney’s Office, and City of Chicago, Direct July 2006, Reply August 2006.

Transition to market-based rates. Securitization of power costs. Rate of returnon
deferred assets.

Maryland PSC Case No. 9064, default service for residential and small
commercia customers; Maryland Office of People's Counsel, Rebuttal
Testimony, September 2006.

Procurement of standard-offer power. Structure and format of bidding. Risk and
cost recovery.

FERC Dockets Nos. ER05-1410-000 & EL05-148-000, proposed market-
clearing mechanism for capacity markets in PIM; Maryland Office of the
People' s Counsel, Supplemental Affidavit October 2006.

Distorting effects of proposed reliability-pricing model on clearing prices.
Economically efficient alternative treatment.

Maryland PSC Case No. 9063, optimal structure of e ectricindustry; Maryland
Office of People’'s Counsel, Direct Testimony, October 2006; Rebuttal November
2006; surrebuttal November 2006.

Procurement of standard-offer power. Risk and gas-price volatility, and their
effect on prices and market performance. Alternative procurement strategies.

Maryland PSC Case No. 9073, stranded costs from electric-industry
restructuring; Maryland Office of People’s Counsdl, Direct Testimony, December
2006.

Review of estimates of stranded costs for Baltimore Gas & Electric.

2007 Maryland PSC Case No. 9091, rate-stabilization and market-transition plan for
the Potomac Edison Company; Maryland Office of People’s Counsel, Direct
Testimony, March 2007.

Jonathan F. Wallach e Resource Insight, Incorporated Page 10



Exhibit JFW-1

Rate-stabilization plan.

Maryland PSC Case No. 9092, rates and rate mechanisms for the Potomac
Electric Power Company; Maryland Office of People’'s Counsel, Direct
Testimony, March 2007.

Cost alocation and rate design. Revenue decoupling mechanism.

Maryland PSC Case No. 9093, rates and rate mechanismsfor Delmarva Power
& Light; Maryland Office of People’s Counsel, Direct Testimony, March 2007.

Cost alocation and rate design. Revenue decoupling mechanism.

Maryland PSC Case No. 9099, rate-stabilization plan for Baltimore Gas &
Electric; Maryland Office of People’s Counsel, Direct, March 2007; Surrebuttal
April 2007.

Review of standard-offer-service-procurement plan. Rate stabilization plan.

Connecticut DPUC Docket No. 07-04-24, review of capacity contracts under
Energy IndependenceAct; Connecticut Office of Consumer Counsel, Joint Direct
Testimony June 2007.

Assessment of proposed capacity contracts.

Maryland PSC CaseNo. 9117, residential and small-commercial standard-offer
service; Maryland Office of People’'s Counsel. Direct and Reply, September
2007; Supplementa Reply, November 2007; Additional Reply, December 2007,
presentation, December 2008.

Benefits of long-term planning and procurement. Proposed aggregation of
customers.

Maryland PSC Case No. 9117, Phase I, residential and small-commercial
standard-offer service; Maryland Office of People’'s Counsel. Direct, October
2007.

Energy efficiency as part of standard-offer-service planning and procurement.
Procurement of generation or long-term contracts to meet reliability needs.

2008 Connecticut DPUC 08-01-01, peaking generation projects; Connecticut Office of
Consumer Counsel. Direct (with Paul Chernick), April 2008.
Assessment of proposed peaking projects. Valuation of peaking capacity.
Modeling of energy margin, forward reserves, other project benefits.
Ontario EB-2007-0707, Ontario Power Authority integrated system plan; Green

Energy Coalition, Penimbalnstitute, and Ontario Sustainable Energy Association.
Evidence (with Paul Chernick and Richard Mazzini), August 2008.

Critique of integrated system plan. Resource cost and characteristics; finance
cost. Development of least-cost green-energy portfolio.
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2009 Maryland PSC Case No. 9192, DelmarvaPower & Lightsrates; Maryland Office
of People’ s Counsel. Direct, August 2009; Rebuttal, Surrebuttal, September 2009.

Cost alocation and rate design.

Wisconsin PSC Docket No. 6630-CE-302, Glacier HillsWind Park certificate;
Citizens Utility Board of Wisconsin. Direct and Surrebuttal, October 2009.

Reasonableness of proposed wind facility.

PUC of Ohio Case No 09-906-EL-SSO, standard-service-offer bidding for three
Ohio electric companies; Office of the Ohio Consumers Counsal. Direct, Decem-
ber 2009.

Design of auctions for SSO power supply. Implications of migration of First-
Energy from MI1SO to PIM.

2010 PUC of Ohio Case No 10-388-EL-SSO, standard-service offer for three Ohio
electric companies; Office of the Ohio Consumers’ Counsel. Direct, July 2010.

Design of auctions for SSO power supply.

Maryland PSC Case No. 9232, Potomac Electric Power Co. administrative
charge for standard-offer service; Maryland Office of People’ s Counsel. Reply,
Rebuttal, August 2010.

Proposed rates for components of the Administrative Charge for residential
standard-offer service.

Maryland PSC Case No. 9226, DelmarvaPower & Light administrative charge
for standard-offer service; Maryland Office of People sCounsel. Reply, Rebuttal,
August 2010.

Proposed rates for components of the Administrative Charge for residential
standard-offer service.

Maryland PSC Case No. 9221, Baltimore Gas & Electric cost recovery;
Maryland Office of People’ sCounsel. Reply, August 2010; Rebuttal, September
2010; Surrebuttal, November 2010

Proposed rates for components of the Administrative Charge for residential
standard-offer service.

Wisconsin PSC Docket No. 3270-UR-117, Madison Gas & Electric gas and
electric rates; Citizens Utility Board of Wisconsin. Direct, Rebuttal, Surrebuttal,
September 2010.

Standby rate design. Treatment of uneconomic dispatch costs.
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Nova Scotia UARB Case No. NSUARB P-887(2), fuel-adjustment mechanism;
Nova Scotia Consumer Advocate. Direct, September 2010.

Effectiveness of fuel-adjustment incentive mechanism.

Manitoba PUB, Manitoba Hydro rates; Resource Conservation Manitoba and
Time to Respect Earth’s Ecosystems. Direct, December 2010.

Assessment of drought-related financial risk.

2011 Mass. DPU 10-170, NStar—Northeast Utilities merger; Cape Light Compact.
Direct, May 2011.

Merger and competitive markets. Competitively neutral recovery of utility
investments in new generation.

Mass. DPU 11-5, -6, -7, NStar wind contracts; Cape Light Compact. Direct, May
2011.

Assessment of utility proposal for recovery of contract costs.

Wisc. PSC Docket No. 4220-UR-117, electric and gas rates of Northern States
Power: Citizens Utility Board of Wisconsin. Direct, Rebuttals (2) October 2011,
Surrebuttal, Oral Sur-Surrebutal November 2011;

Cost alocation and rate design. Allocation of DOE settlement payment.

Wisc. PSC Docket No. 6680-FR-104, fuel-cost-related rate adjustments for
Wisconsin Power and Light Company: Citizens Utility Board of Wisconsin.
Direct, October 2011; Rebuttal, Surrebuttal, November 2011

Costs to comply with Cross State Air Pollution Rule.

2012 Maryland PSC Case No. 9149, Maryland IOUs” development of RFPs for new
generation; Maryland Office of People’ s Counsel. March 2012.

Failure of demand-response provider to perform per contract. Estimation of cost
to ratepayers.

PUCO CaseNos. 11-346-EL-SSO, 11-348-EL-SSO, 11-349-EL-AAM, 11-350-
EL-AAM, transition to competitive markets for Columbus Southern Power
Company and Ohio Power Company; Ohio Consumers’ Counsel. May 2012

Structure of auctions, credits, and capacity pricing as part of transition to com-
petitive electricity markets.

Wisconsin PSC Docket No. 3270-UR-118, Madison Gas & Electric rates,
Wisconsin Citizens Utility Board. Direct, August 2012; Rebuttal, September
2012.

Cost alocation and rate design (el ectric).
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Wisconsin PSC Docket No. 05-UR-106, We Energiesrates, Wisconsin Citizens
Utility Board. Direct, Rebuttal, September 2012.

Cost alocation and rate design (el ectric).

Wisconsin PSC Docket No. 4220-UR-118, Northern States Power rates,
Wisconsin Citizens Utility Board. Direct, Rebuttal, October 2012; Surrebuittal,
November 2012.

Recovery of environmental remediation costs at a manufactured gas plant. Cost
allocation and rate design.

2013 Corporation Commission of Oklahoma Cause No. PUD 201200054, Public
Service Company of Oklahoma environmental compliance and cost recovery,
Sierra Club. Direct, January 2013; rebuttal, February 2013; surrebuttal, March
2013,

Economic evaluation of alternative environmental-compliance plans. Effects of
energy efficiency and renewable resources on cost and risk.

Maryland PSC Case No. 9324, Starion Energy marketing, Maryland Office of
People's Counsel. September 2013.

Estimation of retail costs of electricity supply.

Wisconsin PSC Docket No. 6690-UR-122, Wisconsin Public Service Corpora-
tion gasand electric rates, Wisconsin Citizens Utility Board. Direct, August 2013;
Rebuttal, Surrebuttal September 2013.

Cost allocation and rate design; rate-stabilization mechanism.

Wisconsin PSC Docket No. 4220-UR-119, Northern States Power Company gas
and electric rates, Wisconsin Citizens Utility Board. Direct, Rebuttal, Surrebutta,
October 2013.

Cost alocation and rate design.

Michigan PSC Case No. U-17429, Consumers Energy Company approval for
new gas plant, Natural Resources Defense Council. Corrected Direct, October
2013.

Need for new capacity. Economic assessment of alternative resource options.

2014 Maryland PSC Case Nos. 9226 & 9232, administrative chargefor standard-offer
service; Maryland Office of People’s Counsel. Reply, April 2014; surrebuttal,
May 2014.

Proposed rates for components of the Administrative Charge for residential
standard-offer service.

Conn. PURA Docket No. 13-07-18, rulesfor retail electricity markets; Office of
Consumer Counsel. Direct, April 2014.
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Estimation of retail costs of power supply for residentia standard-offer service.

PUC Ohio Case Nos. 13-2385-EL-SSO, 13-2386-EL-AAM; Ohio Power
Company standard-offer service; Office of the Ohio Consumers Counsel. Direct,
May 2014.

Allocation of distribution-rider costs.

Wisc. PSC Docket No. 6690-UR-123, Wisconsin Public Service Corporation
electric and gas rates; Citizens Utility Board of Wisconsin. Direct, Rebuttal,
August 2014; Surrebuttal, September 2014.

Cost alocation and rate design.

Wisc. PSC Docket No. 05-UR-107, We Energy biennial review of electric and
gas costs and rates; Citizens Utility Board of Wisconsin. Direct, August 2014,
Rebuttal, Surrebuttal September 2014.

Cost alocation and rate design.

Wisc. PSC Docket No. 3270-UR-120, Madison Gas and Electric Co. eectricand
gasrates, Citizens Utility Board of Wisconsin. Direct, Rebuttal, September 2014.

Cost alocation and rate design.

Nova Scotia UARB Case No. NSUARB P-887(6), Nova Scotia Power fuel-
adjustment mechanism; Nova Scotia Consumer Advocate. Evidence, December
2014.

Allocation of fuel-adjustment costs.

2015 Maryland PSC Case No. 9221, Baltimore Gas & Electric cost recovery;
Maryland Office of People’s Counsel. Second Reply, June 2015; Second
Rebuttal, July 2015.

Proposed rates for components of the Administrative Charge for residential
standard-offer service.

Wisconsin PSC Docket No. 6690-UR-124, Wisconsin Public Service
Corporation electric and gas rates; Citizens Utility Board of Wisconsin. Direct,
Rebuttal, September 2015; Surrebuttal, October 2015.

Cost alocation and rate design.

Wisconsin PSC Docket No. 4220-UR-121, Northern States Power Company gas
and electric rates; Citizens Utility Board of Wisconsin. Direct, Rebuttal,
Surrebuttal, October 2015.

Cost alocation and rate design.
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Maryland PSC Cases Nos. 9226 & 9232, administrative charge for standard-
offer service; Maryland Office of People’'s Counsel. Third Reply, September
2015; Third Rebuttal, October 2015.

Proposed rates for components of the Administrative Charge for residential
standard-offer service.

Nova Scotia UARB Case No. NSUARB P-887(7), Nova Scotia Power fuel-
adjustment mechanism; Nova Scotia Consumer Advocate. Evidence, December
2015.

Accounting adjustment for estimated over-earnings. Proposal for modifying
procedures for setting the Actual Adjustment.

2016 Maryland PSC Case No. 9406, Baltimore Gas & Electric base rate case;
Maryland Office of People’s Counsel. Direct, February 2016; Rebuttal, March
2016; Surrebuttal, March 2016.

Allocation of Smart Grid costs. Recovery of conduit fees. Rate design.

Nova Scotia UARB Case No. NSUARB P-887(16), Nova Scotia Power 2017-
2019 Fuel Stability Plan; Nova Scotia Consumer Advocate. Direct, May 2016;
Reply, June 2016.

Base Cost of Fuel forecast. Allocation of Maritime Link capital costs. Fuel cost
hedging plan.

Wisconsin PSC Docket No. 3270-UR-121, Madison Gas and Electric Company
electric and gasrates; Citizens Utility Board of Wisconsin. Direct, August 2016;
Rebuttal, Surrebuttal, September 2016.

Cost alocation and rate design.

Wisconsin PSC Docket No. 6680-UR-120, Wisconsin Power and Light
Company electric and gas rates; Citizens Utility Board of Wisconsin. Direct,
Rebuttal, Surrebuttal, Sur-surrebuttal, September 2016.

Cost alocation and rate design.

Minnesota PSC Docket No. E002/GR-15-826, Northern States Power Company
electric rates; Clean Energy Organizations. Direct, June 2016; Rebuttal,
September 2016; Surrebuttal, October 2016.

Cost basis for residential customer charges.

Nova Scotia UARB Case No. NSUARB M07611, Nova Scotia Power 2016 fuel
adjustment mechanism audit; Nova Scotia Consumer Advocate. Direct,
November 2016.

Sanctions for imprudent fuel-contracting practices.
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2017 Kentucky PSC Case No. 2016-00370, Kentucky Utilities Company electric rates;
Sierra Club. Direct, March 2017.

Cost basisfor residential customer charges. Design of residential energy charges.

Kentucky PSC Case No. 2016-00371, Louisville Gas & Electric Company
electric rates; Sierra Club. Direct, March 2017.

Cost basisfor residential customer charges. Design of residential energy charges.

Massachusetts DPU 17-05, Eversource Energy electric rates, Cape Light
Compact. Direct, April 2017; Supplemental Direct, Surrebuttal, August 2017.

Cost Allocation. Cost basisfor residential customer charges. Demand chargesfor
net metering customers.

Michigan PSC Case No. U-18255, DTE Electric Company electric rates, Natura
Resources Defense Council, Michigan Environmental Council, and Sierra Club.
Direct, August 2017.

Cost basis for residential customer charges.

North Carolina NCUC Docket No. E-2, Sub 1142, Duke Energy Progress
electric rates; North Carolina Justice Center, North CarolinaHousing Coalition,
Natural Resources Defense Council, and Southern Alliance for Clean Energy.
Direct, October 2017.

Cost basis for residential customer charges.

Indiana Utility Regulatory Commission Cause No. 44967, Indiana Michigan
Power Company electric rates; Citizens Action Coalition of Indiana, Indiana
Coalition for Human Services, Indiana Community Action Association, and
Sierra Club. Direct, November 2017.

Cost basis for residential customer charges.

2018 North Carolina NCUC Docket No. E-7, Sub 1146, Duke Energy Carolinas
electric rates; North Carolina Justice Center, North CarolinaHousing Coalition,
Natural Resources Defense Council, and Southern Alliance for Clean Energy.
Direct, January 2018.

Cost basisfor residential customer charges.

PUC Ohio Case Nos. 15-1830-EL-AIR, 15-1831-EL-AAM, 15-1832-EL-ATA,;
Dayton Power and Light Company electric rates; Natural Resources Defense
Council. Direct, April 2018.

Cost basis for residential customer charges.
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I ndiana Utility Regulatory Commission Cause No. 45029, Indianapolis Power
and Light Company electric rates; Citizens Action Coalition of Indiana, Indiana
Codlition for Human Services, Indiana Community Action Association, and
Sierra Club. Direct, May 2018.

Cost basis for residential customer charges. Design of residential energy rates.

PUC of Texas Docket No. 48401, Texas-New Mexico Power Company electric
rates; Office of Public Utility Counsel. Direct, Cross-Rebuttal, August 2018.

Cost of service study. Allocation of requested revenue increase.

West Virginia PSC Case No. 18-0646, Appaachian Power Company and
Wheeling Power Company electric rates, Consumer Advocate Division. Direct,
Rebuttal, October 2018.

Cost alocation and rate design.
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