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PROCEZEDTINGS:

CHAIRMAN FINLEY: Mr. Culley, dc you have
any redirect?

MR. CULLEY: No, Mr. Chairman, no redirect.

CHAIRMAN FINLEY: Let see 1f there are
gquestions by the Commission. Commissioner
Brown-Bland.

EXAMINATION

BY COMMISSIONER BROWN-BLAND:

o) Good afterncon, Mr. McConnell.
A Good afternoon.
Q Just a few gquestions. And I wanted to know i1f

you would agree or disagree that the avoided
costs here in North Carolina, the way PURPA is
implemented, is the primary driver in Cypress'
decision to locate projects here in North
Carolina and want to deal with our investor-owned
utilities?

A I think it is a significant driver. The Standard
Offer Contract is compelling and simplifies the
process to not have to bilaterally negotiate.

The original decision was made based upon that
fact pattern as well as the state investment tax

credit when 1t was around and we bulilt several of

NORTH CAROLINA UTILITIES COMMISSION
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our projects while that tax credit was still
availilable. The property tax abatement and the
RECs both help as well but the Standard Offer is
probably the most significant piece of that.

And, also -- so in addition to the fact that
we're in the south and we have a good deal of
sunshine here, you mentioned the tax credits, any
other factors in terms of availability of land,
the price of the land and that kind of thing?

I think vou bring up a good point that I
neglected to mention is that the radiance is
really solid in North Carolina on top of a lot of
cheap available land relative to some of the more
metropolitan denser areas where we looked to
develop. So certainly there's a lot of facts in
favor of development in North Carolina.

Are you familiar with the Renewable Portfolio
Standard and reguirements that we have here in
North Carolina?

Yeg, ma'am.

Does that in any way factor into the decision to
do projects here in our state?

It did. Originally we were selling the Renewable

Energy Certificates per that program back to

NORTH CAROLINA UTILITIES COMMISSICON
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Duke. At this point there's not a ton of value
because I believe that the Utilities have both
met their portfolio standard at this time, to my
knowledge. That's me speculating. But at this
point there's not a lot of wvalue associated with
those RECs.

In terms of initial decision to do busgsiness here,
was it a factor?

Yeg, ma‘tam.

You indicated that, 1if you consider what Cypress
has in the pipeline, you would not agree that the
vast majority of your projects were in North
Carolina. Are you able to locate where you think
the vast wmajority are either by state or region?
Region is probably easier. We have a number of
projects in the southeast outside of North
Carolina. We have a number of projectg in the
northeast, subject to different incentive
programs that allow for favorable development
including community solar programs. We have some
development efforts in deregulated markets in PJIM
and ERCOT in Texas. And then we have a number of
more QF style models that are in the pacific

northwest that we're pursuing. 8So our

NORTH CAROLINA UTILITIES COMMISSION
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development efforts have extended well beyond
North Carolina at this time.

From your point of view or Cypress', since you
indicate those projects are across the nation,
are you able -- and, 1f so, state your

qualifiers -- but are you able to give any
testimony or idea about how from your view North
Carolina's PURPA implementation compares or
relates to PURPA implementation across the
nation? And I guess more specifically, are there
locations that are more favorable than North
Carolina's PURPA implementation?

I'll caveat my entry by saying I am pretty much
siloed within finance of the firm and trying to
ralse capital for our projects and so my
day-to-day does not consist of looking at new
markets and other opportunities for the firm to
develop. I think North Carolina's implementation
of PURPZ is consistent with the intent of the law
to offer avoided cost contracts for developers
that have projects that are eligible and so I do
think it's a favorable interpretation. I do
think other states have similar interpretations.

I can't speak to any specific state that's really

NORTH CAROLINA UTILITIES COMMISSION
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better or worse with any degree of confidence.
COMMISSIONER BROWN-BLAND: Qkay. That's
okay, I just wanted your best idea of what you --
based on your own knowledge. That's all I have.
Thank you.
CHAIRMAN FINLEY: Are there other Commigsion
guestions?
(No response.)
Mr. McConnell, I see that you got vyour
undergraduate degree at the University of Virginia?
THE WITNESS: Yes, sir.
CHAIRMAN FINLEY: And masters degree from
the University of North Caroclina?
THE WITNESS: Yes, sir.
CHAIRMAN FINLEY: Were you able to pull for
UNC in the basketball tournament?
COMMISSIONER BROWN-BLAND: Be careful. This
is an important answer.
THE WITNESS: Of course, yes, sir.
MR. MCNAMEE: You're under oath.
(Laughter)
THE WITNESS: Yes, sir.
CHAIRMAN FINLEY: Good for you. Are there

guestions on the Commisgsion's questions of

NORTH CAROLINA UTILITIES COMMISSION
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Mr. McConnell?
(No regponse. )

CHAIRMAN FINLEY: Thank you very much. You
may be excused.

THE WITNESS: Thank you.

(The witness is excused.)

CHAIRMAN FINLEY: We have DEC/DEP McConnell
Cross Examination Exhibits 1, 2 and 3 which we will,
without objection, accept into evidence. 2And we will
hold Exhibit 4 in abeyance until we hear further from
Cypress Creek.

DEC/DEP McConnell Cross Exhibits 1 - 3
(Admitted)

MR. SOMERS: Mr. Chairman, I understood
based on a conversation during the break that Cypress
Creek was ready to address your question.

CHAIRMAN FINLEY: All right. Are you ready
to -~

MR, CULLEY: I'm sorry. I don't understand.

MR. SOMERS: May we go off record just one
moment?

CHATRMAN FINLEY: Yes.

(OFF THE RECORD DISCUSSION)

MR. CULLEY: Sorry, Mr. Chairman, there may

NORTH CAROLINA UTILITIES COMMISSION
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have been a sglight lack of communication between a few

moving parts here. I think we can -- what I can say

1s Cypregss Creek will endeavor as soon as possible to
provide that information.

CHAIRMAN FINLEY: Good enough. Who' next?
Who's the next witness?

MS. BOWEN: Mr. Chairman, if it's acceptable
to the Commission, we've spoken with counsel for North
Carolina Sustainable Energy Association and would like
to swap order with him so that Dr. Vitolo would go
next in line.

CHAIRMAN FINLEY: Very well.

THOMAS VITOLO; was duly sworn and

testified as follows:
DIRECT EXAMINATION

BY MS. BOWEN:

Q Dr. Vitolo, please state your name and businesgs
address for the record?

A My name i1s Thomas Vitolo. My business address is
485 Massachusetts Avenue, Cambridge,
Massachusetts.

Q Dr. Vitolo, did you cause to be prefiled direct
testimony in this docket?

A I did.

NORTH CAROLINA UTILITIES COMMISSION
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Q And do you have any changes or corrections to
yvour prefiled testimony?

A I do nct.

Q If the gquestions put to you in your testimony
were asked at the hearing today, would your
answers be the same?

A They would.

Q Was the exhibit to your testimony prepared by you
or under your direction?

A Yes.

MS. BOWEN: Mr. Chairman, I would move to
have Dr. Vitolo's prefiled direct testimony entered
into the record as though given orally from the stand,
and to have the exhibit attached to his testimony
identified as premarked, Vitolo Exhibit 17

CHAIRMAN FINLEY: Dr. Vitolo's direct
prefiled testimony consisting of 46 pages filed on
March 28, 2017, 1s copied into the record as though
given orally from the stand, and that his exhibit as
premarked in the filing i1s so marked for purposes of
this case.

MS. BOWEN: Thank vyou, Mr. Chairman.

Vitolo Exhibit 1

(Identified)

NORTH CAROLINA UTILITIES COMMISSION
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(WHEREUPON, the prefiled direct
testimony of THOMAS VITOLO is
copied into the record as if given

orally from the stand's.)
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1.

INTRODUCTION AND QUALIFICATIONS

Please state your name and business address for the record.

My name is Tommy Vitolo, and I am a Senior Associate with Synapse Energy
Economics (Synapse) at 485 Massachusetts Avenue, Suite 2, Cambridge,

Massachusetts 02139.

Please describe Synapse Energy Economics.

Synapse Energy Economics is a research and consulting firm specializing in
electricity and natural gas industry regulation, planning, and analysis. Our work
covers a range of issues, including integrated resource planning; economic and
technical assessments of energy resources; electricity market modeling and
assessment; energy efficiency policies and programs; renewable resource
technologies and policies; and climate change strategies. Synapse works for a
wide range of clients, including attorneys general, offices of consumer advocates,
public utility commissions, environmental advocates, the U.S. Environmental
Protection Agency, the U.S. Department of Energy, the 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.

I have a PhD in systems engineering from Boston University; a master’s in financial

and industrial mathematics from Dublin City University, Ireland; bachelor’s degrees

in applied mathematics, computer science, and economics from North Carolina State

Direct Testimony of Dr. Thomas Vitolo
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University; and more than eight years of professional experience as a consultant,

researcher, and analyst.

Since joining Synapse in 2011, T have focused on utility resource planning,
variable resource integration, avoided costs, and other issues that typically involve
statistical analysis, computer simulation modeling, and stochastic processes. I
have filed testimony or reviewed utility filings in 24 states and two territories,
primarily by evaluating numerical analysis, modeling, and decision strategies of

resource plans and certificates of public convenience and necessity applications.

On topics related to the costs and benefits of distributed generation—including
net metering issues, avoided costs, bill impacts, and appropriate rate design—I
have developed or submitted testimony in California, Massachusetts, Maryland,
North Carolina, South Carolina, Utah, Vermont, and Wisconsin. Additionally, I
have performed cost and benefits analyses of distributed generation for systems
located in Maine, Massachusetts, Mississippi, New York, North Carolina, and

Washington DC.
Prior to joining Synapse, I worked as a research assistant at MIT Lincoln

Laboratory. My CV is attached as Vitolo Exhibit 1.

On whose behalf are you testifying in this proceeding?

I am testifying on behalf of Southern Alliance for Clean Energy (SACE).

Direct Testimony of Dr. Thomas Vitolo Page 2
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Have you testified previously before the North Carolina Utilities Commission
(“the Commission”)?

No, though I assisted my colleague J. Rick Hornby with the development of
testimony filed in Docket No. E-100, Sub 140, and as a result, I am familiar with

some of the issues raised by the parties in that proceeding,

What is the purpose of your direct testimony in this proceeding?

The primary purpose of my testimony is to provide an analysis of the proposals by
Duke Energy Carolinas, Duke Energy Progress, and Dominion North Carolina
Power (collectively, the “Companies™) to change avoided cost standard offer
contract terms and conditions for qualifying facilities (QFs) other than run-of-
river hydroelectric QFs, and to evaluate the Companies’ proposed methodological

changes to calculating avoided cost rates.

Are you sponsoring any exhibits?

Yes. I am sponsoring Vitolo Exhibit 1 (Resume of Thomas John Vitolo, PhD).

Please summarize your conclusions and recommendations.

A. With respect to standard offer contracts, I recommend the Commission

maintain current policies by

1. retaining 5 megawatts (MW) as the threshold for renewable QF

eligibility for standard offer contracts;
2. retaining the option of a 15-year standard offer contract; and

3. requiring the utilities to include fixed rates for all portions of the

standard offer contract.

Direct Testimony of Dr. Thomas Vitolo Page 3

A\

CFFICIAL COPY

Pl

Mar 78 201



10

11

12

13

14

15
16

17

18

19

With respect to avoided cost calculations, I recommend the Commission
4. maintain the current 1.20 Performance Adjustment Factor (PAF);

5. maintain the peaker methodology, including the requirement of paying

avoided capacity cost payments in all years;

6. reject the proposal by Duke Energy Carolinas (DEC) and Duke Energy
Progress (DEP) (collectively, “Duke™) for revising the capacity
payment split among summertime and wintertime hours, instead
assigning 80 percent summer for 2017 and 2018, and a recalculated

percent for all years thereafter based on corrections to their study;

7. require Dominion North Carolina Power (“Dominion” or “DNCP”) to

continue compensating for avoided line loss; and

8. require Dominion to model its avoided energy costs with a 100 percent

available resources.

2. OVERVIEW OF PURPA AND PROCEEDING

What is PURPA?

=

A. The Public Utility Regulatory Policies Act of 1978 (PURPA) is a federal statute
enacted by Congress in 1978. PURPA has been amended several times since its
enactment, most recently in 2005. Section 210 of PURPA was designed to

encourage the development of cogeneration and small power production

Direct Testimony of Dr. Thomas Vitelo Page 4
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facilities." The Federal Energy Regulatory Commission (the FERC) is charged
with interpreting and implementing PURPA by establishing rules and issuing
orders. Under PURPA, the FERC has delegated to state regulatory commissions
the responsibility to set rates for purchases from qualifying cogenerators and

small power producers, known as qualifying facilities or QFs.

Please describe how PURPA relates to the avoided cost rates and contract
terms being set in this proceeding.

In the previous biennial avoided cost docket, the Commission provided a succinct

overview of PURPA’s requirements:

Each electric utility is required under Section 210 of PURPA to
offer to purchase available electric energy from cogeneration and
small power production facilities that obtain QF status under
Section 210 of PURPA. For such purchases, electric utilities are
required to pay rates that are just and reasonable to the ratepayers
of the utility, are in the public interest, and do not discriminate
against cogenerators or small power producers. The FERC
regulations require that the rates electric utilities pay to purchase
electric energy and capacity from qualifying cogenerators and
small power producers reflect the cost that the purchasing utility
can avoid as a result of obtaining energy and capacity from these
sources, rather than generating an equivalent amount of energy
itself or purchasing the energy or capacity from other suppliers.”

The Commission has chosen to implement Section 210 of PURPA and the related
FERC regulations by holding biennial proceedings. Through those proceedings,
the Commission has established the methodology and the rates by which North

Carolina’s investor-owned utilities, the Companies in this proceeding, purchase

RJ
Q¥

QFFICIAL COFY

Mar 28 2077

Y6 Us.C § 824a-3(a).

2 Order Establishing Standard Rates and Contract Terms for Qualifying Facilities, Docket No. E-100, Sub 140 (Dec.
31,2014) (“E-100, Sub 140 Phase I Order”) at 3.

Direct Testimony of Dr. Thomas Vitolo Page 5



10

11

12

14

15

16

17

18

19

20

21

22

@

energy and capacity from QFs under PURPA. The Commission also has reviewed
and approved other related matters involving the relationship between the
Companies and such QFs, such as terms and conditions of service, contractual
arrangements and interconnection charges. Throughout those proceedings, the
Commission also applies relevant FERC orders relating to PURPA

implementation in reaching its findings and conclusions.

COMMISSION’S 2014 DOCKET

Please provide an overview of the previous avoided cost proceeding.

In the last biennial avoided cost proceeding before the Commission, Docket No.
E-100, Sub 140, the Commission considered a variety of avoided cost input
parameters during “Phase I of the proceeding, many of which the companies
seek to revisit in this proceeding. After fully litigating these issues, the
Commission issued an “Order Setting Avoided Cost Input Parameters” on
December 31, 2014. In its Order, the Commission made numerous findings of
fact. Among its determinations, the Commission required that the Companies
continue to apply the peaker methodology for establishing avoided energy
payments; continue to apply the peaker method with publicly available industry
sources for establishing avoided capacity payments in all years of the contract;
utilize a 1.2 PAF in their respective avoided cost calculations for all QFs other
than run-of-the-river hydroelectric facilities with no storage capability; account
for the fuel-hedge value of QFs; continue to follow their previously approved

adjustments for line losses; continue to offer standard offer avoided cost contracts

Direct Testimony of Dr. Thomas Vitolo Page 6
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to QFs under 5 MW, and continue to offer standard offer contracts with a

maximum term of 15 years.’

ANALYSIS OF COMPANIES’ PROPOSALS TO CHANGE
STANDARD OFFER CONTRACTS

Did the Companies propose any significant changes to the standard offer
contract structure?
Yes. One or more of the companies proposed changes, including the following:

1. reducing the maximum capacity for standard offer contracts from 5 MW to 1

MW;
2. eliminating the 15-year option for standard offer contracts; and
3. changing the payment associated with avoided energy every two years.”

I will make recommendations on these topics.

The Commission Should Maintain the 5 MW Eligibility Threshold for Standard Offer

Contracts

Q.

What is the maximum capacity for which renewable QFs are eligible for a
standard aveided cost rate structure under the current tariffs?

DEP’s Schedule PP-1, DEC’s Schedule PP, and DNCP’s Schedule 19-FP all

include eligibility for renewable QFs up to 5 MW in capacity.

3 £-100, Sub 140 Phase T Order at 7-8.

The Companies have recommended several other changes, including the timing of the legally enforceable obligation
(LEO). My testimony’s failure to address these changes does not imply agreement with those changes. Additionally,
my testimony is focused on QFs other than hydroelectric QFs with no storage capability.

Direct Testimony of Dr. Thomas Vitole
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Are DEC, DEP, and DNCP proposing to reduce the maximum capacity for
which renewable QFs are eligible for the standard avoided cost rate
structure?

Yes. DEC, DEP, and DNCP are all proposing to reduce the eligibility from 5 MW

to I MW,

Will this proposed reduction from 5 MW to 1 MW have negative
repercussions?

I believe that reducing the maximum capacity for which renewable QFs are
eligible for a standard avoided cost rate structure from 5 MW to 1 MW will have
several negative repercussions. These negative consequences relate to the lengthy,
resource-intensive, power-imbalanced bilateral negotiation process, the significant
loss of economies of scale, and the ramifications of a significant increase of

interconnection requests or bilateral negotiations.

Please describe ydur concerns associated with the bilateral negotiation
process.

QFs that do not qualify for standard offer contracts must instead negotiate with
the utility company to reach an agreement in order to sell their power under
PURPA. The bilateral negotiation process can take many months to resolve.” The
bilateral negotiation process is also resource intensive: for each “uncontested”
PPA, the utility requires roughly 25 hours of staff effort.® Of course, the QF must
also put considerable effort into a contract negotiation. In addition to taking

considerable time and resources, there is often a significant power imbalance in

FICIAL COPY ’g

OF

Wiar 28 2017

g DEC and DEP Response to Public Staff Request 4-3, Attachment.
6 DEC and DEP Response to Public Staff Request 4-1.
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the negotiation, as the QF has one potential customer — the incumbent utility
where the facility is located. Additionally, the QF developer, on the other hand,
must invest significant resources in developing the QF project before actual
construction. In contrast with the utility, failure to sign a contract results in
significant loss for the QF developer. A standard contract offers substantial
benefits — the utility uses fewer resources in contract negotiations and in not
impeding development of a local resource that is available at avoided cost, and the
developer also sees a significant reduction in contrast negotiation risk, expense,

and delays.

Please describe your concerns associated with a loss of economies of scale.

A solar photovoltaic (PV) QF project has both fixed costs and variable costs. The
variable costs grow predictably with the size of the project, such as the total cost
of the panels, inverters, and land. The fixed costs do not grow with the size of the
project. These costs include legal, administrative, and some engineering costs. As
such, a larger project has a lower total cost per kilowatt than a smaller project.
Reducing the capacity limit for standard avoided cost rates raises the price of the
project per kilowatt, because the developer must either forego economies of scale
and build a smaller project to avoid the costs and risks of negotiation, or retain the
economies of scale of the larger project but also bear the cost and risk of a
bilateral negotiation. Because standard offer contracts of 5 MW in size allow the
QF developer to retain the economies of scale and avoid the cost and risk of

negotiations and still arrive at a fair avoided cost, it results in lower costs overall.

Direct Testimony of Dr. Thomas Vitole Page 9
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Please describe your concerns about the ramifications of significantly more
interconnection requests.

One potential outcome of reducing QF eligibility for a standard offer contract
from 5 MW generation capacity to I MW is a dramatic increase in the number of
projects under development. To the extent that QF developers’ limits are
associated with access to capital or ability to procure solar PV hardware, the
developer may simply develop as many projects as necessary to build out a
portfolio of QF projects that, in aggregate, total a targeted capacity. Should the
proposed capacity threshold change induce a significant increase in the number of
QF projects, it will also induce a significant increase in the number of
interconnection studies the utility must perform. This outcome appears to impose
an additional and unnecessary cost on the utility and QF developers. Should the
proposed capacity reduction induce more total projects, this change will have
imposed economic inefficiency that is avoided by providing a standard offer

contract available to projects up to 5 MW in size.

Please describe your concerns about the ramifications of significantly more
bilateral negotiations.

Another potential outcome of reducing QF eligibility for standard offer contracts
from 5 MW generation capacity to I MW is a dramatic increase in the number of
simultaneous bilateral negotiations. Developers may maintain a 5 MW size or,
seeing no advantage to a 5 MW limitation, instead develop projects in excess of 5
MW. Should the size of the projects remain at 5 MW (or even increase), the
utility will now be required to enter bilateral contract negotiations for

significantly more QF projects. As discussed earlier, each bilateral contract

Direct Testimony of Dr. Thomas Vitolo Page 10
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negotiation requires considerable effort by each counterparty, effort that is
avoided with a standard offer contract. Furthermore, should the project size
increase, we may see significantly more interconnection studies taking “well in

excess of 12 months for the utility to complete,””’

with the delays and additional
costs imposing additional economic inefficiency. A standard offer contract allows
the parties to arrive at an avoided cost agreement while avoiding the added time

and cost of bilateral negotiations. A standard offer contract available to projects

up to 5 MW in size provides multiple benefits and efficiencies.

Has DEC, DEP, or DNCP proposed reducing the eligibility threshold for
renewable QFs in the past?

Yes. DEC, DEP, and DNCP all proposed reducing renewable QFs’ eligibility for
the standard avoided cost rate structure to I MW in the most recent prior docket,

Docket No. E-100, Sub 140.

What did the Commission conclude about reducing the capacity threshold
for eligibility in Docket No. E-100, Sub 140?

The Commission acknowledged that “delays caused by ... negotiating a PPA ...
place QFs in a difficult position with regard to their ability to secure project
financing in a timely fashion and raises project costs.”® The Commission further
recognized that “regulatory continuity-and certainty play a role in the
development and implementation of sound utility regulatory policy” and that

“there 1s insufficient evidence that the current framework fails to comply with the

7 E-100, Sub 140 Phase 1 Order at 21.

8

Id.
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requirements of PURPA or otherwise disadvantages QFs.”” The Commission

determined that it was “appropriate to retain the five MW threshold.”"

What do you recommend the Commission order with respect to maximum
renewable QF generation capacity eligibility for standard offer contracts?

I recommend that the Commission maintain current policy by requiring DEC,
DEP, and DNCP to allow renewable QFs up to 5 MW eligibility for Schedule PP,

Schedule PP-1, and Schedule 19-FP, respectively.

The Commission Should Reject the Companies’ Proposal to Shorten the Duration of

Standard Offer Contracts

Q.

What standard offer contract term durations are available to renewable QFs
under the current aveided cost tariffs?

DEP’s Schedule PP-1, DEC’s Schedule PP, and DNCP’s Schedule 19-FP all

allow the QF to choose a five-year, 10-year, or 15-year contract duration.

Are DEC, DEP, and DNCP propeosing to reduce the contract duration for
which renewable QFs are eligible under the current avoided cost tariffs?

Yes. DEC, DEP, and DNCP are all proposing o eliminate the 15-year contract
option for non-hydro renewable QFs. DEC and DEP are also proposing to

eliminate the five-year contract option.

) Id., at pages 21 and 22.

10 1d.. at page 22,
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Is this proposed reduction from a maximum contract duration of 15 years to
10 years appropriate?

It is not. Reducing the contract duration jeopardizes project financing and may
therefore violate PURPA.'" Additionally, reducing the standard offer contract
duration results in differential treatment between QF solar projects and utility

solar projects.

Please describe your concerns about reducing the standard offer contract
duration and preject financing.

It is common for QF projects sized 1 MW or more to require financing. Within
North Carolina, the industry has demonstrated a clear ability to finance 5 MW
solar QFs with 15-year contracts at the current avoided cost rates. Data responses
from the Companies show that at least some solar QFs 10 MW and larger have
been built with 10-year contracts as well.'”* However, this does not suggest that
projects under 5 MW or over 10 MW will be financeable in the future with
contracts of that duration. The Companies have proposed significantly lower
payment rates for avoided energy in the new tariffs, citing falling natural gas
prices since 2014."° Some projects may not be eligible for 10-year financing
terms, and for the projects that are, reduced payments to QFs necessitate lower
monthly debt payments for the project to have positive monthly cash flow.

Reducing the fixed contract duration from 15 years to 10 results in higher

OFFICIAL COPY —

Mar 28 2017

i LD. Wind [.LLC, 130 FERC 961,127, 61,631 (2010); Windham Solar LLC & Allco Fin. Ltd., 157 FERC 61134,

P 8 (Nov. 22, 2016).

12 DEC and DEP Response to Public Staff Request 4-3, Attachment, Table 1.

1 See, for example, Direct Testimony of Glen A. Snider, Page 16, Lines 5-10.
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monthly debt payments, not lower payments. Reducing the maximum duration of
the contract from 15 years to 10 years jeopardizes the ability for QF projects to

receive financing.

Please describe your concerns about reducing the minimum contract
duration and violating PURPA.

In its Phase I Order in Docket No. E-100, Sub 140, the Commission determined
that “a QF’s legal right to long-term fixed rates under Section 210 of PURPA is
well established as a result of the FERC’s .D. Wind Orders.”"* The FERC has
consistently affirmed the rights of QFs to “long-term avoided cost contracts or
other legally enforceable obligations.”"® In 2016, the FERC emphasized that given
the need for certainty with regard to a QF’s return on investment, coupled with
Congress” directive that the FERC encourage QFs, a QF is entitled to a contract
“long enough to allow QFs reasonable opportunities to attract capital from
potential investors.”'® Similarly, North Carolina law requires that the term of any
contract entered into between an electric utility and a new solar electric facility

“shall be of sufficient length to stimulate development of solar energy.”’

The companies have alleged but not demonstrated that 10-year contract durations
will allow QFs to obtain financing for project development for projects under 5

MW in size. While some larger QFs may be able to attract capital from potential

1% £.100, Sub 140 Phase I Order at 19-20.

15

1.D. Wind 1, LLC, 130 FERC 61,127, 61,631 (2010).

16 Windham Solar LLC & Allco Fin Ltd., 157 FERC § 61134 (Nov. 22, 2016).

N.C.GS. §62-133.8(0).
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investors based on 10-year contracts, it may be that many QFs will be unable to
do so, particularly smaller QFs. This problem will likely be intensified if the
capacity threshold for which renewable QFs are eligible for standard avoided cost
contracts is reduced from 5 MW to 1 MW, due to the resultant impairment to

economies of scale.

Please describe your concern about QF solar projects being treated
differently than utility projects with respect to contract duration.

Between August 2012 and the end of 2016, DEC and DEP have negotiated seven
renewable power purchase agreements (RPPAs) with solar generators; all seven
contracts are for 15 years.'® DEP has four company-owned solar PV generators in
rate base with a recovery period of 25 years and DEC owns 27 PV genecrators in
rate base, each for 20 years."” DNCP has three PV generators in rate base, to be
depreciated over a 35 year time period.?® Similar to a longer loan reducing
monthly payments as discussed above, a longer depreciation schedule allows for a
reduced near-term rate impact, therefore making the investment more attractive.
At 15-year contract durations, solar QFs have parity with RPPAs and are at a
disadvantage relative to utility-owned solar. Reducing the maximum contract
duration to 10-year contracts disadvantages QFs relative to RPPAs and

exacerbates the disadvantage QFs face relative to utility-owned PV.

W
W
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18 DEC and DEP Response to Public Staff Request 4-3, Attachment, Table 1.
19 DEC and DEP Response to SACE Request 2-6.
2 INCP Response to SACE Request 2-5.
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Have DEC, DEP, and DNCP proposed reducing the maximum contract
duration for renewable QFs in the past?

Yes. All three companies proposed reducing renewable QFs’” maximum contract
duration for the standard offer contracts from 15 years to 10 years in the most

recent prior docket, Docket No. E-100, Sub 140.

What did the Commission conclude about reducing the maximum contract
length for renewable QFs in Docket No. E-100, Sub 140?

The Commission noted that some or all of the utilities proposed eliminating the
10- and 15-year levelized rate options in Docket Nos. E-100, Subs 79, 81, and
87.2! The Commission also rejected similar proposals in Docket Nos. E-100, Subs
96 and 100.% In rejecting the proposal again in E-100, Sub 140, the Commission
explained that “the FERC has made clear that its intention in Order No. 69 was to
enable a QF to establish a fixed contract price for its energy and capacity at the
outset of its obligation because fixed prices were necessary for an investor to be
able to estimate with reasonable certainty the expected return on a potential
investment, and therefore its financial feasibility, before beginning the
construction of a facility.”® In light of these and other considerations, and
consistent with PURPA, the Commission determined that “DEC, DEP and DNCP
should continue to offer long-term levelized capacity payments and energy
payments for five-year, ten-year, and 15-year periods as standard options to ...

non-hydroelectric QFs fueled by trash or methane derived from landfills or hog

W
OFFICIAL COPY ——
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?1 E-100 Sub 140 Phase I order at 21.
22

Id., at page 21.
= Id., at page 19 and 20.
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waste, solar, wind, and non-animal forms of biomass contracting to sell five MW

or less capacity.”**

Q. What do you recommend the Commission order with respect to maximum
contract length for renewable QFs?

Al At a minimum, I recommend that the Commission maintain current policy by
requiring DEC, DEP, and DNCP to allow renewable QFs eligible for Schedule
PP, Schedule PP-1, and Schedule 19-FP, respectively, the ability to select five-
year, 10-year, or 15-year periods. The Commission should consider requiring the
utilities to offer solar QFs fixed contracts at lengths that match the recovery
period of the respective utility’s own assets: 20 years for PV assets in the DEP
territory, 25 years in the DEC territory, and up to 35 years in the DNCP

. 26
terr1tory.25 ’

The Commission Should Reject the Proposal by DEC and DEP to Revise the Avoided
Energy Payment Every Two Years

Q. How do the companies’ standard offer contracts currently treat energy
payments?

A, DEP’s Schedule PP-1, DEC’s Schedule PP, and DNCP’s Schedule 19-FP all
contain avoided energy rates that are fixed for the length of the contract. Of
course, the biennial avoided cost docket would update energy rates for new QF

contracts.

24 Id., at page 22.
%% DEC and DEP Response to SACE Request 2-6(c).
26 DNCP Response o SACE Request 2-5(d), Attachment.
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Are DEC, DEP, and DNCP proposing to change the energy payment
schedule for standard offer contracts?

DEC and DEP are proposing to change the contractual energy payment schedule.
Rather than pay QFs a known energy credit rate for the entire length of the
contract, DEC and DEP are proposing to change the rate every two years. DNCP

is not proposing this change.

What would the new energy rate be two, four, six, or more years into the
multi-year renewable QF standard offer contract?

1t is impossible to know. DEC and DEP propose to recalculate the avoided cost
and apply a new rate every two years. The avoided energy cost is closely tied to
the price of delivered natural gas, which has been historically volatile and
continues to fluctuate. The new energy payment rate could be higher or lower

than the existing rate.

Is this proposed change in the energy payment schedule appropriate?

It is not. Failing to make avoided energy payments specific for the length of the
contract jeopardizes project financing and would likely discourage QF
development contrary to the policy goals of PURPA. Additionally, this proposed
change foregoes the rate stability that decoupling some generation from variable
fuel prices offers. Furthermore, it results in differential treatment between smaller
renewable QFs and other projects. Finally, the FERC has held that QFs are
entitled to receive long-term avoided contracts or other legally enforceable

obligations “with rates determined at the time the obligation is incurred, even if
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the avoided costs at the time of delivery ultimately differ from those calculated at

the time the obligation is originally incurred.”’

How will changing the energy payment every two years jeopardize project
financing?

For a project to get financing at competitive interest rates, it must have low risk of
default. One important consideration of default risk is expected cash flow over the
life of the debt. Solar PV output is remarkably predictable over the course of
months and years. Energy (and capacity) payments that are known to all parties at
the time the contract is signed allow the QF developer to demonstrate expected
monthly cashflow with a high degree of certainty. Under the DEC and DEP
proposals, QF developers in the DEC and DEP territories could no longer
demonstrate expected monthly cashflow with any certainty after the first two
years. Eliminating the avoided energy rate certainty throughout the life of the

contract jeopardizes the ability for QF projects to receive financing.

How will changing the energy payment every two years cause rate
instability?

The rates that customers pay are a function of the utility’s costs. A significant
portion of the change in rates from one rate case to another is caused by changes
in coal and natural gas fuel costs, as capital costs are already sunk and therefore
unchanging. One important benefit that renewables such as wind and solar

provide is that their fuel cost is fixed at $0/MWh. This allows for ratepayers to

27

1.D. Wind 1, LLC, 130 FERC 4 61,127, 61,631 (2010).
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dissociate at least a portion of their retail rate from the variability of coal and
natural gas fuel costs, but only if the utility locks in energy prices for those
resources. Under the current tariffs, the ratepayers gain a five-year, 10-year, or
15-year energy price hedge each time a QF selects a long-term contract because
unlike the energy costs associated with the utility’s coal- and gas-fired plants, the
QF contract has a fixed energy rate. Eliminating the avoided energy rate certainty

throughout the life of the contract foregoes the ratepayer benefit of rate stability.

How will changing the energy payment every two years differ from the way
DEC and DEP treat other contracts?

Between August 2012 and the end of 2016, DEC and DEP negotiated 10 RPPAs
and 22 QF agreements with renewable generators over 5 MW in size.” None of
these contracts appear to contain a payment rate that was unknown at time of the
contract’s signing.?’ DEC and DEP have further indicated that they have not
evaluated potential adverse impacts on the ability of solar QFs to obtain financing

with 10-year contracts with energy rates recalculated every two years.”

How will changing the energy payment every two years differ from the way
DEC and DEP treat their Company-owned investments?

A utility decision to build or purchase a generating asset nearly always includes a
long-term obligation to pay for that capital asset. Integrated resource planning and

decisions to invest capital in a new generator are substantially influenced by long-

28 DEC and DEP Response to Public Staff Request 4-3, Attachment.

29

Id.

3% DEC and DEP Response to NTE Request 2-2, 2-3, 2-4, and 2-5.
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term forecasts of costs, especially fuel. The utility’s return of and on its capital
investment is not subject to biannual fuel cost adjustments; it simply collects
payments to finance a decision made with the best information at the time, even if
that information failed to correctly predict a future energy price. In the
Commission’s 2014 Phase I Order, it observed that “[while witness Snider’s
emphases that QF contracts represent long-term fixed price obligations on behalf
of DEC’s and DEP’s customers based largely on forecasts of future fuel prices,
the Commission recognizes that a utility’s commitment to build a plant represents
a similar type of long-term fixed obligation for the utility’s customers, largely
based upon forecasts of future prices. In many respects the utilities own self-build

options are based upon similar “uncertain” forecasts.”’

Has DEC, DEP, or DNCP previously proposed not providing energy
payment certainty in contracts for renewable QFs?

Yes. In the Commission’s 2010 biennial avoided cost proceeding, E-100, Sub
127, DNCP—then North Carolina Power—proposed to offer variable avoided
energy rates for QFs larger than 100 kW that would be updated every two years.
In its July 27, 2011 Order Establishing Standard Rates and Contract Terms for
Qualifying Facilities, the Commission determined that an avoided energy rate
adjusted every two years did not comply with the FERC’s recent J.D. Wind

order.*

%

OFFICIAL CORY

Mar 28 2017

3 E-100, Sub 140 Phase T Order at 20,

32 Order Establishing Standard Rates and Contract Terms for Qualifying Facilities, Docket No. E-100, Sub 127 (July
27,2011
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Although DNCP had previously offered avoided energy rates that were adjusted
every two years, in light of J.D. Wind, the Commission agreed with Public Staff’s
finding that “a rate that is reset every two years clearly does not qualify as either a
fixed rate or as a fixed formula rate” and required the utility to begin offering
fixed long-term, levelized avoided energy rates for QFs entitled to standard

contracts in the following biennial proceeding.”

What do you recommend the Commission order with respect to DEC and
DEP’s proposal to no longer fix the avoided energy rates for the duration of
long-term contracts?

I recommend the Commission reject this proposal. The proposed change
jeopardizes the ability of QFs to secure financing because it does not provide
fixed avoided energy rates for the length of the contract. This change therefore
appears to contradict the Commission’s assertion that “a QF’s legal right to long-
term fixed rates under Section 210 of PURPA is well established as a result of the
FERC’s 1.D. Wind Orders.”** The Commission rejected a similar proposal by
DNCP in the 2010 biennial avoided cost proceeding based on J.D. Wind, and the
Commission should reach the same conclusion with respect to the Companies’
proposed variable rates. The proposed change also eliminates an important
ratepayer benefit of fixed price energy contracts — rate stability. Finally, the
proposed change fails to treat small PV QFs and other PV generators

indifferently.

&
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%3 1., at pages 10-11; Public Staff Proposed Order in Docket No. E-100, Sub 127 at 9 (April 29, 2011).
34 £-100, Sub 140 Phase T Order at 19.
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ANALYSIS OF COMPANIES’ AVOIDED COST CALCULATIONS

Did the Companies propose any significant changes to the methodology for
calculating avoided costs?

Yes. One or more of the companies proposed several changes, including the

following:
1. Reducing the Performance Adjustment Factor from 1.2 to 1.05;
2. Eliminating capacity payments in certain years;

3. Changing the fraction of avoided generation capacity payment payable in the

summer and winter seasons; and
4. Eliminating payment for line losses.

I will make recommendations on these topics, as well as some general

recommendations about the methodology for calculating avoided energy.

The Commission Should Reject the Proposal by DEC and DEP to Reduce the

Performance Adjustment Factor from 1.2 to 1.05

Q.
A.

What is the Performance Adjustment Factor?

In North Carolina, QFs are compensated for their generation capacity on a
performance basis. The Performance Adjustment Factor (PAF) “is a mechanism
by which small QFs that are eligible for the standard rates are paid a rate that is a

multiple of the utility’s approved avoided capacity costs averaged over on-peak

Direct Testimony of Dr. Thomas Vitolo Page 23
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hours.””” This adjustment is necessary to provide QFs the opportunity of being
paid the utility’s full avoided capacity costs. Regarding a PAF of 1.2, the
Commission has stated that “the 1.2 PAF used by the Commission in previous
cases (for QFs other than run-of-the-river hydro facilities) reflects the
Commission’s judgment that, if a unit is available 83 percent of the time, it is
operating in a reasonable manner and should be allowed to recover the utility’s
full avoided costs.”® A PAF of 1.05 corresponds to a unit being available slightly

more than 95 percent of the time.

What is the PAF used for renewable QFs under the current tariff?
The current methodology uses a PAF of 1.2.

Are DEC, DEP, and DNCP proposing to reduce the PAF for renewable QFs?
DEC and DEP are, DNCP is not. DEC and DEP are proposing to reduce the PAF

to 1.05 for non-hydro QFs.

What is the rationale stated by DEC and DEP for reducing the PAF?
DEC and DEP Witness Snider states on page 37, line 4 of his direct testimony that

“when using the peaker methodology to calculate avoided cost rates, the resource
a QF is replacing is the CT. The appropriate measure of reliability for a CT

peaking unit is the starting reliability. The Companies’ CT fleet performs at a

3 Laurence D. Kursch, Direct Testimony on behalf of the Public Staff, Docket No. E-100, Sub 140 (April 25, 2014).
Page 37, Line 13.

36 Order Establishing Standard Rates and Contract Terms for Qualifying Facilities, Docket No. E-100. Sub 100
(September 29, 2005) at 22.
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greater than 95% starting reliability and, as such, no PAF greater than 1.05 is

warranted.”

Is DEC and DEP’s reasoning for reducing the PAF correct?

It 1s not. Witness Snider’s statement contains several errors. First, the resource the
QF is replacing is not a CT. The peaker method assumes that the utility’s fleet is
in equilibrium and therefore “the quantitative result is not biased by the choice of
one particular technology over another.”’ The only specific role for a combustion
turbine in the peaker method is to estimate the avoided capacity cost ($/kW-yr)
for a new unit. There is no expectation that the QF will avoid the utility
procurement of a specific generator technology or type. Second, in any given
hour, the QF could be displacing a peaking unit, a mid-range unit, or even a
baseload unit — demonstrating that the QF’s availability should be compared to
the utility’s entire fleet.

Witness Snider uses the performance of the company’s entire CT fleet to form a
comparison, but this is also flawed. Judgment as to the used and useful status of
utility generators is made on a unit-by-unit basis. That some utility generators are
performing well should not hide under-performing generators from scrutiny.
Rather than look at the average performance, it is appropriate to look at the least-
well performing company-owned generator. If that generator is considered used

and useful, then a QF with similar availability should also be considered 1o be

37 Laurence D. Kirsch, Direct Testimony on behalf of the Public Staff, Docket No. E-100, Sub 140 (April 25, 2014).
Page 23, Line 6.
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operating in a reasonable manner and therefore allowed to recover the utility’s full

avoided cost.

Do the Companies expect each of the generators in their fleets to have
availability consistent with the availability threshold associated with a 1.05
PAF?

No. DEC and DEP’s own reporting to the Commission shows many units in its
generating fleet are available considerably less than 95 percent of the time.”® DEC
and DEP’s availability reporting is in line with DNCP, which has stated that “15%

is a reasonable allowance for the unavailability of a base load generating unit.”™

Has DEC, DEP, or DNCP proposed reducing the PAF in the past?
Yes. The proposal to reduce the PAF for non-hydro renewable QFs as proposed

by DEC and DEP is identical to the proposals made by DEC, DEP, and DNCP in
the prior biennial avoided cost docket, Docket No. E-100, Sub 140. The
Commission paraphrased the Companies’ witnesses as testifying “that DEC and
DEP are proposing to reduce the PAF to 1.05 to align its application better with
the reliability of a natural gas CT, the unit which the QF is presumed to avoid
under the peaker method.”*’ The Companies use nearly identical language in this

year’s proposal.

38 Direct Testimony of Kimberty McGee for Duke Energy Carolinas, Docket No. E-7, Sub 1129, Exhibit 6, p. 15-19
(March &, 2017), available at http://starw1.ncuc.net/ NCUC/ViewFile.aspx?1d={1b78f5a-de84-4828-9aa0-
c6446b73c1af; Supplemental Testimony of Kimberly McGee for Duke Energy Progress, Docket No. E-2, Sub 1107,
Exhibit 6. Schedule 10, pp. 2-6 (Sept. 1, 2016), available at http://starw ] .ncuc.net/ncuc/ViewFile.aspx?71d=799dffle-
ce9e-4273-a287-¢53d08bc93e7.

39 DNCP Response to SACE Request 2-14(g).

40 B.100, Sub 140 Phase I Order at 54.
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What did the Commission conclude about reducing the PAF for renewable
QFs in Docket No. E-100, Sub 140?

The Commission denied a revision to the PAF. The Commission cited its own
Order from September 29, 2005, Docket E-100, Sub 100, in which the
Commission ruled that “the availability of a CT is not determinative for purposes
of calculating a PAF.”*! In its 2014 Order the Commission expanded on that
finding of fact, noting that “the availability of a CT is not determinative for
purposes of calculating a PAF because the fixed costs of a peaking unit are only a
proxy for the capacity-related portion of the fixed costs of any avoided generating
unit.”** The Commission ultimately determined in Docket No. E-100, Sub 140
that “the arguments for altering the PAF are insufficient to modify the PAF at this

time 9943

What do you recommend the Commission order with respect to PAF?

I recommend that the Commission maintain current policy by requiring the
Companies continue to use a 1.20 PAF for non-hydro renewable QFs. The
availability standard implied by a 1.20 PAF better aligns with the expected
availability of units in a utility fleet, and the Companies” claim that only the
availability of CTs is relevant for PAF determination is as incorrect today as it

was two years ago.

4 Order on Biennial Determination of Avoided Cost Rates for Electric Utility Purchases from Qualifying Facilities —
2004, Docket No. E-100, Sub 100 (September 29, 2005) at 22.

*2 £.100, Sub 140 Phase I Order at 56.

43

Id.
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The Commission Should Reject the Proposal by DEC and DEP to Eliminate Capacity

Payments in Certain Years

Q.

What is the methodology for determining aveided generation capacity
provided by renewable QFs under the current tariffs?

The Companies are expected to use the peaker method. The peaker method
requires that a utility determine the dollar-per-kilowatt cost of building a CT and
spread those costs over the expected lifetime of the peaker unit, resulting in an
annualized cost. Costs associated with the CT include greenfield land acquisition,
transmission interconnection costs, a reasonable contingency adder, economies of
scale (but not scope), and cost estimates from publicly available sources tailored
for specific conditions found in North Carolina and Virginia. Neither the expected
dollar-per-kilowatt cost of the power plant the utility expects to build next nor the
timing of that project are relevant to determining avoided generation capacity
costs under the peaker method. DEP’s Schedule PP-1, DEC’s Schedule PP, and
DNCP’s Schedule 19-FP all employed the peaker method to determine the

avoided generation capacity cost provided by a renewable QF.

Are DEC and DEP proposing to deviate from the peaker methodology when
calculating aveoided generation capacity costs?

Yes. The Companies propose making no avoided generation capacity payment to
a QF until “the first year in which DEC and DEP show an actual need for

incremental capacity,”* Company Witness Snider states on Page 34, Line 20 that

4 Duke Energy Carolinas and Duke Energy Progress Joint Initial Statements and Exhibits, Docket E-100, Sub 140
(November 15, 2016). Page 8.
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“the first capacity need for both Companies occurs in the 2022-2023 timeframe”

in accordance with the Companies’ 2016 IRPs.

Is it appropriate to refuse an avoided generation capacity payment in the
near-term years when applying the peaker method to calculate avoided
generation capacity costs?

It is not. The rationale to use the dollar-per-kilowatt cost of a CT and making a
capacity payment in every year are inextricably linked. Indeed, the peaker
method’s use of the cost of a CT (and not the cost of the next generator the utility
expects to build) results from the assumption that the utility’s generating system is
operating at equilibrium and that generation capacity payments will be made for

all years in which the QF is in service.

Has DEC or DEP proposed revising the avoided generation capacity cost
methodology in the past?

Yes. In the most recent prior docket, Docket No. E-100, Sub 140, DEC and DEP
proposed “to include zeroes in their avoided capacity cost calculations during the

carly years of the planning horizon.”*

Are the key concerns expressed two years ago about this proposed change to
the avoided generation capacity cost methodology still applicable?

Yes, they are. On behalf of NCSEA, Witness R. T. Beach observed that the
buildout of traditional large-scale utility capacity is lumpy in character, and
therefore utilities often build far more generation capacity than is required in the

subsequent year, resulting in ratepayers paying the utility for significantly more

43 E-100, Sub 140 Phase I Order at 32.
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generation capacity than is needed until “demand ‘catches up’ to the last major
additions.”® Witness I. Rick Hornby, on behalf of TASC, testified that this
methodological change would perversely incent utilities to over-plan and over-
build in order to avoid paying avoided generation capacity costs to QFs.*” Public
Staff Witness John Hinton was explicit about the theoretical underpinnings of the
peaker method: “including zeroes in the calculation of avoided capacity costs or
paying capacity payments only when reserve margins are low does not comport
with that theory.”*® Each of these concerns are as applicable today as they were

two years ago.

What did the Commission conclude about altering the avoided generation
capacity cost methodology to allow for the inclusion of zeros in some years in
Docket No. E-160, Sub 1407

The Commission rejected this methodological change. In the Order on the 2014
avoided cost proceeding, the Commission wrote: “The Commission determines
that it should not authorize as a generic principle that the avoided cost rate should
be reduced as advocated when the utility shows no need to acquire QF capacity

when QF contracts are entered into.”* Further, the Commission pointed out
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46 1d., at page 33.
47 Id., at page 34.

48 John R. Hinton, Additional Testimony on behalf of the Public Staff, Docket No. E-100, Sub 140 (May 30, 2014).
Page 7, Lme 6.

* E-100, Sub 140 Phase I Order at 35.
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utility witnesses’ concession that “the cost of that future needed capacity is not

changed by the fact that a utility has sufficient capacity in the very near term.”’

What do you recommend the Commission order with respect to DEC and
DEP’s proposed inclusion of zeros in some years when calculating avoided
generation capacity cost?

I recommend that the Commussion reject the proposed changes and instead
require that DEC and DEP calculate the avoided generation capacity cost using

the same peaker method used in the prior docket, Docket No. E-100, Sub 140.

Is DNCP proposing to deviate from the peaker methodology when
calculating avoided generation capacity costs?

Yes. The Company proposes the elimination of avoided generation capacity
payments altogether, stating that “the addition of QF solar resources in DNCP’s
North Carolina service area will not allow the Company to defer or avoid capacity

related costs” (Petrie, Page 23, Line 10).

What explanation does DNCP provide for eliminating the avoided generation
capacity cost payment altogether?

Company Witness Petrie states in his direct testimony that, based on DNCP’s
2016 IRP, the Company has “a need for capacity starting in 2024,” but that
“additional solar QFs are not an effective substitute for new dispatchable

generation, such as a combustion turbine (“CT”) facility.”"

5
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31 Direct Testimony of Bruce E. Petrie, Page 14, Line 10 and Page 15, Lines 10-12.
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Is Witness Petrie correct in implying that solar QFs offer limited or no
ability to defer or avoid capacity related costs?

No. DNCP must own or purchase generation capacity for both summer and winter
peak, and generation capacity — including solar generation capacity — is valuable
in both seasons. Because many fossil-fueled generators have a higher generating
capacity during winter months, DNCP’s existing generation assets may still be
capable of meeting a higher winter peak and not a corresponding, slightly smaller
summer peak. Furthermore, DNCP is located within PJM, a summer-peaking
system. The PJM wholesale generation capacity market has a surplus of capacity
during winter months but a market demand for summertime capacity. For these
reasons, even if the generation capacity value solar QF generation provides in
wintertime is assumed to be slight, solar QFs still offer DNCP an ability to defer
or avoid capacity related costs, as well as sell additional surplus generation

capacity in PJM’s Reliability Pricing Model (RPM) capacity market.

Does the theory behind the peaker method envision a situation where the
generating profile of the QF is not aligned with the generating profile of the
utility’s planned capacity addition?

It does. The peaker method is appropriate regardless of the technology of the QF
or the details of the utility’s future resource plan because the peaker method does
not require that the QF have operating properties that align with the utility’s
planned capacity addition in any way. The peaker method’s ability to calculate
avoided generation capacity cost regardless of the specifics of the utility’s

capacity expansion plan is an important feature.
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Witness Petrie states that solar PV’s capacity value within PJM is quite low.
Is he correct?

On page 20, line 14 of his direct testimony, Witness Petrie states without citation
that “PJM issued training materials that suggested an acceptable offer for a 100
MW nameplate solar facility would be in the range of 0 to 20 MW of firm
capacity.”** PIM Manual 21, “Rules and Procedures for Determination of
Generation Capacity,” outlines the procedures for calculating the capacity value
of solar.”” PIM publishes the class average capacity value of solar: 38 percent.”*

This value is considerably more than the range of values Witness Petrie states.

Has DNCP proposed adjustments to the avoided capacity cost recovery
methodology in the past?

Yes. This year’s proposal is an extension of DNCP’s proposal from two years
ago, in which DNCP testified that “avoided capacity costs are zero in the first
three years of the 15 years because DNCP, as part of the generation planning
process and to maintain reliable service for its customers, will have already
planned for and procured its projected capacity needs for at least the next three

years at any time.”>’

32 Direct Testimony of Bruce E. Petrie, Page 20, Lines 13-15.

> PIM, “PJM Manual 21, Rules and Procedures for Determination of Generating Capability,” Revision 12, Effective
Date January 1, 2017. Page 20. PIM confusingly refers to capacity value in this context as “capacity factor” because
the PJM methodology for determining capacity value entails caleulating the resource’s capacity factor during summer
peak hours.

34 PIM, “Class Average Capacity Factors for Wind and Solar Capacity Resources,” January 1, 2017. Available at:
http://www.pjm.com/~/media/planning/res-adeq/wind-and-solar-class-average-capacity-factors.ashx.

5 E-100, Sub 140 Phase I Order at 33.
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What did the Commission cenclude about including zeroes as the avoided
cost rate in Docket E-100, Sub 1407?

In the Order on the 2014 avoided cost proceeding, the Commission wrote “[t]he
Commission determines that it should not authorize as a generic principle that the
avoided cost rate should be reduced as advocated when the utility shows no need
to acquire QF capacity when QF contracts are entered into.”*® The Commission
added that “including zeroes for the first three years in the calculation of capacity
rates lowers the avoided cost rate for the entire 15-year period. Thus, depending
on the utility’s actual needs over the term of the PPA, the resulting avoided cost

rates may not equal the full cost of a CT...as intended by the peaker method.”’

Additionally, the Commission determined that FERC’s ruling in Ketchikan does
not apply in North Carolina’s proceedings, as it was evidence of the FERC order
being a result of “the unique facts of the case before it,” thus disallowing the use

of the Ketchikan ruling as support for DNCP’s proposal.*®

What do you recommend the Commission order with respect to allowing
zeroes in the avoided cost rate?

I recommend that the Commission reject DNCP’s request to deviate from the
peaker method by including zeroes in the avoided generation cost calculation. I
further recommend that the Commission maintain its ruling from the previous

avoided cost rate docket and require DNCP to employ the peaker method.

36 Id.. at page 35.

57

58

Id.
Id.
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The Commission Should Adjust the Proposal by DEC and DEP to Change the Fraction

of Avoided Generation Capacity Payment Payable in the Summer and Winter Seasons

Q.

> R

Are DEC and DEP propesing a revision to the split of capacity hours
between summer and winter seasons?

Yes. According to Witness Snider, the Companies incorporated a new weighting
of summer and winter capacity hours, placing an 80 percent weighting on the
winter hours and a 20 percent weighting on the summer hours.” In previous
biennial proceedings, the weighting of seasonal hours has been exactly the
opposite, with 80 percent of the annual avoided capacity payment paid for QF
performance during summertime hours and 20 percent of the avoided capacity

cost applied to performance during winter hours.

How did the Companies determine to make a change to the weighting of
seasonal peak hours?

The Companies commissioned two resource adequacy studies, one each for Duke
Energy Carolinas and Duke Energy Progress, which were prepared by Astrape
Consulting in 2016 (“Astrape Report”)‘éo The resource adequacy studies reviewed

Loss of Load Expectation (LOLE) in 2019.

Please describe LOLE in greater detail.
As described in the Astrape report, “Loss of Load Expectation (LOLE) is defined

in events per year and is calculated for each of the 180 load cases and weighted

59 DEC and DEP Joint Testimony in Biennial Determination of Avoided Cost Rates for Electric Utility Purchases
From Qualifying Facilities — 2016, Witness Glen A. Snider, Docket E-100, Sub 148 (February 21, 2017), Pages 30-

3L

60 Astrape Consulting, Duke Energy Carolinas (DEC) 2016 Resource Adequacy Study, and Astrape Consulting, Duke
Energy Progress (DEP) 20216 Resource Adequacy Study.
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based on probability. When counting LOLE events, only one event is counted per
day even if an event occurs early in the day and then again later in the day. Across
the industry, the traditional 1 day in 10 year standard is defined as 0.1 LOLE.”"!
Effectively, LOLE is a method of translating reliability standards expressed in
long-term characterizations into annual loss of load probability allowances. It is

an industry standard method for determining reliability on the system.

What did the Astrape study determine?
One of the study’s findings was that at a 0.1 LOLE, 80 percent of the days with

expected loss of load would be expected to occur during the winter season.

Do you have any concerns with the Astrape study itself?

I do. I am concerned that the study overemphasizes the atypical recent weather
experienced during the 2014 and 2015 winters. Despite the fact that 36 historical
weather years (1980 — 2015) were developed,” the analysis was “based on the last
five years of historical weather and load.”® The study states that this “ensured the
cold temperatures and high winter loads experienced during the 2014 and 2015
winter periods were included in the load development.”® This is a puzzling
statement, because including all 36 years of historical weather data the study team
already had would have both ensured the inclusion of the Polar Vortex years

without overly emphasizing them, something including only five years of data

o DEC Report, Page 30; DEP Report, Page 30.

%2 DEC Report, Page 12; DEP Report, Page 12.

63
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did. Overemphasizing the unusually cold 2014 and 2015 Polar Vortex winters
overstates the likelihood that reliability challenges are more likely to occur in

wintertime rather than summertime, as has been the case historically.

How does Duke apply this finding to the weighing of summertime and
wintertime capacity values?

Duke applies the LOLE study finding (80 percent wintertime) to its capacity

weighing, for all future years.

Is this a reasonable approach?

It is not. The Astrape study seeks to show an increased importance of ensuring
wintertime reliability. However, Duke is applying a narrow finding far too
broadly. The study is solely for 2019, but Duke applies the results for seasonal

capacity value allocation for every year of the long-term contract.

Furthermore, the study assumes Duke’s 2016 IRP values for both wintertime
energy efficiency and wintertime demand response, which fails to account for
potential future shifts in these programs to focus specifically on wintertime peaks.
For example, DEC’s 2016 IRP shows 1,119 MW of summertime DSM capacity,
but only 513 MW of wintertime DSM capacity.®* These values fail to reflect any
future investments or changes Duke will make to its DR and EE programs to

focus on meeting wintertime peak needs in addition to summertime peaks.

64 Duke Energy Carolinas 2016 Integrated Resource Plan, Docket No. E-100, Sub 147 (Sept. 1, 2016), Tables §8-C and

8-D.
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These values also fail to reflect any opportunities DEC or DEP may have in the
near future to procure additional firm wintertime capacity in bilateral agreements.
For example, DEP has approximately one dozen interconnection facilities with
PIM. % Because PJM is summer peaking, there may be an opportunity to obtain

low cost wintertime-only capacity from PJM.

The Astrape study shows that, beginning in 2019, wintertime capacity is more
valuable than it was two years ago. However, it doesn’t tell us anything about the
seasonal capacity value split for 2017 or 2018, and furthermore it overstates the
wintertime capacity value beginning in 2019 for the reasons I discussed above.
Beginning in 2019, the pendulum may swing from 20 percent wintertime capacity
to something more significant. However, the Astrape study overstates that

adjustment.

What de you recommend the Commission order with respect to the
apportionment of DEC and DEP summertime and wintertime generation
capacity payments in the avoided cost rate?

I recommend that the Commission order DEC and DEP to weigh summertime
capacity at 80 percent for the years 2017 and 2018, because the Astrape study
does not show results until 2019. I also recommend the Commission require Duke
to refine its seasonal weights for Year 2019 and beyond to account for the study’s
exclusion of weather data and flawed assumption that Duke won’t respond to the

report with the procurement of additional wintertime capacity resources. If Duke

5
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63 PJM Interconpection, L.L.C. ad Duke Energy Progress, Inc., “Jomt Operating Agreement Among and Between PIM
Interconnection, L.L..C., and Duke Energy Progress, Inc.,” December 31, 2014. Appendix B. Available at
http://www.pjm.com/media/documents/merged-tariffs/progress-joa.pdf.
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cannot make the necessary adjustments in time for this docket’s resolution, the
Commission should use its judgment in determining a capacity weight for years
2019 and later, between the §0/20 summertime/wintertime split used now and
DEC and DEP’s proposed 20/80 split. This intermediate value would
acknowledge the Astrape study’s findings, but also account for the fact that
Astrape has overemphasized recent weather events, that Duke may reform its EE
and DR programs to procure more wintertime capacity, and that low-cost firm
wintertime-only bilateral capacity agreements are possible with neighboring

balancing authorities.

The Commission Should Reject DNCP’s Proposal to Eliminate Payment for Avoided

Line Losses

Q.

Are fine loss avoidance calculations included in the avoided cost calculation
methodologies under the current tariffs?

DEP’s Schedule PP-1, DEC’s Schedule PP, and DNCP’s Schedule 19-FP all

include adjustments for avoided line losses.

Are DEC, DEP, and DNCP proposing to change the avoided cost calculation
methodology with respect to line losses?

DNCEP i1s proposing to eliminate all avoided costs associated with line loss. DEC

and DEP leave their current method unchanged.

What is DNCP’s justification for eliminating line loss aveidance in its
avoided cost calculation methodology?

DNCP Witness J. Scott Gaskill states in his direct testimony that “losses are
generally only avoided when the substation load exceeds the local distribution

generation on a substation bus” and that “of the 33 transformers, 11 show a
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predominantly constant backflow of power, indicating that the energy delivered

from the distributed generation connected at these substations exceeds the load”.%

Do you agree with Witness Gaskill’s assessment about the lack of line loss
avoidance potential on DNCP’s system?

I do not. I believe that Witness Gaskill is mischaracterizing the impact of
backflow on line losses, both in his text and in Exhibit JSG-1. Witness Gaskill
claims that any backflow from the substation indicates zero avoided line loss. It is
true that increasing backflow from a substation that is already backflowing will
not necessarily result in line loss avoidance at that specific time. However, to the
extent that a substation receives positive flow from the transmission system at any
half-hour, an operating local distribution generator will avoid transmission line
losses at that time.®” The QF that “flips” the substation from traditional flow to
backflow in each half-hour interval will, in fact, reduce transmission line losses
over that half-hour. For example, if a substation has 8 MW of load at a given hour
and has a QF producing at 10 MW at that hour, there will be approximately 2
MW of backflow. In this situation, despite Witness Gaskill’s claims, there is a line
loss reduction because the transmission grid observes a net reduction of 8 MW of
total demand at that hour. As long as there are hours in a year when the
transmission grid sees a net reduction of total demand, there will be line loss

avoidance.

o)
&
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66 Direct Testimony of J. Scott Gaskill, Page 20, Line 20 and Page 21, Line 13.

67 For solar QFs, this benefit obviously only holds true for time intervals during daylight.
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Witness Gaskill claims on Page 21, Line 14 that 11 of the 33 transformers
show a “predominantly constant backflow of power.” How do you respond to
that?

I disagree with Witness Gaskill’s assessment, as my analysis of the half-hourly
data associated with the 33 transformers detailed in Exhibit JSG-1 demonstrates
something quite different.”® I analyzed the raw data associated with all 33
transformers. First, I discarded consecutive half-hours of 0.000 MW flow
measurements, because those measurements almost certainly represent sensor
failure and not perfectly balanced power flow in that portion of the distribution
circuit. Because our focus is on the impact of future QFs and because a PV QF
generator may have interconnected in between the data collection start date in late
2015 and the conclusion in late 2016, I focused my analysis only on the period for
which each given substation demonstrates backflow. Yet, even after focusing on
the period of each data set most likely to demonstrate backflow, only Whitakers
TX#2 had a majority of its half-hours presenting backflow. Each of the other 10
substations labeled “negative” in JSG-1 had positive flow during most of their
operating hours. The median so-called “negative” substation had positive flow
during 69 percent of the half-hours. The median “neutral” substation had positive
flow 97 percent of the time, and the median “positive” substation had positive
flow 100 percent of the time. Witness Gaskill’s data from Exhibit JSG-1
demonstrates exactly the opposite of his claim: Line loss avoidance would be
expected to occur with an additional PV QF added to 32 of DNCP’s 33

substations detailed in JSG-1.

68 DNCP Response to NCSEA Request 1-8(e) and 1-8(f), Atlachments.
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Please describe your concerns associated with DNCP’s proposal to eliminate
line loss avoidance in its avoided cost calculations.

Additional PV QF capacity on at least 32 of the 33 substations in DNCP’s North
Carolina territory would result in incremental avoided line losses. Therefore,
eliminating the line loss avoidance portion of the avoided cost calculation is

inappropriate.

Has DEC, DEP, or DNCP proposed eliminating the line loss aveidance
calculation for renewable QFs in the past?

Not to my knowledge.

What do you recommend the Commission order with respect to the inclusion
of line loss avoidance in aveided cost calculation methodology?

I recommend that the Commission require DNCP to include line loss avoidance in
its calculations. For more than half of DNCP’s substations in North Carolina,
additional line loss avoidance could occur over 96 percent of the time with
additional QFs. However, there are some substations with some back{low today,
and therefore there are a reduced set of hours for which transmission line loss can
be avoided. The Commission should require DNCP to calculate line loss
avoidance with sufficient granularity to compensate renewable QFs for the value
those QFs provide with respect to line loss avoidance. Should DNCP lack the
ability to study line loss avoidance with sufficient granularity, it should continue

using the 3 percent line loss avoidance value.
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The Commission Should Require DNCP to Rerun its Avoided Energy Cost Model After

=

Correcting the Availability Input

How did the companies calculate the avoided energy costs associated with
solar PV QFs?

The Companies use security constrained hourly dispatch modeling to forecast
which generating units will be operating cach hour over the period of the analysis.
The same model is then run a second time, but this time it includes an additional
100 MW generator that operates in all hours and has zero marginal cost. The
difference in total annual cost between the two model runs represents the annual
avoided energy cost. The avoided energy cost is primarily associated with avoided
fuel consumption, but it also includes other variable costs such as variable
operations and maintenance costs and emissions allowances. Because the utilities
model (and actually dispatch) units from low-cost to high, this method
appropriately recognizes that the QF will displace the most expensive unit

operating at that hour, subject to reliability and operations constraints.

Do you have any concerns with the way the utilities modeled avoided energy?

Yes, I have a concern with DNCP’s approach. DNCP modeled the “with QF” case
with a “100-MW unit; must-run; 85% availability; and zero energy cost” (DNCP
Witness Petrie, Page 7, Line 4). I have several concerns related to the 85 percent
availability assumption for the QF unit. The Company rationale is that “since no
generator 1s expected to achieve 100% availability, the 85% availability is

representative of a base load unit. In other words, the 15% is a reasonable
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allowance for the unavailability of a base load generating unit. The 15%
unavailability is spread evenly across all hours of the year.”® My first concern is
that DNCP modeled solar QF outages using anecdotal experience with base load
generating units, rather than attempt to make modeling decisions based on the
expected performance of QFs in DNCP’s territory. My second concern relates to
the avoided cost calculations themselves. By modeling a QF that only operates on
85 percent of the hours of the year, the DNCP calculated total annual avoided
energy cost will only be 85 percent of the total possible annual avoided energy
cost. If DNCP divides the resulting savings by the total MWh the QF operates in
the simulation, the $/MWh result will be appropriate. If, however, DNCP divided
the total dollars of savings by 876,000 MWh,”® DNCP’s avoided energy rate will

be approximately 15 percent too low.

How could DNCP improve its avoided energy cost modeling?

The purpose of the avoided energy modeling exercise is to determine the total
avoided energy value that a QF could provide, not to predict how much avoided
energy the QF will avoid. Rather than subject the analysis to unnecessary
randomness and error associated with non-QF-related outage simulations or to the
risk of incorrectly calculating the average avoided energy costs, DNCP could
instead simply model the QF unit with 100 percent availability. This would allow

the model to correctly count the value of QF generation on each and every hour of

%9 DNCP Response to SACE Request 2-14(g).

70 With 8,760 hours in a year and 100 MW, the maximum energy the 100 MW unit could create in a year is 876,000

MWh.
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the year and ensure that the Company’s analysis of the model results does not

inadvertently only pay QFs for 85 percent of their avoided cost.

Q. What do you recommend the Commission order with respect to DNCP’s
avoided energy cost calculation methodology?

A. The Commission should require DNCP to rerun their avoided energy cost model

“with QF” case with a 100 MW unit; must-run; 100 percent availability; and zero
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energy cost unit.

6. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Q. Please summarize your primary conclusions.

A. I recommend the Commission maintain a number of current standard offer

contract polices, including

1. retaining 5 MW as the threshold for renewable QF eligibility for

standard offer contracts;

2. retaining the option of a 15-year standard offer contract; and

(U]

requiring the utilities to include fixed rates for all portions of the

standard offer contract.

The utilities’ proposed changes would result in added burdens for potential QFs
without providing cost savings for the utilities. I recommend the Commission

reject or alter a number of utility proposals related to avoided cost calculations. I

recommend that the Commission

1. maintain the current 1.20 PAF;
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2. maintain the peaker methodology, including the requirement of paying

avoided capacity cost payments in all years;

3. reject Duke’s proposal for revising the capacity payment split among
summertime and wintertime hours, instead assigning 80 percent
summer for 2017 and 2018, and a recalculated percent for all years

thereafter based on corrections to Duke’s study;

4. require Dominion to continue compensating for avoided line loss; and

5. require Dominion to model its avoided energy costs with a 100 percent

available resource.

Q. Does this conclude your testimony?

A. Yes, it does.
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BY MS. BOWEN:

Q

Dr. Vitolo, did you prepare a summary of your
testimony?
I did.
Would you please give your summary to the
Commission?
Mr. Chairman and Members of the Commission, my
name 1s Thomas Vitolo. I am a Senior Associate
with Synapse Energy Economics at 485
Massachusetts Avenue, Suite 2, Cambridge
Massachusetts. I have a PhD in systems
engineering from Boston University; a master's in
financial and industrial mathematics from Dublin
City University, Ireland; and bachelor's degrees
in applied mathematics, computer science, and
economics from North Carolina State University;
as such I spent this March loocking forward to
next vear. (Laughter) I also have more than
nine years of professional experience as a
consultant, researcher, and analyst.

Since joining Synapse in 2011, I
have focused on university, excuse me, on utility
resource planning, variable resource integration,

avolded costs, and other issues that typically
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involve statistical analysis, computer simulation
modeling, and stochastic processes. I have filed
testimony or reviewed utility filings in 24
states and two territories, primarily by
evaluating numerical analysis, modeling, and
decision strategies of resource plans and
certificates of public convenience and necesgsity
applications.

I thank the Commission for the
opportunity to participate in this important
proceeding. I am here today to testify on behalf
of the Southern Alliance for Clean Energy. In my
testimony I have addressed a number of the
proposals that Duke Energy Carolinas, Duke Energy
Progress, and Dominion North Carolina Power have
made in the course of this proceeding. My
evaluation determined that the Utilities!
proposals do not comply with PURPA, or with
FERC's regulations and orders implementing PURPA;
they are inconsistent with this Commission's
findings in prior biennial avoided cost
proceedings; and they lack a sound technical
basis in light of the established peaker method

and my experience with these and similar issues.
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Based on my analysis, I first recommend that the
Commission reject many of the Utilities' proposed
changes to the standard offer. The Utilities
have not justified their proposals to reduce the
eligibility threshold to 1 megawatt, shorten the
contract duration to 10 years, or to update the
avolded cost rates every two yvears for either
small or large QFs. The Utilities should retain
the existing standard offer avoided cost contract
terms and conditions, specifically the 5 megawatt
threshold for standard offer contract eligibility
and the availability of 15-yvear levelized
standard offer rates that are fixed for the
duration of the contract. In the previous
biennial cost proceeding, the Commission
determined that these contract terms
appropriately balanced the interests of
cqualifying facilities and ratepayers. Contrary
to the Utilities' assertions in this proceeding,
these terms and conditions continue to
appropriately encourage the development of
smaller QFs up to 5 megawatts, while ensuring
that ratepayers are held harmless. I conclude

that the Utilities' proposed changes would result
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in added burdens for potential QFs without
providing cost savings for the Utilities and
thelr ratepayers.

With respect to avoided cost
calculations, the Utilities have made several
errors and faulty assumptions in the process of
calculating their avoided energy and avoided
capacity rates, flaws in Duke's calculations
include use of a combustion turbine plant
avallability (or average availability of all
units on the system) for determining the PAF, as
previously rejected by this Commission; Duke's
proposal to assign no value to avoided capacity
in all years prior to Duke's first stated
capacity need, which is inconsistent with the
Commission's approved peaker method and its
theoretical underpinnings; and Duke's premature
shift to a winter-peaking paradigm based on a
report that overemphasizes rare weather events
and assumes DEC and DEP won't seek any additional
wintertime capacity through their Energy
Efficiency programs, Demand Response programsg, oOr
bilaterally, thereby artificially depressing the

capacity value of solar. Dominion's avoided cost
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rates suffer from their own flaws, including the
elimination of line loss avoildance based on
overstated impacts of backfeeding and resulting
impacts on avoided line losses; Dominion's
methodology in calculating its avoided energy
rates that assumes every solar installation is
broken more than one day a week; and Dominion's
decision not to include avoided capacity rates
despite its participation in PJM's RPM, a
wholesale generation capacity marketplace.

I recommend the Commission
maintain the current 1.20 Performance Adjustment
Factor; maintain the peaker method, including the
regquirement of paying avoided capacity payments
in all years; reject DEC and DEP's capacity
payment split proposal among summertime and
wintertime hours for 2017, 2018, and until such
time that their study has been correct; reguire
Dominion to model its avoided energy costs with a
100 percent availlable resource; and require
Dominion to continue compensating for avoided
line loss and avoided capacity.

In conclusion, I respectfully urge

the Commission to reject the Utilitiesg' proposals
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and avoided cost calculation methodologies that I
have identified in my testimony, as those
suggested alterations do not protect ratepavers
but will inhibit the development of independent
power producers in contravention of PURPA. Thank
you.
MS. BOWEN: Thank you, Dr. Vitolo. The
witness 1s now available for cross examination.
CHAIRMAN FINLEY: Do Intervenors have
questions for Dr. Vitolo?
(No response.)
CHAIRMAN FINLEY: Companies?
MS. FENTRESS: Thank you.
CROSS EXAMINATION

BY MS. FENTRESS:

Q Good afternoon, Dr. Vitolo. My name is Kendrick
Fentress. I'm an attorney with Duke Energy. How
are you?

A Very well. How are you?

Q I'm good. Thank you. Dr. Vitolo, I think vyou
would agree with me that the Commission's role in
implementing PURPA in North Carolina is to strike
a balance between encouraging QF development on

the one hand and protecting customers from the
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risk of overpayment of those rates on the other
hand. Would you agree with that?

Subject to the federal laws, yes.

And would you also agree that in striking that
balance the Commission is able to look at current
economic and regulatory circumstances that are
present in the state when they review PURPA
considerations, PURPA implementation rather?
Sure.

And turning to page 6 of your direct testimony,
you give an overview of the previous avoided cost
proceeding; is that correct?

Did you have lines?

I'm so sorry, yes, it's lines 9 through 15.

Yes.

And in your testimony on line 14 you give the
date that the Commission's Order setting avoided
cost input parameters was issued and that date is
December 31st; is that correct?

You saild page 147

I'm sorry, page 6, line 14.

Ch, I'm sorry.

That's qguite all right.

Yes.
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And that Order has been stipulated into the
record, but would you agree with me that the
facts and conclusions in that Order were a --
resulted from an evidentiary hearing in that
docket that took place in July 20147

You're referring to E-100, Sub 1407

I am --

Yes.

-- phase I.

Yes.

The Phase I. Yes.

Yes.

And so you would agree with me July 2014 was

almost three years ago?

Yes.
And as I read your testimony today, vou -- well,
let me back up. You've read the Companies'

testimony in this docket; is that correct?

Yes.

And as I went through your testimony I did not
see any citation to Company Witness Holeman's
testimony on the operational challenges that the
Companies are facing; is that correct; there's

not a cite to Witness Holeman's testimony?
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That's right.

And so your testimony does not directly address
the operational challenges that the Companies are
facing at this time, or the testimony of Witness
Holeman?

I didn't see any language in Witness Holeman's
testimony, maybe I missed i1t, that quantified the
costs of those alleged challenges. And éince I
was interested in avoided cogts, without
guantifying those costs it was difficult for me
to incorporate that testimony when looking for
actual avoided costs.

And T would -- thank you. And I would also note
that I looked at your testimony and I did not see
a reference to the risk of overpayment that
Public Staff Witness Hinton identified as well.
Nor a risk of underpayment.

That's correct. And so looking at your summary,
if T could turn to the second page of your
summary, line 7.

I'm sorry, what -- you saw on page?

It's page 2 of your summary, line 7.

I'm sorry. Yes.

And on line 7 you say, The utilities should
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retain the existing standard offer avoided cost
contract terms and conditions. Do you see where
I am?

I do see where you are.

Including the 5 megawatt threshold?

I -- this says including. I said specifically the
5 megawatt threshold in my testimony.

Certainly. And the availability of the 15-year
standard offer.

Yeg, ma'am.

I think vyou also indicated in your summary, go to
lines 18 through 17, you recommended that the
Commission not alter its previous decision to
agsign no value, I'm sorry, to decline to accept
Duke's proposal to assign no value to avoided
capacity in all years prior to Duke's first
stated capacity need.

In accordance with the peaker method; that's
right.

And I also see that you urge the Commission to
maintain the current 1.20 Performance Adjustment
Factor; i1s that correct?

That's right.

So just in general if I've gummarized 1t, would
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you agree with me that a fair assessment of your
testimony is that you would like for the
Commission to maintain the status guo that it set
back in Sub 1407

No, I don't think that's a

complete characterization. I address a subset of
all of the proposed changes that Duke and
Dominion have proposed so I am not going to
comment on other changes, some of which I'm sure
are guite reasonable but outside of my area of
expertise, or within my area of expertise, and I
thought were perfectly good changes. So I spoke
to a subset of all of the proposed changes.

Could vou identify what some of the perfectly
good changes might be?

Well, I will say that there were some changes
regarding the LEOs that seemed reasonable to me.
But because I am not a lawyer or a financier -
lawyers and financiers may have other opinions on
that - but to me that seemed perfectly
reasonable.

Thank you. Was there anything else?

I'd have to go back and look.

But with respect to the proposed modifications to
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of the contract, the Performance Adjustment
Factor, the inclusion of capacity value in years
where capacity value is not needed by the
Company - you have urged the Commission to

maintain its prior rulings in Sub 140; is that

correct?
A Yeg, I believe that's correct.
Q And you agree that those rulings did result from

an evidentiary hearing held three years ago?

A I do. But it's not clear to me that with regard
to those issues that the details have changed at
all.

MS. FENTRESS: Thank you. I have nothing
further.
CHAIRMAN FINLEY: Dominion?
MS. KELLS: Yes.
CROSS EXAMINATION

BY MS. KELLS:

Q Good morning, Andrea Kells with Dominion
representing Dominion. How are you?
A Very well. How are you?

CHAIRMAN FINLEY: Pull the microphone up,

Ms. Kells, please.
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MS. KELLS: Oh, ves.

BY MS. KELLS:

Q

A

I have a few guestions for you about line loss.
Yes, ma'am.

And hearing your background, you've got a lgt
more math in your background than I do so please
bear with me. You address Dominion's line loss
proposal in your testimony, correct?

Yes.

And just before we get into that, you would agree
with me, would you, that the purpcse of the line
loss adder that's been in place is to compensate
QFs for line losses that their facilities allow
utilities to avoid; is that right?

Correct.

That's a concept. And you're familiar -- are you
familiar that FERC has a rule in place that
allows rates for QF purchases to reflect avoided
line losses?

Can you point to the ruling?

Sure I can. Hang on. This i1s an exhibit. I've
got it. This is Section 282.304(e)(4). May I
approach?

CHAIRMAN FINLEY: Yes.
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BY MS. KELLS:

Q

And would you agree that that subsection reads,
1f you'll go back up to (e) Factors affecting
rates for purchases. Are you there with me?
Yeg, ma'am.

It says, In determining avoided costs, the
following factors shall, to the extent
practicable, be taken into account. And then if
you go down to the (4), it says, The costs or
savings resulting from variations in line losses
from those that would have existed in the absence
of purchases from a qualifying facility, 1f the
purchasing electric utility generated an
equivalent amount of energy itself or purchased
an eguivalent amount of electric energy or
capacity.

MR. STEIN: Counsel, could you direct usg to

where we are, sorry, in the regulation?

MS. KELLS: Sure. I'm sorry. It's

292.304 (e) (4) .

MR. STEIN: (e) (4), okay. Thank vou.

MS. KELLS: You're welcome.

BY MS. KELLS:

Q

Did I read that correctly?
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A

Yes, ma'am.

So would you agree that, according to FERC,
paying for line loss is appropriate where the
Utility avoids line loss costs it would have
occurred but for the QF being at that location?
Yes.

Okay. And would vyou also agree with me that the
reason distributed solar generation like we're
talking about today has the potential to avoid
line loss is that the energy generated by these
QFs can at least in part meet the requirements of
the load at a particular location so that the
electricity'doesn‘t have to go elsewhere on the
system?

That is one way in which solar QFs can avoid line
losses, ves.

Ckay. You recognize in your testimony that there
is a phenomenon that we've been calling
"backflow", correct?

Yes.

One example is at page 40, lines 7 through 9 of
your testimony where you say, 1t's true
increasing backflow from a substation already

backflowing will not necessarily result in line
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loss avoidance at that time.

That's right. It depends on the details of the
substation and the flow on the transmission grid.
Okay. So would you agree with me that when we
use this word "backflow" we're describing a
situation where the amount of generation at a
specific location at a certain time exceeds the
load at that location and so it backflows back
onto the substation?

I think we need to be a little bit more careful
with the language. When we say "location", I'm
not sure exactly what you mean. Surely you don't
mean at that site but some surrounding area.
Right.

So it depends on what that area is.

Right.

If you could be more clear, that would be
helpful.

Why don't you explain -- would you like to tell
me what you think a backflow is and then we'll be
on the same page?

So I think -- so I was actually sort of borrowing
from Witness Gaskill's language, and my

understanding is he was referring to each of 33
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substations owned or operated by Dominion in
North Carolina.

Okavy.

And, in fact, his exhibit included backflow from
all 33. And in this context the guestion is how
often 1s the net flow from the grid going into
the substation or coming from the substation back
to the grid. On times when energy is flowing
into the substation i1f a QF is generating that
means that less energy needed to flow into the
substation and that means that we're avoiding
losses on the grid at that moment, and of the 33
substations only one is backflowing more than
half of the time. The other 32 are backflowing
less than half of the time ranging from 0 percent
backflow to -- to I don't recall 30 or 40 percent
backflow. The majority, however, have very
little backflow any hour of the day. This is day
or night. The onesg that do have backflow tend to
have backflow during some hours of the day,
certainly not at all at night.

Right. I'm glad you mentioned that because I was
going to ask you about Mr. Gaskill's analysis and

then -- so you reviewed that obviously --
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Yes, ma'am.

-- and you did your own analysig that you
discussed just now and in your testimony of the
line loss situation at these 33 transformers?

I did. Rather than look at the charts, which
have very thick lines representing approximately
17,000 half hour intervals of data, I locked at
the numbers themselves. I found the charts
weren't helpful in understanding the amount of
backflow because the lineg are very thick,
certainly not thin enocugh to represent to 17,000
different data points on one piece of paper. And
so by looking at the actual data it became much
clearer that there is, in fact, very little
backflow on most of those substations indicating
that additional QF generation would, in fact,
reduce line losses.

Okay. So do you recall that in discovery you
provided to Dominion the workpapers for your
analysis?

Yes, ma'am.

Which were in turn based on data that Dominion
provided pursuant to an NCSEA discovery reguest?

I believe that was the digcovery regquest, ves.
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Q I'm going to -- I'd like to talk a little bit

about an excerpt of your analysis --

A Sure.
Q -- because as you said there's a lot of data
there. So I'm going to pass around an exhibit.

MS. KELLS: And, Mr. Chairman, can we mark

this ag DNCP Vitolo Cross Exhibit 17

CHAIRMAN FINLEY: It shall be go marked.
DNCP Vitolo Cross Exhibit 1
(Identified)

BY MS. KELLS:

0 And while that's being handed out, Dr. Vitoclo,
this -- I'll represent to you this exhibit is
derived from your response to Dominion's
discovery reguest and so -- that we spoke of just
a moment ago and so obviously it's -- you're
welcome to go back and check it. The first page
has got the word "Info" at the top, and so this
is the first -- it's the tab that you had labeled
"Info" in your response document and it's sort of
a summary of Jjust what's going on here, the
docket number and the source of the data; is that
right?

A Yeg, wa'am.
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A

And then, 1f vyou'll flip to the second page, this
corregponds to the tab in your analysis labeled
LSummary'. And so I've maintained the categories
on the left-hand side and then you had included
summary information for each of the 33
transformers.

And this i1s just one of the 33.

This 1s just one --

Yeg, ma'am.

-- because we've been here a long time.

And perhaps because some of the other ones tell a
different story.

They may but for illustrative purposes --
Understood.

-- I'm going to ask you about this one if that's
all right?

Yes, ma'am.

So just to get our -- and then the third and
fourth pages of thisg exhibit are taken from a
very large voluminous tab in your -- that you
just spoke of with a lot of data -- and so what
we're looking at there is Dominion had provided
data for each half hour of everyday between

September 1, 2015, and September 7, 2016, along
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with the flow data at each location.

That's mostly correct. For some of the
substations, they didn't quite cover that date
range and there were a number of substations
which were reporting 0.00000 for multiple half
hour increments consecutively which is likely to
be a sensor error and not actually a load of
exactly zero on a substation. So we want to be a
little bit careful about the data.

Sure and we'll -- I'll mention the zeros then in
just a moment.

Great.

Yes, I recognize that.

(Coughs) Excuse me.

The third page and fourth pages are - the third
prage 1s an excerpt from your data for this one
transformer, I was calling it Parmele (Par-mel)
but its Parmele (Par-me-le) for one day in
January or most of one day in Januafy, and then
the fourth page is an except of that half hour
data for the same transformer for one day in
July. Do you see that?

Yes. It's not my data but, yes, I see it.

Right. You see it on the page, okay. 2And so
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let's look back -- and so let's stay on page 3
for just a moment. 8o if you look at the line
number on the -- row number 6152 there near the

top left, so it's 2, 3, 4, 5 and jumps to 6152.
Do you see that?

Yes, ma'am.

So this 1s for the date 1/7/16, at time 12:30 in
the morning, the flow at the Parmele transformer
wag polnt, positive .737, correct?

. 737 megawatts, yes, ma'am.

And i1t stays a positive flow all the way down
until about eight rows up from the bottom, row
6175, at twelve noon it shifts to negative zero,
right?

Yes, negative .163.

Okay. And it stays negative for a couple of
hours and then at 3:00 p.m. it looks like it
shifts back to positive; 1s that righc?

That's right.

And then just to show on six months later on the
following page, page 4, at the top the row 15126,
this is July 12th at 12:30 in the morning, the
flow at the game location, Parmele, was a

positive .762. Do you see that?
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Yes.

And then i1f you go down to 8:30 in the morning,
row 15142, it shifts to positive -- to negative,
pardon me, and stays positive all the way with a
small blip until 6:00 p.m. down at 15161, after
which it shifts back to positive.

Yes, for these particular two days, for this
particular substation --

Right, exactly.

-- that's the story.

As an illustrative example. And would you agree
that that makes sense that when the sun is
shining and this solar facility located at this
location is producing that flows may go negative
during --

I have not nearly enough information to know. I
don't know what the load shape looks like in
aggregate at that substation. I don't know 1if
any or how many QFs, solar or otherwise, are
located within that substation. I couldn't
possibly know from looking at this data what the
story is. Your suggestion is certainly a
plausible one that there is solar generation and

that additional solar generation at this
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substation would result in avoided line losses on
January 7th, presuming the sun comes up before
noon near this geographic location, but would not
necessarily avoid line losses in the summer on
July 12th except perhaps at 5:30 where there was
positive flow and solar would, in fact, have
avoided some line losses at that half hour,
certainly more than zero.

Q I'm going to actually hand out one more exhibit
to you that will help give a little bit more
information about the picture at this location.

A Uh-huh.

MS. KELLS: Mr. Chairman, could this be
marked as DNCP Vitolo Cross 2°?
CHATRMAN FINLEY: Yes.
DNCP Vitolo Cross Exhibit 2
(Identified)

BY MS. KELLS:

0 And so I'1ll -- I will tell you that this is the
annual filing that Dominion makes with the
Commission giving a gueue status report for the
interconnection queue for the Utility. And if
you'll turn over to page 4, I'm sorry they're not

numbered, but i1f you go to the fourth page over
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there's some highlighting there. Do you see
that?

Yes.

And you see that the first item is a project of
five megawatts capacity that is connected at
Parmele.

The first highlighted?

Yes, the first highlighted.

NC13038 in the gueue.

That's right. That's right.

Yes.

So I'm going to ask you will you accept subject
to check that this is the solar generation that
1s online at this facility as of now?

It is certainly the solar generation that would
be as part of an interconnection report. I don't
know about any distributed solar that might also
be at that substation. For example, rooftop

solar which you wouldn't put on a gueue report.

Okay. For purposes of this illustration.

Yes.

So I'm going to back -- let's back up to the
summary page of your -- of my exhibit. So you

had two sets of data. You had a "With Entire
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Dataset" and you had a "With New Start Date"™ data
set. And so with the Entire Dataset you -- that
says Number of Data Points 179204; isg that
correct?

Uh-huh.

So that means, am I right, that there were 17904
half hour segments during this time period that
the data covered?

That's right.

Okayl And, as you mentioned earlier, you
excluded from your analysis all of the data
points which were zero?

We ran it both ways to make sure that there
wasn't a substantial change. But because we felt
that the zero data points were not correct data,
but rather a faillure of a sensor, that it made
sense to exclude them assuming that they occurred
randomly throughout the sample, and we had no way
to know that for sure.

So then vyou noted the total that's just non- --
that's NonZero --

Correct.

And then you have the negative points which are

3855.
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Yes.

And then vyou -- am I right that vyou would
calculate the percent of the total NonZero that's
negative by dividing the negative by the total
NonZero?

Yes.

And came up with 22 percent negative and 78
percent positive for this location and designated
it positive?

Yes.

Now, 1in our terms we're using today positive
means that, and under your analysis, the amount
of time that the flow was positive was greater
than the amount of time that the flow was --

No, no.

Okavy.

So unfortunately Mr. Gaskill did not identify, at
least anywhere that I could find, how he
designated positive, neutral or negative. We
could find no indication and so what we did was
to -- to put some numbers behind it, we said if
75 to 100 percent of the time the flow was into
the substation, we called that positive; 50 to 75

percent, we called it neutral; and if half the
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time or more there was backflow, we called that
negative, not having any information from

Mr. Gaskill, and so when we did that we locked at
the, we grouped the substations into positive,
neutral and negative, and the -- of the
subgstations that had backflow between 0 percent
and 25 percent of the time, that ig the positive
substationg where the flow was moving into 75
percent or more, we found that sure enough most
of the time that was actually very close to

100 percent positive, almost no backflow. And
similarly with the neutral where backflow
occurred between 25 percent and 50 percent of the
time, and we also analyzed the one gubstation for
which there was backflow between 50 percent and
100 percent of the time.

Thank you for that. With the second batch of
data that says "With New Start Date" and the
number of data points is less, it's 12143; 1is
that right?

Yegs, ma'am.

So that's because at this location you recognize
that generation comes online and you were

starting at the point in time at which a negative
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That's fairly close. So we have no way to know
why there is a change from one half hour to the
next. Most of the time it's just that load is
changing. But because we knew that QFs were
being installed and coming online sometime during
this dataset for at least some of the
substations, we wanted to think about the impact
on the next QF, not the impact on QFg that are
already under contract because that's already
settled. What we wanted to focus on was whether
or not there was line loss avoidance for the next
QF. And so out of an abundance of caution we
said let's analyze the data where a substation
show any backflow at all starting at that first
instance of backflow thinking that if a solar
generator got plugged in the day before
everything before that might not have backflow
but now there might be backflow and that's the
reality that Dominion would be facing now and the
next QF would be coming in under that reality, so
we need to think about line losg avoidance under
that reality. And so for substations that had

backflow and they didn't all, but for some

NORTH CAROLINA UTILITIES COMMISSION




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

stations that had backflow, we did a second
analysis where we only started the analysis on
that first instance of backflow sgo that we
discarded the old history and were only
considering the time period for which we believed
it was likely that there was a QF solar or
otherwise on that substation so that we could
think about line loss avoidance in that new
reality, not the history.

Right and I appreciate that you did that. So
with this total of data points for the new gtart
date, when you calculated that total it was over
and that means the half hour, each half-hour
period during the January to September 16th
period of time; is that right?

I'm sorry, can you repeat that? I just want

to --

Your new gstart date data, the number of data
points, 12143 --

Yes.

-- as you just explained that how -- why you
started that there so that that's the total of
half-hour segments through the resgt of the

period?
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That's right. We omitted essentially the first
5500 or so -~

Right.

-- half hours because at that point you started
to see backflow.

And the rest of your calculations flowed from
that total number of data points?

Right, a later start date but then the rest of
the data inclusive.

And you -- as we've discussed, you removed the
data points that were zero?

That's right.

Okay. Did you -- you didn't remove any data
points for half hours that occurred at night?
No.

Okay. Would you agree that, for purposes of
considering line loss from a solar generation
facility, the appropriate half hours to loock at
are half-hour segments during the daytime --

To me -~

-- when the sun is shining?

Dominion isn't proposing a solar-specific QF
tariff and so if a QF comes along that's not

gsolar 1t would use the exact game tariff sheet
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and it might well be generating at night.

Excuse me.

The -- we were interested in line loss for the
proposed contract and it's not specific to solar.
Right.

We were interested in all eligible QFs --

Right.

-- be they solar or not --

Right. Do you --

-- and so we did not distinguish between
nighttime and daytime because there are eligible
technologies that could apply for and receive
that contract that could generate in any half
hour along the day, the week or the month.

Do you know how many non-solar distributed QFs
are on Dominion's system?

No. But that says nothing about the next QF.
Would you agree with me that the vast majority of
QFs coming online to the Utility systems these
days are solar?

In Dominion's North Carclina territory that
sounds right.

And would vyou agree with me that in all

likelihood the next QF, or a dozen QFs or 100 QFs
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to come online will be solar?

I would agree that a substantial number of the
next 100 QFs will be solar. I will not agree
with you that all of the next 100 QFs will be
solar; I couldn't say that.

I meant to say majority.

Yeah, that's right. I think that -- there's no
question that you will have solar QFs. You may
also have non-solar QFs.

We may but that's not -- in all likelihood, as
we've discussed it's most likely solar. Would
you agree with me then based on the pages 3 and 4
of the exhibit that I handed you that the
negative valuesg that are occurring are occurring
during daytime hours?

For this substation for these two days there are
daytime hours showing negative and daytime hours
showing positive.

Correct. But would you agree that all of the
negative values are occurring during the daytime?
You'll forgive me, I don't know sun-up and
sun-down times on July 12th, but they do
certainly -- there is certainly a solar

correlation, vright, but I don't want to --
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They're between approximately 7:00 or 8:00 a.m.
and 6:00 p.m., would you say?
The first negative is at 8:30 a.m. in July so if
the sun's up before that then it wouldn't be --
I will represent to you that the sun is up before
8:30 here in the summertime.
Okay.
And then the last one was at 6:00 p.m. and there
are none after that you can see on that chart?
That's right.
MS. KELLS: Okay. I have nothing further.
CHAIRMAN FINLEY: Redirect?
MS. BOWEN: Just a few, Mr. Chairman.

REDIRECT EXAMINATION

BY MS. BOWEN:

Q

Dr. Vitolo, in response to guestiong about DNCP's
Cross Exhibit 1 that we were just looking at,
when Ms. Kells initially asked about that you
alluded to this is just focused on one substation
and that other data may tell a different story.
Can vyou please explain what you weant by that?
Sure. The data that was provided by the Company
and analyzed by Witness Gaskill covered 33

substations. I believe all 33 are owned or
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operated by Dominion and in North Carolina. And
these 33 substations all have a different load
profile because there's different customers
attached to each one of thege 33, and also
because there are zero or more than zero QFs
currently plugged in, 1f you will, at each of
these 33 substations. 2And so the story for one
substation may not look much like the story for
another. And so there are -- there are some
substations in that dataset for which there is
zero backflow on any half hour which suggests
that any QOF plugging in solar or not solar would
avoid line losses for every single half hour that
it wag operating. There are other substations --
and that actually represents a good number of the
33 as my exhibit shows. There are other
substations which have small amounts of backflow,
a few percent of the,half hours per year and that
suggests that a solar QF or any QF that was
operating on a relatively large number of hours,
solar operates at about half the hours of the
yvear approximately the sun's up half the time,
actually it's a little more in North Carolina,

that on those substations there are some half
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hours where it's not clear that that QF is
avoiding line losgses. But for most of the half
hours there is not backflow which suggests that
for those substations, for those half hours which
represents most of the half hours at that
substation a QF generating will avoided line
losses. There are a small number of substations
provided in the data where there is backflow 30
percent, 40 percent, 50 percent of the time. I
think the largest amount of backflow, if you'll
give me a moment, Whitaker's Number 2 is the only
substation of the 33 that had backflow on more
than half of the hours it operated. It's the
only one. So for non-solar QFs, even that
substation, Whitaker's 2, to the extent that it
was generating during evening hours, it would
avoid line losses. Additional solar at that
substation, the line loss avoidance would be
trivial or zero. But for the other 32
substations additional solar would avoid line
losses on some hours or all hours, and non-solar
QFg could also avoid line losses on some or all
hours, and that's on 32 of the 33 substations.

So to say that there’s no line loss avoidance
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possible on any of the 23 substations because one
of the 33 substations has backflow half of the
time or more seems to me to be a mistake in
calculating line loss avoidance.

Thank you, Dr. Vitolo. And then in response to a
guestion from Ms. Fentress for Duke, she asked
about your testimony and that you did not have --
you do not include a mention of a risk of
overpayment in your testimony and you responded
that you also do not include a discussion of the
risk of underpayment in your testimony. Could
you explain what you meant by a potential
underpayment?

Well, the conversation about overpayment henges
on the idea that 1in 2014, or 2012, we looked at
all of the information that was available to us
and did our best job we could to project the
future costs and we struck a price. And as the
future has unfolded it appears now that we're
certainly pay -- the price of natural gas and the
cost of avoided energy now in 2017 is lower than
we thought it would be in 2014. We don't know
yet what the cost of energy will be in 2020 or

2025. We can only project just as we did back
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then. And so today the idea, the claim is that
we are overpaying because, 1f we had not locked
into a contract, we could buy the same commodity
today on spot for less. Prices are lower now and
if we strike a long-term contract now prices
could go lower still, although there's only so
much room left for natural gas to drop; you're
not going to pay negative prices; or the price
could go up a little bit or a lot; it could go up
a little bit as markets equilibrate and then
we'll have a good deal, we'll be paying a little
bit less here in North Carclina for those
contracts than we would have 1f we bought on
spot; or perhaps something considerable changes

in the next four or eight years, perhaps rules

regarding hydro fracking
the federal level change
isn't quite as available
be, well then the prices

considerably. There are

either at the state or
and suddenly natural gas
as we thought it would
might change

other reasons - perhaps,

1f God forbid, we go to war and there's a

conflict that involves oil-generated countries,

the global price of oil could go up and the

natural gas price will come up with it. So it's
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possible that gas prices go up considerably.

And, if they do, then having a long-term contract
at the prices we're forecasting today will be a
great deal for consumers because not only will
they get the price stability that comes with a
long-term contract that's not available for the
electricity that is generated on their behalf
from buying gas or coal in the markets but also
it would be at a much lower price than would be
available on the spot market. So there is a risk
of overpayment but there's also a risk of
underpayment.

MS. BOWEN: Thank vyou, Dr. Vitolo. I have

no further redirect.

CHATIRMAN FINLEY: Questions by the

Commission?

EXAMINATION

BY COMMISSIONER BROWN-BLAND:

Q

Good afternoon. I just wanted to ask about the
summertime/wintertime issue that you discuss on
page 35 and 39 of your direct testimony.

Yes, ma'am.

And I just wanted to be clear on your

recommendation as to what the Commission do, as I
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read 1t, it's sort of a split recommendation
based on different vyears.

Uh-huh.

Could vyou elaborate?

Sure. Just as when we calculate avoided energy
we calculate a different price for each year and
then levelize it, roll it up, we can do the same
thing with capacity payments. We could say the
avoided capacity dollar value is different in
different years and roll it up. And that means
that we could also say that the capacity split
for winter and summer, that 80/20 number, is
different in different years and have no problem
rolling that up. And so, because the study that
Duke cites considers the year 2019, it doesn't
consider 2017 or 2018, I feel it's inappropriate
to use the conclusions from what would happen in
2019, according to the study, and apply it two
vears before 2019. It didn't consider what would
happen in 2017 and 2018. And so it seemed to me
that Duke ought to keep its current split until
such time asg it has evidence for those specific
years that the split should be different. 2And

Duke did not present evidence that 2017 or 2018
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were different than in the past. Their evidence
beging in 2019, which is the start of their
study.

My concern with their study is
that the study assumed implicitly that Duke would
do nothing to react to this new reality that
wintertime capacity i1s more valuable to them than
it used to be. So it assumes that Duke continues
to procure the same amount of energy efficiency
available for summer or winter peak than it has
in the past back when summer was where the
capacity was important. It presumeg that the
demand response avallability available for summer
and winter remains the same. Currently Duke has
much more, many more megawatts of demand response
available for summer than winter but that's
because they're operating in a world where
summertime capacity was more meaningful for
reliability. ©Now that wintertime is becoming
more meaningful I would expect that Duke will, in
fact, attempt to procure low-cost wintertime
capacity for reliability purposes and that could
be additicnél energy efficiency; it could be

additional demand response; it could also be
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wintertime-only capacity from nearby territories
including PJM which is a summertime peaking RTO,
implying that Duke may well be able to procure
very inexpensive wintertime capacity for its
reliability purposes. And if Duke does that then
it won't be 80 percent winter, 20 percent summer,
it would be something less, perhaps closer to
50/50. It's hard for me to know. My
recommendation would be for Duke to revisit that
study and recognize that now that it understands
wintertime capacity is valuable for reliability
it will go ahead and procure some at low prices
and that will adjust this split closer to 50/50.
And what's -- if you know, what's the impact to
the Company and the QFs with regard to this
faétor, this split?

Well, we know that the QFs are paid for
performance on capacity and so they're paid a
capacity payment in the hours when we deem
capacity to be important, if they perform in
those hours. In the summer those hours are
roughly weekdays in the afternoon; in the winter
those hours are roughly in the early morning and

the late afternocon; and there's Option A and
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Option B. And I don't want to get too into the
weeds but essentially the -- in general, we would
expect solar QFs to get more of their total
capacity compensation during summertime hours
than during wintertime hours. And so, 1f we
shift the summer/winter capacity split to
emphasize winter hours more that results in solar
QFs getting less total capacity compensation. If
we emphasize summer more then solar QFs will get
more capacity compensation.

@] And we've spent a lot of time in this whole
proceeding talking about solar but these avoided
cost rategs as you understand it apply to all QFs?

A Yes, ma'am.

CHATIRMAN FINLEY: Other Commission
questions? Questions on the Commission's questions?

(No response.)

MS. FENTRESS: ©No. ©No, thank you.

CHAIRMAN FINLEY: We will entertain
introduction of exhibits SACE Vitolo Exhibit Number 1
and DNCP Vitolo Cross Examination Exhibits 1 and 2.
Without objection, they shall be admitted into
evidence.

MS. BOWEN: Thank vyou.
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Vitolo Exhibit 1
(Admitted)
DNCP Vitolo Cross Exhibits 1 and 2
(Admitted)
CHAIRMAN FINLEY: Thank you, sir.
THE WITNESS: Thank you.
(The witness 1s excused.)

MR. VITOLO: That's good bedtime reading.

You don't want to leave it here.

(Laughter)

BEN JOHNSON; was duly sworn and

tegtified as follows:

DIRECT EXAMINATION

BY MS. MITCHELL:

Q

Good afternoon, Dr. Johnson. Would you please
state your name and your employer and your title
for the record?

Yes. My name is Ben Johnson. I have a firm
called Ben Johnson Associlates, Inc., and I'm the
consulting Economist and President of that firm.
And what 1s your business address?

5600 Pimlico Drive, Tallahassee, Florida 32309.
And on whose behalf are you testifyving in this

proceeding?
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A The North Carolina Sustainable Energy Association
also known as NCSEA.
Q And did you cause to be prefiled in this docket

on March 28, 2017, direct testimony consisting of

220 pages?
A Yes.
Q Did you also cause to be prefiled in this docket

on April 17, 2017, corrected pages 77 through 79
of your testimony?

A Yes.

0 Do you have any additional corrections to make to
yvour prefiled testimony at this time?

A There's only one that I thought was worth noting
on page 202. On page 202 at line 6, at the
number 90% should be 95% to match the graph;

Q aAnd 1f I were to ask you the same gquestions today
as indicated in your prefiled testimony, would
your answers to them be the same as stated in
your corrected prefiled testimony?

A Yes.

MS. MITCHELL: Chairman Finley, at this time

I move that NCSEA Witness Johnson's corrected prefiled

testimony be copied into the record as i1f delivered

orally from the stand.
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CHAIRMAN FINLEY: Dr. Johnson's corrected
prefiled testimony filed on March 28, 2017,
subsequently corrected, consisting of 220 pages is
copied into the record as though given orally from the
stand.
(WHEREUPON, the prefiled direct
testimony of BEN JOHNSON is copied
into the record as if given orally

from the stand.)
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Introduction

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

A, Ben Johnson, 5600 Pumlico Drive, Tallghassee, Florida.

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

A. I am a Consulting Economist and President of Ben Johnson Associates, Inc.,
a consulting firm that specializes in public utility regulation.

Q. PLEASE DISCUSS YOUR EDUCATIONAL AND PROFESSIONAL
BACKGROUND.

A. I graduated with honors from the University of South Florida with a Bachelor

of Arts degree in Economics in March 1974. 1 earned a Master of Science
degree in Economics at Florida State University in September 1977. I
graduated from Florida State University in April 1982 with the Ph.D. degree

in Economics.

I have been actively involved in public utility regulation since 1974, Over the
past four decades I have analyzed a wide range of different issues involving

many types of regulated firms, participated in more than 400 regulatory
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dockets, and provided expert testimony on more than 300 occasions before
state and federal courts and utility regulatory commissions in 35 states, two

Canadian provinces, and the District of Columbia.

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE NORTH

CAROLINA UTILITIES COMMISSION?

Yes. The first time I recall was in 1983, when I testified in Docket No. P-55
Sub 834, a Southern Bell rate case. Since that time, my firm has participated
in more than a dozen other proceedings before the North Carolina Utilities
Commission (“NCUC” or the “Commission”). [Itestified in most, but not all,
of these proceedings. In most of these cases I testified on behalf of the Public
Staff. However, on some occasions, as in this case, our firm provided

assistance to other parties, instead.

Our firm's past consulting engagements in North Carolina include: Docket No.
E-100, Sub 53, a 1986 proceeding concerning avoided costs; Docket No. E-2
Sub 537, a 1986 Carolina Power & Light rate case in which we assisted Public
Staff with reviewing the prudence of the Shearon Harris nuclear plant; Docket
Number E-100, Sub 57, a 1988 proceeding concerning avoided costs; Docket
No. E-100, Sub 66, a 1993 proceeding concerning avoided costs; Docket No.
E-100, Sub 74, a 1995 proceeding concerning avoided costs; Docket No. E-

100, Sub 75, a 1995 proceeding concerning Least Cost Integrated Resource
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Planning; Docket No. E-7, Sub 1013 a2001 proceeding in which Duke Energy
Corp requested permission to issue stock in connection with its proposed
acquisition of Westcoast Energy, Inc.; Docket Number E-2, Sub 760, the 2000
proceeding in which CP&L Holdings, Inc. requested permission to acquire
Florida Progress Corporation; Docket Nos. E-7, Sub 828 & 829 E-100, Sub
112, a 2007 Duke Energy Carolinas case; Docket Nos. E-7, Sub 909, a 2009
Duke Energy Carolinas rate case; Docket No. E-2, Sub 966, an avoided cost
arbitration between Capital Power Corporation and Progress Energy Carolina,
Inc.; Docket No. E-22, Sub 459 a 2010 Dominion North Carolina Power rate
case; Docket No. E-2, Sub 1023 a 2012 Progress Energy rate case; Docket No.
E-22, Sub 479, a 2012 Dominion North Carolina Power rate case; Docket No.
E-100, Sub 136 the 2012 proceeding concerning avoided costs and Docket

No. E-100, Sub 140 the 2014 proceeding concerning avoided costs.

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

My firm has been retained by the North Carolina Sustainable Energy
Association (“NCSEA”) to evaluate the concerns expressed by Duke Energy
Carolinas, LLC (“DEC”), Duke Energy Progress, Inc. (“DEP”) (“Duke”) and
Virginia Electric and Power Company d/b/a Dominion North Carolina Power
(“DNCP”) (all three collectively, the “Utilities”) in their November 15, 2016
filings (the “initial filings”) and in their testimony with respect to alleged

problems related to growth in solar generation and the Commission's long-
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standing approach to implementing the Public Utility Regulatory Policies Act
of 1978 ("PURPA”). In addition, I have reviewed the Ultilities' proposed
changes to the peaker methodology and input parameters and assumptions
used in developing the new rates they are proposing to pay to Qualifying
Facilities (“QFs”).! 1 have also developed recommendations for how the
Commission can resolve the concerns identified by the Utilities, protect the
interests of the using and consuming public in North Carolina, and encourage

continued investment in the state by small power producers.

HOW IS YOUR TESTIMONY ORGANIZED?

Following these introductory remarks, there are seven major sections to my

testimony.

In the first section, I discuss North Carolina's implementation of PURPA, as

compared with other states.

In the second section, I discuss recent growth in solar production and related
concerns that have been identified by the Utilities. Ialso briefly discuss a few
of the proposals offered by the Ultilities in response to these concerns.
However, most of my detailed discussion of the Utilities” proposals is reserved

for later sections, where I offer some alternatives which I believe would be at

I 16 US.C. § 824a-3
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least as effective in resolving the Utilities' stated concerns, while better

serving the interests of the using and consuming public in North Carolina.

In the third section, I compare the avoided cost rates approved by the
Commission in Docket No. E-100, Sub 140 (“2014 QF rates”) and the
proposed QF rates. This portion of my testimony includes a discussion of
marginal and average energy costs and some comparisons between the QF

rates and some benchmark long run avoided cost estimates.

In the fourth section, I discuss the “indifference” standard under PURPA, the
concept of avoided costs, and the three standard methods for estimating
avoided costs. I also explain my estimates of long run avoided capacity and
energy costs, which I use at various points in my testimony. These cost
estimates are not intended to be used in establishing the tariff rates in this
proceeding — which I assume will continue to be developed in accordance with
the same methodology which the Commission has historically used, including
the refinements adopted by the Commission in its December 31, 2014 Order

Setting Avoided Cost Input Parameters (“Order Setting Parameters™).?

Instead, these cost estimates are offered as a benchmark for comparison, and
to help illustrate and clarify various points in my testimony, particularly with

respect to different technologies, fuel prices and scenarios.

2 OQrder Setting Avoided Cost Input Parameters, N.C.U.C. Docket No. E-100, Sub 140.
December 31, 2014,
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Generally, in the remaining sections I respond to specific proposals offered by
the Utilities and offer some alternatives, which I believe will be at least as
effective as the Utilities' proposals in resolving the Utilities' stated concerns,

while better serving the interests of ratepayers.

Specifically, in the fifth section, I discuss the proposed QF energy rates,
including the proposal to no longer offer fixed long-term rates. From the
perspective of both QFs and ratepayers, this is a “lose-lose” proposition. It
would significantly increase the risks borne by QFs, and make it more difficult
to finance QF projects, while simultaneously increasing (not decreasing) the
risks borne by ratepayers. In this section I also discuss the use of forward
market data and fundamental forecasts, with a particular focus on Duke's
proposal to exclusively rely on forward market data in developing their
proposed QF energy rates. [ also discuss some geography-related issues,
including DNCP's proposal to reduce its avoided cost energy rates based on
the historical energy price differences between the DOM Zone and the North

Carolina service area.

In the sixth section I discuss the proposed QF capacity rates, including the
proposal to value capacity at zero during some years, as well as the proposal
to reduce the Performance Adjustment Factor from 1.20 to 1.05 based upon

the availability of a new combustion turbine, rather than the performance of
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the Ultilities' entire fleet of generating units, including baseload units, as the

Commission has historically required.

In the seventh section, I discuss various issues related to seasonality and time
of day, including Duke's proposal to no longer give 60% weight to the summer
season and 40% weight to the winter season, and to instead give 20% weight
to the summer and 80% weight to the winter. In this section I also discuss
Duke's proposals to modify their standard QF contract terms and conditions
to allow them to curtail QF energy output and discontinue QF purchases
during loosely defined emergency periods. I also offer two alternative
suggestions which would be much less heavy-handed and damaging to the
financial viability of QFs, while still resolving the Utilities' stated concerns,

thereby better advancing the interests of North Carolina ratepayers.

Section 1: PURPA Implementation in North Carolina and

Other States

HAS INCREASED DEVELOPMENT OF RENEWABLE ENERGY
SOURCES BEEN A LONGSTANDING GOAL OF PUBLIC POLICY

MAKERS?

Yes. Since the Energy Crisis of the mid-1970s, many steps have been taken
at both the state and federal level in an effort to reduce our reliance on

traditional energy sources — particularly imported oil — to encourage greater
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energy independence and diversity. While many different tools have been
used at various levels of government, including tax policies and incentives,
some of the earliest steps were taken by the United States Congress in 1978

when it adopted PURPA.

Looking at the relevant portions of this law from my perspective as an
economist, it appears to advance at least two distinct goals. First, it encourages
expanded use of targeted technologies and energy sources which had been
neglected by the electric utility industry. Second, it encourages investment in
small power producers — new firms that enter the market to develop these

targeted technologies and energy sources.

DID PURPA ENCOURAGE SOLAR PRODUCTION BY NON-

UTILITY GENERATORS?

Yes. PURPA advanced an “all of the above” energy strategy, which was
intended to encourage greater energy independence and increased supply
diversity in the United States. PURPA requires electric utilities to purchase
electrical energy from a special category of independent power producers,
known as QFs that was established by Congress for this purpose, including

ones that specialize in solar energy production.’

3 16 US.C. § 824a-3.
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More specifically, PURPA requires the Federal Energy Regulatory
Commission (“FERC”) to prescribe rules necessary to "encourage
cogeneration and small power production, and to encourage geothermal small
power production facilities of not more than 80 megawatts capacity."* The
scope of this portion of PURPA was narrowly focused. Utilities were
exempted from any requirement to purchase from independent power
producers that used the energy sources that had been historically been favored
by electric utilities, like coal, residual oil, nuclear, and natural gas. Instead,
Congress focused on certain unconventional energy sources, including

cogeneration, which had not been aggressively pursued by utilities.

Although they do not typically involve renewable energy sources,
cogeneration facilities (which are specialized installations that produce
electric power in conjunction with another form of energy, like the production
of heat or steam for use in a manufacturing process) were also a good match
for both goals. Congress apparently was convinced this was a cost-effective
and energy-efficient technology which had the potential for more widespread
deployment than had been observed up to that time. By prohibiting utilities
from discriminating against this efficient energy source, the goals of
increased, targeted competition and increased energy independence and

diversity would both be advanced.

4 16 U.S.C. § 824a-3(a).
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Other targeted technologies include electricity produced from biomass and
waste, as well as renewable resources like wind, small hydro, and geothermal
energy. The primary purpose in encouraging investment in these specialized
energy sources was similar to the reason why cogeneration was targeted: if
PURPA were successful in encouraging new entry, supply diversity would be
improved, and the country would reduce its dependence on scarce and

nonrenewable resources like coal and oil.

CANYOU ELABORATE ON THE SECOND GOAL YOU
MENTIONED - ENCOURAGING TARGETED COMPETITION

FROM SMALL POWER PRODUCERS?

Yes. By requiring utilities to purchase from QFs, Congress was not only
encouraging diversity of energy supply sources, but it was also pursuing a
strategy of encouraging narrowly targeted competition in electric power
production. PURPA was adopted at a time when public policy makers were
trying to scale back unnecessary regulations, improve regulatory structures,
and rely more on competition to advance the public interest — particularly in
industries, like the electric power industry, where competition had been
(intentionally or unintentionally) effectively suppressed by government

policy.
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Perhaps the most memorable and visible example of this new market-oriented
policy approach was the deregulation of airlines, which occurred around the
same time. In that industry, safety continued to be tightly regulated, but other
rules were changed to remove barriers to entry, encourage new airlines to
challenge incumbent firms and to deregulate prices, which had previously
been tightly controlled. The resulting increase in competition successfully

unleashed a tidal wave of innovations, cost cutting, and price reductions.

Although PURPA was not as visible or dramatic, it reflected much the same
pro-competitive philosophy underpinning airline deregulation. Congress
sought to gain some of the benefits of increased competition without foregoing
the benefits of traditional rate base regulation. The idea was to retain existing
constraints on monopoly power in retail markets, while introducing new,
carefully thought-through constraints on monopsony power in wholesale
markets. The key to this strategy was encouraging increased investment and
new entry by small, independent power producers, who had the potential to
unleash downward pressures on the incumbents' costs and retail prices,
without taking the risk of fully deregulating an industry which had many of

the characteristics of a natural monopoly.

Thus, it is fair to say that one of the fundamental goals of this portion of
PURPA was to encourage, on a narrowly targeted basis, increased competition

in the market for electrical generation without jeopardizing continued
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regulation of other aspects of the industry. The strategy was straightforward:
encourage investment in small firms that would use unconventional
technologies to produce electricity in competition with the existing, vertically

integrated electric utilities.

WHY WAS THIS SORT OF ENCOURAGEMENT NEEDED?

Prior to the adoption of PURPA, most electric utilities obtained all, or nearly
all, of their power from large centralized generating plants that they owned
and constructed themselves, or from similar plants operated by a nearby
utility. Congress made a conscious decision in 1978 to deviate from this
historical pattern by encouraging investment in small power producers (80
MW or less at any single site) that would compete with the vertically
integrated utilities, provided they focused on the targeted generation

technologies.

Before PURPA, the monopoly power enjoyed by electric utilities in the
transmission and distribution of electricity and the regulatory apparatus
designed to constrain that monopoly power combined to discourage
competition. This was true even for parts of the electric industry — like
generation — which did not seem to exhibit the characteristics of a natural

monopoly.
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For example, before PURPA, few industrial firms would consider generating
their own power, even where this would be economically efficient (e.g.
utilizing waste heat from the manufacturing process), because there was not a
ready market for power produced in excess of the firm's own needs. Practical
constraints, as well as legal barriers associated with monopoly regulation,
made it difficult or impossible for industrial firms to sell power to anyone
other than the local utility, and most utilities weren't interested in buying
power {rom new entrants. Rather, electric utilities generally preferred
obtaining power from conventional generating plants — particularly ones they

owned and operated themselves.

Before PURPA changed the regulatory landscape, the utility's preference for
owning and operating its own generating plants using conventional energy
sources nearly always prevailed over what might otherwise have been
commercially viable transactions to purchase from independent power
producers that would have ultimately benefited the utilities' customers. The
utility was largely immune from pressures to pursue unfamiliar technologies
or to buy from independent power producers, because it was effectively both
a monopolist (single seller) and a monopsonist (single buyer), within its

particular service territory.

Thus, for example, unless an industrial firm was willing to pull up stakes and

move to another state, it was forced to pay whatever price the utility charged
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for whatever power it used, and it was forced to accept whatever price
(typically much lower) the utility was willing to pay for any extra power the
industrial firm produced. Before PURPA, if the gap between the price
charged by the utility for power supplied to the industrial firm and the price
paid by the utility for power received from the industrial firm seemed unduly
large, the industrial firm could in theory complain to the state regulator about
the magnitude of the gap, and ask the regulator to require the utility to pay a
higher price. In practice, however, this option was generally too costly and
risky to be worth pursuing. Accordingly, before PURPA, most industrial
firms ignored the potential for cogeneration, regardless of how attractive the
underlying economics might be, rather than risk undertaking an investment
that would be subject to the utility's unconstrained monopsony power, or the

uncertain outcome of future regulatory decisions.

This problem was not limited to cogeneration by industrial firms — it also
affected the viability of investments in power production by small run-of-river
hydro plants and other opportunities that existed for generating electrical
power on a small scale. The utility was typically the sole buyer of power in
the local market, and it controlled interconnection to the power grid, thereby
largely determining the viability of small power production by other firms.
Absent a well-defined system of constraints on the utility's monopsony power,
small power production was an enormously risky proposition that few

investors were willing to seriously contemplate.
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CAN YOU BRIEFLY ELABORATE ON THE DISTINCTION
BETWEEN MONQGPOLY POWER AND MONOPSONY POWER, AS

IT RELATES TO UTILITY REGULATION?

Yes. By the early 1900s in most jurisdictions, a comprehensive system of
regulation to control monopoly power had evolved, which severely limited the
ability of electric utilities to impose unreasonable prices, terms, and conditions
on their sales transactions with most retail customers. In contrast, prior to the
adoption of PURPA, relatively little thought was given to monopsony power
(which exists when a single buyer dominates the market). In most
jurisdictions, no comparable comprehensive regulatory mechanisms existed
to constrain monopsony power, or prevent electric utilities from using this

power to suppress competition from independent power producers.

As the primary or exclusive potential buyer of electrical energy within their
respective market areas, the incumbent electric utilities enjoyed as much
“monopsony power” when buying electricity as the “monopoly power” they
had when selling energy. Taking advantage of their market power, utilities
generally decided to construct, own and operate their own generating units, or
to purchase power from neighboring utilities, rather than buying from

independent firms.

In general, incumbent utilities prevented, or at least discouraged, competitive

entry by other firms, even in situations where those firms had a clear efficiency
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advantage (e.g. the ability to generate electricity less expensively, by taking
advantage of waste heat involved in industrial processes), or they were willing

to take greater risks in trying new, less familiar technologies.

Whether or not it was intentional, the result was that electric utilities prevented
the consuming public from seeing the benefits of competition by independent
power producers, who could potentially bring down costs and bring long term
societal benefits by increasing supply source diversity, experimenting with
innovative technologies, reducing costs, increasing efficiency, or accepting

lower profit margins.

In sum, the potential benefits from imposing regulatory constraints on
monopsony power are conceptually similar to the reasons why the monopoly
power of the incumbent utilities have long been constrained. However, the
existence of monopsony power, and the benefits from constraining it, have not

been as widely understood or effectively dealt with.

WHY DO UTILITIES PREFER THEIR OWN GENERATING

FACILITIES?

There are multiple factors which help explain why electric utilities have
historically resisted purchasing from competing firms. First, there is a natural

tendency for utility company management to want to retain maximum direct
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control over system reliability and other outcomes for which they are
ultimately accountable. Second, management operates within the context of
a growth-oriented U.S. corporate culture, which favors expansion of a firm's
staff, assets, income, and earnings per share. Third, management is expected
to maximize profits and value for its stockholders, which leads to a strong bias

in favor of expanding the rate base, due to the Averch-Johnson effect.’

With PURPA, Congress attempted to overcome this resistance by reducing
barriers to competitive entry into the electric utility industry without
disrupting the more successful aspects of traditional rate base regulation. It
did this by providing an overarching federal regulatory structure for
implementing state regulatory oversight of transactions between electric

utilities and QFs, with a view toward encouraging QF investment.

However, PURPA did not change the attitudes or preferences of the
incumbent utilities. These firms continue to prefer owning and operating their
own generating resources for perfectly rational reasons. If the benefits of

competitive entry are going to fully emerge, it is necessary for state and federal

5 Named after the authors of a famous article published in 1962 in the American Economic
Review, which demonstrated that under typical conditions. rational rate base regulated firms
will tend to expand their capital investment beyond the optimal point of maximum economic
efficiency. This tendency occurs whenever the aliowed rate of return exceeds the utility's
actual cost of capital by even a small margin. Theoretically the Averch-Johnson effect could
be avoided if the allowed rate of return were set precisely equal to the cost of capital.
However, this degree of precision isn't achievable in practice. As well, an allowed return
which exceeds a barebones estimate of the cost of capital can be viewed as preferable, since
it helps maintain the utility's financial integrity, strengthens its financial ratios and protects
its bond rating.
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regulators to actively implement the provisions of PURPA in a way that
fulfills the goal of encouraging competitive entry, and placing greater reliance

on market forces to advance the interests of ratepayers and the public good.

WHAT IS YOUR UNDERSTANDING OF THE COMMISSION'S

ROLE IN IMPLEMENTING PURPA?

State commissions have an important role in implementing PURPA, together

with FERC and the courts.

Questions about the actual avoided-cost determinations are
litigated before the state commissions or the state courts
with applicable jurisdiction for non-regulated utilities.
Questions regarding whether a method of avoided-cost
determination is consistent with PURPA and FERC
implementation rules are litigated before FERC or an
applicable federal court. ©

State commissions have been provided with extensive guidance for how they
are to carry out their responsibilities, both in the text of the underlying statute,
and in rules adopted by FERC which were subsequently upheld by the United

States Supreme Court.’

6 PURPA Title Il Compliance Manual, p. 15. The PURPA Title I Compliance Manual was
jointly published by the American Public Power Association (“APPA”), Edison Electric
Institute (“EEI”), National Association of Regulatory Commissioners (“NARUC”) and
National Rural Electric Cooperative Association (“NRECA”) on March 2014, with the
intended purpose of being used as an aid to state commissions and utilities as they deal with
tssues related to PURPA.

7 American Paper Instituie, Inc. v. American Electric Power Service. Corp., 461 U.S. 402,
103 S.Ct. 1921 (1983).
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Rates for purchases from QFs (“QF rates”) must: (a) be just and reasonable to
the electric consumers of the electric utility and in the public interest; (b) not
discriminate against qualifying cogenerators or qualifying small power
producers; and (c) cannot exceed "the incremental cost to the electric utility

of alternative electric energy."®

While [ am not an attorney, it is my understanding as an economist that under
PURPA the Commission is expected to (a) require utilities to purchase energy
and capacity from QFs on terms consistent with all applicable FERC
regulations; (b) treat avoided costs as the pricing floor for those purchases; (c)
enforce the legal right for QFs to sell power to utilities on either an as-
available basis, or pursuant to a “Legally Enforceable Obligation” (“LEO”) at
the QF's option; (d) enforce the legal right for QFs to sell power to utilities
pursuant to long-term contracts; and (e¢) ensure utilities provide
nondiscriminatory interconnection and/or transmission service to QFs that

they sell power to QFs on request.

HAS THIS COMMISSION'S EXPERIENCE WITH IMPLEMENTING

PURPA BEEN TYPICAL?

For more than 30 years this Commission and the Public Staff have invested a

high level of effort studying the issues involved with PURPA, endeavoring to

8 16 U.S.C. § 824a-3(a).

hrect Testimony of Ben Johnson
On Behalf of NCSLA

Docket No. E-100. Sub 148

Page 21

Y

OFFICIAL CORY

Mar 28 2017



10

11

12

13

14

15

16

17

18

PUBLIC VERSION

strike the appropriate balance by encouraging small power production while
protecting ratepayers. These efforts are evidenced by the long series of
actively litigated biennial rate proceedings where the Ultilities' proposals
related to implementation of PURPA were subjected to a high degree of

scrutiny by the Public Staff and other interested parties.

The Commission has also occasionally probed even more deeply into specific
issues — a notable example being the nearly year-long investigation into input
parameters and methods for calculating avoided costs which recently occurred
in the 2014 biennial avoided cost proceeding. In contrast, in many other states
there simply has not been as much interest in QF development, and the
incumbent utilities' implementation of their PURPA obligations have not been

subjected to a comparable level of intense scrutiny.

WHY HAS NORTH CAROLINA'S EXPERIENCE WITH PURPA

BEEN DIFFERENT THAN IN OTHER STATES?

There are many factors involved, including the fact that in some other states
PURPA issues remain largely unfamiliar and because these issues arise in the
context of highly specialized tariff filings which have an immediate, direct

effect on very few people.
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In fact, unless and until independent power producers actually enter a given
market to compete with the state's utilities, there may not be anyone in that
state for whom accurate QF rates are a top priority, or who can justify
expending the effort required to intervene into the regulatory process in order

to challenge the utility's QF rate calculations.

CAN YOU PROVIDE SOME EXAMPLES OF HOW PURPA HAS

BEEN IMPLEMENTED DIFFERENTLY IN OTHER STATES?

Yes. For one thing, some states have adopted regulatory systems that rely on
broader forms of competition, which tend to supplant or suppress the more
narrowly focused forms of competition envisioned in PURPA. Even where
broader forms of competition have not been introduced, the utilities have
sometimes been successful in avoiding long term fixed rate standard offer QF
tariffs, or limiting the scope of these tariffs to very small QFs. As a result, in
some states potential entrants are largely forced to negotiate rates and other
terms and conditions, because the standard offer tariff is only available for
extremely small projects, or it only provides high risk variable rates, which

make it difficult (or impossible) to finance a QF project.

At least theoretically, these limitations could be overcome through
negotiations and, if necessary, arbitration. However, from a potential entrant's

perspective, this process is much more difficult, time consuming and costly
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than simply choosing to accept the published tariff or choosing to pursue

better investment opportunities elsewhere.

In states with QF tariffs that do not offer certain critical elements (like long
term contracts with fixed rates and reasonable terms and conditions), potential
entrants may be reluctant to invest the time and effort required to negotiate
with the local utility, since the outcome this investment is so unpredictable,
with a high risk of failure. Since negotiations are time consuming, risky and
costly, firms may be discouraged from entering a state unless and until after
acceptable standard offer rates and terms have been published. Thus, a
“chicken and egg” phenomenon can arise, in which few, if any, firms with QF
experience become active in a state, and no one already in the state is willing
to expend the effort required to deeply investigate the issues and advocate the

sorts of changes that are needed to make QF investment more attractive.

While continued resistance to QF entry on the part of the incumbent utilities
is readily predicted and explained as a matter of economic theory, it is
important to realize this is not a merely speculative or theoretical concern, but
a fundamental aspect of the industry. Succinctly stated, in a typical retail rate
proceeding, the utility will often seek rates that are higher than necessary or
appropriate, but in a QF rate proceeding the reverse is true: the utility will

often seek rates that are lower than necessary or appropriate.
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In my experience, utility companies have consistently preferred setting QF
rates at relatively low levels, and have advocated proposals that have the effect
of discouraging QF investment and justifying continued expansion of their
own rate base instead. In some states, QF tariffs have sometimes been adopted
with little or no change from the way they were initially proposed. The
Commission should keep this in mind, when comparing the situation in North

Carolina with that in other states.

CAN YOU ELABORATE ON DIFFERENCES BETWEEN THE WAY
PURPA HAS BEEN IMPLEMENTED IN NORTH CAROLINA

COMPARED TO SOME OTHER STATES?

Yes. In response to discovery, Duke provided some valuable information
concerning implementation of PURPA in some nearby states — and in most
cases the differences are stark. For instance, Alabama, Arkansas, Florida,
Kentucky, Louisiana Maryland, and Virginia offer variable, rather than fixed
long term rates. This is a hugely important difference, since variable rates
greatly increase the riskiness of solar projects, which have high fixed costs

and low variable costs.’

9 Duke’s Response to NCSEA’s first data request (“NCSEADRI1”), request 9
(“NCSEADRI-97).
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Similarly, QFs are forced to negotiate rates, terms and conditions in Alabama,
Georgia, Maryland, Mississippi, and West Virginia, because the standard
offer tariff is only available to QFs with nameplate capacity of 100 kW (one-
tenth of I MW). In fact, aside from Tennessee, the only state cited by Duke
which offers fixed long-term rates to QFs larger than 100 kW is South

Carolina — where Duke's QF tariffs are largely identical to those approved by

this Commission.

HAS THERE BEEN MORE QF DEVELOPMENT IN NORTH

CAROLINA THAN IN MOST OTHER STATES?

Yes. The following map demonstrates that solar investment in North Carolina
has been different than in most other states.!’ More specifically, it confirms
my impression that North Carolina has more solar generating projects than
most nearby states, including states like Alabama, Florida, Georgia,
Louisiana, and Mississippi, which continue to regulate utilities in the
traditional manner. As, it appears North Carolina has more geographically

dispersed projects than in most other states.

10 An earlier version of this map appears on page 17 of the Joint Initial Statement
Proposed Standard Avoided Cost Rate Tariffs of Duke Energy Carolinas, LLC and Duke
Energy Progress. LLC filed in N.C.U.C. Docket No. E-100, Sub 148, November 15, 2016
and on page 36 the Direct Testimony of Kendal C. Bowman on behalf of Duke Energy
Carolinas, LLC and Duke Energy Progress, LLC, N.C.U.C. Docket No. E-100, Sub 148,
February 21, 2017 (“Bowman Direct”).
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The contrast with states like Arkansas, Kentucky, Louisiana, Oklahoma and
Tennessee, which have very little solar activity, is particularly striking
However, these states are not alone in lagging behind their potential. Even
Florida — despite its branding as the “Sunshine State” — has far fewer solar
projects compared to North Carolina — relative to the size of the land mass and

population of each state.

Of course, the way one views this map can be reminiscent of whether one sees

a glass that is half empty, or one that is half full. What this map does not tell
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us is whether North Carolina is doing something right, and states like Florida
and Louisiana could benefit from emulating it, or whether North Carolina it is
doing something wrong, and should change its approach to implementing

PURPA, in order to achieve outcomes that are more like these other states.

ARE THESE DIFFERENCES ENTIRELY NEW?

No. My impression is that some differences have existed for many years, and
can be traced all the way back to the availability of small hydro development
opportunities in North Carolina that simply did not exist in most other states.
In part due to the desire to take better advantage of this hydro potential,
beginning in the 1980's the Public Staff invested a large amount of effort
investigating the best way to fulfill the purpose of PURPA, while protecting
the interests of the using and consuming public. This effort helped overcome
the typical “chicken and egg™ phenomenon I alluded to earlier, since small
QFs were no longer forced to engage in time consuming, risky and costly

negotiations.

ARE THERE ANY OTHER NOTABLE DIFFERENCES BETWEEN

NORTH CAROLINA AND OTHER STATES?

Yes. In some states, growth in renewables has been almost entirely driven by

mechanisms like state renewable portfolio standards and government
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mandated procurement obligations.!! While these approaches have increased
the use of sustainable energy sources, there are some important differences.
Realizing that the size of the yellow and red circles on the map indicate the
size of each project, it is apparent that states like California, Texas and Florida

are being developed with relatively large projects.

When comparing North Carolina with other states, it is reasonable to conclude
that differences in PURPA implementation contribute to differences in the
outcomes — but it should be acknowledged other explanatory factors are also
relevant. Some of North Carolina's success in attracting solar investment
could be attributable to some of the same factors which explain why the
Research Triangle has attracted high-tech firms, Charlotte has become a major
banking hub, and so many other businesses have been drawn to the state in
recent years. Additionally, and increasingly, many large customers in the
state, including the military, some new industrials, and some high-tech firms,
are increasingly interested in obtaining energy that is sourced from renewable

resources. Duke's Green Source Rider Program is evidence of this fact.

However, when looking at the state's success in attracting investment in solar
energy in particular, three important considerations have greatly added to the

state's appeal. First, the state has a favorable meteorological climate, with

11 GTM Research, The Next Wave of U.S, Utility Solar, Procurement Beyond the
RPS (Feb.2016), accessible at https://www.greentechmedia.com/research/report/the-next-
wave-of-us-utility-solar.
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more solar radiation and less winter cloud cover than many other states.
Second, the state has had a favorable legislative climate, with tax incentives,
Renewable Energy Portfolio Standards, and other policies intended to
encourage investment in renewable energy. Third, the state has had a
favorable regulatory climate, with a long history of closely scrutinizing QF
tariffs to ensure they are fully consistent with the requirements of PURPA,
while also protecting the interests of the state's ratepayers. Fourth, the
incumbent utilities have carefully complied with REPS and their PURPA
obligations, including (for example) negotiating in good faith with QFs that
were interested in pursuing arrangements that differ from the standard offer

tariff,

ARE THERE BENEFITS TO NUMEROUS SMALL QFs, RATHER

THAN MOSTLY LARGER UTILITY-CONTROLLED PROJECTS?

Yes. There are significant public policy, economic efficiency, energy security,
price stability, and economic development benefits to small, independently
owned power production. While all energy projects share some benefits, there
are additional benefits to QF projects which are not readily achieved with

development of large, central generating stations by utilities.

First and foremost, competition from small power producers provides

additional long-term benefits to consumers and the state economy as a whole,
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because it provides a healthy check on the monopoly power of the utilities,
helping to constrain costs and keep rates at more affordable levels over the
long term. Competition can bring long term societal benefits that are not
readily achieved through other mechanisms, like a utility-controlled

procurement process.

Supply source diversity can be greatly increased when market opportunities
are not limited to an administratively constrained and managed RFP process.
Some firms might not be successful at writing proposals or jumping through
all the administrative hoops required by an RFP process, yet succeed as a QF.
The difference in business models is subtle, but important. QFs have the
opportunity to sell the utility as much power as they want, at a published
tariffed rate. Hence, the keys to success are raising capital, developing
innovative technologies, driving down costs, and increasing efficiency — or
being willing to accept lower profit margins in return for the greater freedom

and long-term upside potential that is inherent to the QF business model.

Second, QF development tends to reduce the risks posed to the state's
economy by widely fluctuating coal and natural gas prices. From the
perspective of retail ratepayers, QF energy is particularly attractive when it is
purchased at fixed prices pursuant to long-term contracts, because these
contracts provide a stabilizing element in the utilities' cost structure, thereby

reducing volatility in retail prices. This reduced volatility also helps
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strengthen the state's economy and provides a more stable and attractive

business environment.

Third, QF development helps diversify the state's energy mix and reduces the
state's exposure to future uncertainties related to overseas geo-political events
and the price of crude oil (which influence gas and coal prices), as well as the
state's exposure to future political uncertainties related to coal and other
traditional fuel sources. In most cases utilities continue to favor traditional
technologies like coal, gas, and nuclear.  While renewable energy
development is being achieved in some other states, much of this investment
is limited to, and being channeled through, government mandated or
controlled procurement processes. While government quotas and mandates
can be effective in jump-starting the use of alternative technologies, over the
long haul its much more effective to set up a system that encourages market-
driven investment decisions, rather than relying exclusively on administrative

decision-making processes.

Fourth, QF investment provides widespread economic benefits to the local
communities where these facilities are located - including substantial
enhancements to the local tax base and property tax collections, without
burdening local infrastructure or creating a corresponding need for additional
government services. The net impact is a clear and significant benefit for local

communities where these facilities are sited and installed — benefits that will
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not be achieved if solar, biomass, and other types of QFs are discouraged from
investing in the state, and the focus is on developing much larger, more

centralized generating units.

Fifth, when QF investment is encouraged on a widely-dispersed basts, the
state's growing energy needs can be met with less need for costly expansion
of the state's high voltage transmission systems — expansion that is all but
inevitable if the state relies exclusively on construction of very large central

generating units by the utilities in a small number of remote locations.

Section 2: Uncontrolled Growth in Solar Production

Q. HAS NORTH CAROLINA BEEN EXPERIENCING SIGNIFICANT

GROWTH IN SOLAR PRODUCTION?

A. Yes. Witnesses for all three Utilities have described what they refer to as

“unprecedented” growth in solar energy within the state:

As a result of regulatory and legislative policies, strong
support by DEC and DEP, and aggressive construction and
deployment of solar {acilities by developers, North Carolina
is second only to California in interconnected solar
capacity. As of December 31, 2016, there are more than
1,600 MW of third-party developed solar connected to
DEC’s and DEP’s grid in North Carolina, with another

Dnrect Testimony of Ben Johuson
On Behalf of NCSLA

Docket No. E-100. Sub 148

Page 33

=D

OFFiCIAL COFPY

Mar 28 2017



[ I

—
[anIENo e IEN B e NV N )

11
12

13

14

15

16

17

18

19

20

21
22

PUBLIC VERSION

4,900 MW progressing through the interconnection
queue.'?

...as of February 1, 2017, DNCP has 72 effective PPAs for
approximately 500 MW of solar QF capacity in North
Carolina. (The Company has executed 9 PPAs totaling 45
MW even since the Initial Comments were filed just three
months ago.) Of these 500 MW, approximately 350 MW
have already commenced commercial operation, while the
remaining 150 MW is under various stages of development.
This is a mere three years since February 2014, when the
Company had only 58 MW of distributed solar capacity
under contract, with one project operational.'?

IS THIS DIFFERENT THAN WHAT IS HAPPENING IN

NEIGHBORING STATES?

Yes. The growth North Carolina is experiencing is both substantial and more
rapid than the relatively leisurely pace at which solar activity is occurring in
nearby states like Alabama, Florida, Georgia, Indiana, Kentucky. Louisiana,

Mississippi, and Virginia. Mr. Yates describes Duke Energy Corporation as

5514

a “national leader in renewable energy”™'® and points to massive investments

it has made in North Carolina and elsewhere:

Since 2007, Duke Energy has invested approximately $5.8
billion in renewable generation projects, including nearly

12 Direct Testimony of Lloyd M. Yates on behalf of Duke Energy Carolinas, LLC and
Duke Energy Progress, LLC, N.C.U.C. Docket No. E-100, Sub 148, February 21, 2017
(“Yates Direct”), p. 6.

13 Direct Testimony of J. Scott Gaskill on behalf of Dominion North Carolina Power,
N.C.U.C. Docket No. E-100, Sub 148, February 21, 2017 (*Gaskill Direct”), p.8

14 Yates Direct, p. 5.
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$300 million by DEP and $175 million by DEC in North
Carolina."

Yet, it is important to put this investment into context. In fact, all forms of
renewable energy remain a very small share of Duke Energy Corporation's
total electrical production. Duke Energy Corporation reported that its
Hydroelectric and Solar facilities combined provided just 0.7% of its total
generation during 2016 — and this was actually down from the 0.8% which

was achieved in 2015 and 0.8% in 2014.16

When comparisons are made between solar nameplate capacity and other
types of capacity, growth in solar generation can appear to be more significant
than it really is. For instance, in its 2015 Annual Report to Stockholders, Duke
Energy Corporation reported that Hydro and Solar represented 7.0% of its
“owned capacity” while simultaneously reporting that Hydro and Solar
generated just 1% of its total net output in gigawatt-hours (“Gwh”).!” While
both statistics are interesting, the latter statistic is far more relevant and

provides a better perspective on where things actually stand.

For more than 30 years, state and federal policy makers have been seeking to
reduce dependence on imported energy sources, and increase the use of

renewable energy sources. The focus of these efforts has always been on

15 d
16 Duke Energy Corporation, 2016 Form 10-K, p. 12.
17 Duke Energy Corporation, 2015 Annual Report, p. 11.
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energy — not their share of nameplate capacity. Nevertheless, some data
sources only show nameplate capacity, which is often cited when discussing

progress toward adding renewable energy sources to the grid.

HOW DOES DUKE'S PROGRESS IN CONNECTING SOLAR IN

OTHER STATES COMPARE TO NORTH CAROLINA?

The following table!® compares pending solar projects (as of March 2017)

including both utility-owned projects and independent power producers:

BEGIN CGNRFIDLENTIAL

18 Duke’s response to NCSEADR2-9(f), PURPA Solar Penetration as of
03.13.17.xlsx.
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| ERD CONFIDENTIAL in
North and South Carolina (both have adopted similar standard offer QF tariffs)
compared with the other states, where solar projects are more likely to be

utility-owned or negotiated.

The following table'® shows analogous data for the size of the pending

projects:

19 Duke’s response to NCSEADR2-9(f), PURPA Solar Penetration as of 03.13.17.xIsx.
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HOW SIGNIFICANT IS THE EXISTING AND PENDING SOLAR

CAPACITY RELATIVE TO OTHER ENERGY SOURCES?

Solar is still a relatively minor source of energy, and is expected to remain so
for the near term. The summer nameplate capacity of DEC's non-solar
generating units in North Carolina (including Nantahala Power & Light
hydroelectric generation) totaled 20,270 MW as of March 30, 2016.2° On the
same date, DEP's analogous summer nameplate capacity totaled 12,873
MW,?! bringing the combined total for both systems to 33,247 MW of non-
solar capacity. The capacity is even higher during the winter months: 21,028
for DEC and 13,971 for DEP, with a combined total of 35,104, due to cooler
temperatures. About half of this capacity relies on fossil fuels (coal and natural
gas), while approximately 30% is nuclear. Approximately 10% is hydro
(including pumped storage units, which require electrical energy from other

fuel sources in order to function).

In contrast, in its 2016 IRP, DEC estimated it will have just 735 MW of solar

nameplate capacity connected to its system in 2017, growing to 2,168 MW in

20 DEC response to NCSEADRI-d, N.C.U.C. Docket No. E-100, Sub 147,
21 DEP response to NCSEADRI1-d, N.C.U.C. Docket No. E-100, Sub 147.
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2031.2% Similarly, DEP estimated it would have 1,710 MW of solar nameplate

capacity connected to its system in 2017, growing to 3,270 MW in 2031.2*

Duke also developed “High Renewables” scenarios, which considered the
potential impact of high carbon prices, increased renewable mandates, and
other factors.?* In the “High Renewables” scenarios, by the year 2031
connected solar nameplate capacity was projected to increase to 5,062 (DEP)
plus 2,957 (DEC) for a total of 8,019.2° Duke also developed “Low
Renewables” scenarios, which considered the potential impact of “lower
avoided costs and/or less favorable PURPA terms.?® Under this scenario, by
the year 2031 solar nameplate capacity would grow to just 2,618 MW (DEP)
plus 1,932 MW (DEC) for a total of 4,550 MW of solar connected to the

system.?’

However, none of these solar nameplate figures, or the 1,600 MW of third-
party developed solar connected to DEC’s and DEP’s grid in North Carolina,

or the 4,900 MW of potential projects progressing through the interconnection

22 Duke Energy Carolinas, LLC, 2016 Integrated Resource Plan, N.C.U.C. Docket
No. E-100, Sub 147 (“DEC 2016 IRP”), Table 5-A.

23 Duke Energy Progress, LLC, 2016 Integrated Resource Plan, N.C.U.C. Docket No.
E-100, Sub 147 (“DEP 2016 IRP”), Table 5-A.

24 DEC 2016 IRP, p. 26.
25 DEC 2016 IRP, Table 5-B; DEP 2016 IRP, Table 5-B.
26 DEC 2016 IRP, p. 26.
27 DEC 2016 IRP, Table 5-C; DEP 2016 IRP, Table 5-C.
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queue®® can be directly compared to the nameplate capacity of other types of

generation.

WHY CAN SOLAR NAMEPLATE CAPACITY NOT BE DIRECTLY

COMPARED TO OTHER TYPES OF GENERATING UNITS?

Solar energy output is almost never equal to the nameplate capacity. Output
varies with the sun's movement, which varies in a predictable manner with the
time of day and time of year. However, solar output is also affected by cloud
cover, which is less predictable. In general, solar facilities have less capacity
during the winter, because the sun is lower in the sky, and because cloud cover

tends to be heavier and more frequent.

The following graph illustrates this pattern, using a data set in which the
maximum hourly output of 1,000 MWh only occurred during a few hours of

the year.

28 Yates Direct, p. 6.
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Tracking Solar System

Typical Energy Cutput per Hour
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The orange bars show the average hourly output during June through
September, and the blue bars show the analogous average hourly output
during October through May. As this graph illustrates, the electrical output
follows a smooth and predictable pattern once the data is averaged across
multiple days. However, it 1s also tends to be significantly less than its
nominal nameplate capacity. The extent of the discrepancy varies depending
on the technology (tracking versus fixed) as well as the time of day and day

of the year.

The QF is only paid for actual energy sent to the grid and is only paid for
capacity to the extent it provides energy during the limited “On Peak” hours

which the utility specifies in its tariff. The theoretical nameplate capacity has

&.hmn-5ep
W Oct-May
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no direct relevance to the amount paid by ratepayers, or the amount received
by solar QFs for the use of their generating capacity; these are strictly a
function of the energy provided to the utility during the On Peak hours

specified in the utility's tariff.

HAS DUKE PROVIDED SOME ESTIMATES OF SOLAR
CAPACITY THAT CAN BE MORE DIRECTLY AND
MEANINGFULLY COMPARED TO OTHER TYPES OF

GENERATION?

Yes. Duke developed some projections for its IRP which can be very helpful
in understanding the complications involved with using nameplate capacity,
and drawing conclusions about the relative significance of solar capacity
compared to nuclear, fossil and hydro capacity. In these projections, Duke
used on 5% of nameplate capacity for the winter season, which it estimates is
the fraction of solar nameplate capacity that would be generated “in the early
morning hours around 7:00 a.m, when solar basically has little to no output.™
It developed analogous data for the summer using a 46% factor, which it

explained as follows:

Solar resources contribute approximately 45% (46% for
DEC and 44% for DEP) of their nameplate rating at the

29 Direct Testimony of Glen Snider on behalf of Duke Energy Carolinas, LLC and
Duke Energy Progress, LLC, N.C.U.C. Docket No. E-100, Sub 148, February 21, 2017
(“Snider Direct”), p. 27.
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time of the summer peak, which occurs in afternoon
hours.>

In the following tables, I present Duke's solar capacity estimates, although I
think the 5% figure for the winter might be too low. Solar facilities produce
rapidly increasing amounts of energy from the moment the sun rises over the
horizon, and solar output often averages more than 5% of nameplate capacity
during the two-hour block from 7 a.m. until 9 a.m. — which is when the greatest
need for peak capacity exists in the winter season. I will discuss this time
period in greater detail later my testimony, in the context of the peak and off

peak QF rates.

As shown below, Duke projects that solar capacity connected to the grid in

2017 will be less than 3% of its total 2016 nuclear, fossil, and hydro capacity.

2017 Net Solar Capacity
Compared to 2016 Total Capacity®!

Low Solar Base| High Solar
Winter — 2017 0.35% 0.35% 0.77 %
Summer — 2017 328%  328% 3.46 %
Average — 2017 2.69 % 2.69 % 2.84 %

30 Snider Direct, p. 29.

31 Solar MW Contribution to Peak from DEC and DEP 2016 IRPs, Tables 5-A, 5-B,
5-C, divided by Coal, Nuclear, Combined Cycle, Combustion Turbine, Duke Hydro and
NP&L Hydro capacity from DEC and DEP Responses to NCSEA DR1-d, Docket No. E-

100, Sub 147.
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As more solar QFs are completed and connected to the grid, solar energy is
expected to become an increasingly important part of DEC and DEP's energy
mix. This is reflected in the fact that Duke projects net solar capacity to

roughly double or triple by 2031, as shown below:

2031 Net Solar Capacity
Compared to 2016 Total Capacity**

Low Solar Base High Solar
Winter — 2031 ; 0.65 % 0.77 % 1.14 %
Summer — 2031 6.14 % 7.33 % 10.79 %
Average-2031 5.04 % 602%  8.86%

| |

However, even under the fastest growth scenario, in 2031 solar will still be

less than 9% of Duke's existing nuclear, fossil and hydro capacity.

32 Solar MW Contribution to Peak from DEC and DEP 2016 IRPs, Tables 5-A, 5-B,
5-C, divided by Coal, Nuclear, Combined Cycle, Combustion Turbine, Duke Hydro and
NP&L Hydro capacity from DEC and DEP Responses to NCSEA DR1-d, Docket No. E-
100, Sub 147,
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SHOULD THE COMMISSION ADOPT LESS FAVORABLE PURPA

TERMS IN ORDER TO SLOW THE GROWTH IN SOLAR?

No, although this seems to be the Utilities' preference. Duke describes the
recent growth in solar as both “unprecedented” and “unconstrained.” Both
Utilities' witnesses expressed concerns about challenges they face in trying to

adapt to having more solar in their generation mix:

This unprecedented growth in interconnected and
proposed solar generation in just the past few years has
...created challenges that put our State at a crossroads.*>

However, it is important to keep things in perspective: growth in solar
production has long been the goal of public policy makers in North Carolina
and elsewhere. One of the dilemmas policy makers in the state and elsewhere
have long been confronted with is the reality that — absent tax incentives —
solar and other sustainable technologies appeared to have higher life cycle
costs than traditional energy sources like coal and oil. This perception of high
costs created a vicious circle, which made it difficult for society to gain the
benefits of reducing reliance on fossil fuels, and increasing the use of

renewable energy sources.

High costs often limited sustainable technologies to “niche™ status and

blocked them from achieving mass commercial scale. In turn, the lack of

33 Yates Direct, p. 6.
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commercial activity kept costs high, because (1) economies of scale in the
manufacturing process were not being fully achieved, (2) too few firms were
moving down the learning curve gaining the experience and skills needed to
squeeze precious dollars out of the installation process, and (3) there was a
general lack of opportunity (industry-wide) to observe and learn from

experience, to identify “best practices” and to find solutions to difficulties.

The need to break this vicious circle was one of the fundamental reasons why
Renewable Portfolio Standards, tax incentives, and other government policies
have been widely adopted. In the case of solar energy in particular, it is
obvious the sun provides an incredibly abundant energy source, so there is
widespread agreement that we need to figure out how to commercialize the
process of converting solar energy into electricity so that it will cost no more
than (and eventually much less than) other energy sources. This rationale lies
at the core of PURPA, as well as the many tax incentives and other policies
which have been adopted by government policy makers in an attempt to break
out of the vicious circle and initiate the process of bringing costs down below

the level of other traditional energy sources.

In North Carolina, the solar industry is starting to break out of this vicious
circle. QFs are delivering more and more solar energy at prices that have been

set equal to the incremental cost of natural gas and coal fueled energy. It
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would be a mistake to slam on the brakes just as commercial mass scale is

beginning to be achieved, because this growth is bringing new “challenges.”

The challenges faced by the Ultilities are real, and the care should be taken to
investigate these challenges, and develop appropriate policy responses to
ensure they do not become more serious. But, fundamental changes like the
shift toward renewable energy normally bring with them many different
technical, economic and other challenges. There is no reason to let these
challenges slow the growth of solar — which could block the emergence of a
virtuous circle of rapid growth, rapid movement down the learning curve, and

rapid improvements in economic efficiency.

HAVE THE UTILITIES RECOGNIZED THE BENEFITS TO
SOCIETY FROM “UNCONSTRAINED” GROWTH IN SOLAR

PRODUCTION?

No. The focus of their testimony seems to be almost entirely on the technical
difficulties and operational challenges they are facing as a result of having
more and more solar energy injected onto their systems, rather than the

benefits to society that result from this rapid growth.

In response to these challenges, all three Utilities are asking the Commission

to reverse long-standing Commission policies concerning PURPA, impose
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higher risks on QFs and lower QF rates below long run incremental costs.

This is at least tacitly acknowledged in this passage from DNCP's testimony:

It is true that several proposals similar to those that the
Company has proposed in this proceeding were not
accepted by the Commission in the 2014 Avoided Cost
Case. However, as I will explain further in this testimony,
since the 2014 Avoided Cost Case, the landscape of QF
development in the Company’s North Carolina service
area has changed significantly. Given these changes,
[DNCP] believes that it is imperative that the Commission
reconsider these issues on a prospective basis for new solar
QF development, and evaluate the Company’s proposed
revisions to its standard avoided cost rate schedules and
contracts to adapt to those changing circumstances.**

If the Commission adopts these proposed responses to the challenges the

Utilities are facing, it will create a more leisurely pace of solar expansion

(more like what is happening in Louisiana or Mississippi), and it will lessen

the chances of moving from a vicious circle of high costs and little experience

gained, to a virtuous circle of rapid growth, swift movement down the learning

curve, and larger cost reductions.

HOW DO THE UTILITIES DESCRIBE THE POLICY CHOICES IN

FRONT OF THE COMMISSION?

Mr. Yates conveyed the essence of Duke's position in his testimony:

34

North Carolina is at a critical crossroads regarding the
integration, development, and customer costs of renewable

Gaskill Direct, p. 5.
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generation. This crossroads is particularly critical for solar
generation. >’

...current regulatory and economic drivers necessitate a
comprehensive review of the Commission’s PURPA
policies to ensure the long-term viability and integration of
additional solar and other renewable resources for the
benefit of our State and our customers.>®

In general, I think it's fair to say DEC, DEP, and DNCP see the disparity
between solar growth in North Carolina and in other states rather negatively,

rather than positively:

Existing policies, which have resulted in unconstrained
growth in solar generation, have created a distorted
marketplace for solar projects that have resulted in
artificially high costs that are inevitably passed onto North
Carolina residents, businesses, and industries, while
potentially degrading operation of the Companies’ electric
systems. These policies have created a larger and more
rapid utility-scale solar growth and now need to be
reevaluated to allow for a smarter, more sustainable and
economic approach. 37

DNCP does not describe the situation in quite such stark terms, but
nevertheless much of its testimony focuses on negative aspects of the growth,
rather than its societal benefits. These passages from DNCP witness Gaskill's

testimony capture the general tenor:

35 Yates Direct, p. 4.
36 Yates Direct, p. 10.
37 Yates Direct. p. 6.
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The influx of distributed solar generation onto DNCP’s
North Carolina system is now adversely impacting our
system operations in this State.*®

I will discuss many of these concerns, and I will respond to specific proposals
offered by the Utilities in reaction to these concerns, at various points

throughout the remainder of my testimony.

Section 3: Rate Comparisons

HAVE YOU COMPARED THE QF RATES PROPOSED IN THIS
CASE TO THE RATES THAT WERE APPROVED AT THE END OF

THE LAST BIENNIAL PROCEEDING?

Yes. Duke’s most recently approved QF rates were developed pursuant to a
settlement agreement amongst the Ultilities, the Public Staff, NCSEA, and the
Southern Alliance for Clean Energy (“SACE”).* Analogous rates were
submitted by DNCP on February 2, 2016 as a compliance filing. Before
presenting my numerical comparisons, it is helpful to mention some structural
differences between those tariffs (“2014 tariffs”) and the ones that have been

submitted in this proceeding.

38 Direct Testimony of J. Scott Gaskill on behalf of Dominion North Carolina Power,
N.C.U.C. Docket No. E-100, Sub 148, February 21, 2017 (“Gaskill Direct”), p. 7.

39 Order Establishing Standard Rates and Contract Terms for Qualifving Facilities,
N.C.U.C. Docket No. E-100, Sub 140, March 10, 2016.
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First, the Utilities’ 2014 tariffs offer QFs four different rate options: a variable
rate, a S-year levelized rate, a 10-year levelized rate, and a 15-year levelized
rate. DEC and DEP proposed to eliminate half of these options, forcing the
QF to choose between a variable rate that does not include any payment for
capacity and a 10-year rate that does. DNCP proposes to eliminate the 15-

year option, limiting QFSs to rates that do not extend beyond 10 years.

Second, the DEC and DEP proposed tariffs do not specify the rates that will
be paid each year during the 10-year term, unlike the 2014 tariff which
provides a fixed rate for the entire 10- or 15-year term. Instead, the energy
component is subject to change every two years. Furthermore, the tariff does
not include a formula or index, or any other information which would limit
the magnitude of future rate changes, or which could be used by lenders and
investors to estimate the actual rate that will be paid (what revenue the QF

will receive) after the first two years.

Third, the Utilities’ 2014 tariffs are available to certain QFs up to 5 MW in

size; DEC, DEP, and DNCP's proposed tariffs are limited to QFs up to 1 MW,

All of these proposals have the effect of increasing the risks faced by QFs, and
making it more difficult to finance QF projects. They also make it harder to

provide the Commission with meaningful comparisons between the current
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and proposed rates, since any comparison will necessarily involve some

degree of mismatching.

[ have tried to deal with this problem by comparing the current 15-year rates
to the proposed 10-year rates. Of course, this is not a perfect match, since the
proposed rates are only available to a 1 MW QF, while the current rates can
be used with projects of up to 5 MW, and the PPA terms and durations are not
identical. However, this provides the closest, most realistic comparison that
is feasible, since it compares the least risky option which also generates the
highest “bankable™ revenue under the current tariff to the least risky option
which generates the highest “bankable” revenue under the proposed tariff. To
further simplify and improve the comparisons, 1 compared the rates on a

composite or weighted average basis, as they apply to a typical solar facility.

More specifically, I looked at the rates applicable during each hour of each
day of the year, and applied them to the volume of energy which can
reasonably be expected from a typical QF solar facility to determine the total
payments that would be received by the QF. The total payments were then
divided by the total kWh which were expected to be produced by the QF, in
order to calculate an overall composite rate per kWh. This procedure ook
mto account how the Summer and Non-Summer seasons are defined, as well

as how the peak and non-peak time periods are defined in each of the tariffs.
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I Q. WHAT IS REVEALED BY THIS COMPARISON?

2 A This composite analysis demonstrates that the proposed QF rates are far lower
3 than the current rates. If the proposed tariffs are approved, it will be much
4 more difficult to finance QF projects, as shown in the following graph:

QF Rate Comparison

DEP Approved

DEC Approved
5 Capacity
& Energy
DEP Proposed f
DEC Proposed
000 100 200 300 400 500 60 7.00
Cents per BWh
5 The current DEP and DEC rates differ just slightly, primarily due to
6 differences in their generating facilities and load patterns. In contrast, both
7 sets of proposed rates are significantly lower, as shown in the following tables:
Difference in QF Rates: DEP Current versus Proposed
Energy Capacity Total
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‘DEP - Current 4,767 cents 1.303 cents | 6.070 cents W
DEP — Proposed 3.406 cents 0.573 cents 3.979 cents
Difference -1.360 cents -0.730 cents -2.091 cents
Percent Difference -28.5% -56.0 % -34.4 %

Difference in QF Rates: DEC Current versus Proposed

Energy Capacity Total
DEC — Current 4.850 cents 1.386 cents 6.236 cents
DEC — Proposed 3.315 cents 0.478 cents 3.793 cents
Difference -1.535 cents -0.908 cents| -2.443 cents
Percent Difference -31.6 % -65.5 % -392%

As shown in the above tables, under the proposed tariff, QFs will receive

34.4% (DEC) or 39.2% (DEP) less revenue than if the project were eligible

for the 2014 rates.

These are very substantial revenue reductions, which

would make it harder for them to obtain financing. Along with structural

changes to the standard offer which increase the risks facing QF projects, these

rates will have a substantial, negative impact on QF investment in the state.
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HOW DO THE CURRENT QF ENERGY RATES COMPARE TO

DUKE'S AVERAGE FOSSIL FUEL COSTS?

The QF energy rates in the 2014 tariff are about a penny higher per kWh than
Duke's average fossil fuel costs during the 12 months ending December

2015,% as shown in the following table:

.
Duke 2014 — 2028 QF Energy Rates versus 2015 Average Fuel Costs

z DEP DEC
2014 - 2028 QF Rate 4,767 cents 4.850 cents |
2015 Average Fuel Cost 3.670 cents 3.444 cents
Difference 1.097 cents 1.406 cents

IS A DIFFERENCE OF THIS TYPE TO BE EXPECTED?

Yes. There are at least two reasons to expect QF rates to be higher than

average fossil fuel costs.

First, the QF rates are levelized, so they are based upon fuel prices that are
forecasted into the future. In other words, the QF energy rates reflect a
combination of lower fuel costs in the early years of the contract and higher

fuel costs in the later years of the contract. Any comparison that only looks

40 DEC and DEP Monthly Fuel Reports pursuant to NCUC Rule R8-52, February 3,
2016.
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at average fossil fuel costs in the early years will necessarily be lower than the
levelized QF rates. By the same token, analogous comparisons that are
performed during the latter part of the 15-year period can be expected to show
the opposite pattern: the levelized rates will be less than fossil fuel costs

incurred in those years.

Second, under the Peaker Method, the QF rates are based upon marginal, not
average fuel costs. The Peaker Method assumes marginal fuel costs will be
higher than average fuel costs, and it assumes the difference will be sufficient
to compensate for the higher cost of building and operating baseload

generating units compared to the capacity-related costs of a peaker.

CAN YOU EXPLAIN IN MORE DEPTH WHY THE QF ENERGY
RATES DEVELOPED USING THE PEAKER METHOD ARE

SUPPOSED TO BE HIGHER THAN AVERAGE FUEL COSTS?

Yes. This goes all the way back to the historical roots and theoretical
underpinnings of the Peaker Method. In its 1994 Biennial Avoided Cost
Order, the North Carolina Utilities Commission explained the Peaker Method

as follows:

The peaker approach to avoided costs used by both Duke
and Progress Energy in the biennial proceedings, is based
on a method developed by National Economic Research
Associates, Inc. (NERA) and described in detail in the
"Grey" series of publications jointly sponsored by the
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National Association of Regulatory Utility
Commissioners, the Electric Power Research Institute, the
Edison Electric Institute, the American Public Power
Association and the National Rural Electric Cooperative
Association. It is one of four marginal costing
methodologies developed in the "Electric Utility Rate
Design Study" part of the series (topics 1.3 and 4).

According to the theory underlying the Peaker Method, the capital cost of a
peaker (combustion turbine or CT) plus the marginal running costs of the
system should produce the utility's full avoided cost of building and operating
a new baseload generating plant, assuming the utility's generating system is
operating at equilibrium with an efficient mix of baseload, intermediate and
peaking plants. This result is supposed to be achieved by using relatively high
energy costs from the most costly unit operated during any given hour. In
essence, the avoided energy cost estimates used in creating the QF rates are
based on decreasing the output of whatever unit is operating “at the top of the

stack” by 100 MW during any given hour.

The premise behind the Peaker Method is that the cost of operating the unit at
the top of the stack will generally be higher than the cost of operating units
farther down the stack (because, in theory, those have lower heat rates and
lower fuel costs). If combustion 1ﬁrbines with poor heat rates are operating at
the top of the stack during enough hours of the year, this difference in fuel
costs will be sufficient to compensate for the additional capital costs of a

baseload unit relative to a peaker.
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Stated another way, the Peaker Method does not provide explicit recovery of
the higher fixed costs of a combined cycle or other baseload plant, relative to
a peaker. However, those higher fixed costs are supposed to be implicitly
recovered by calculating higher avoided energy costs that .are derived
exclusively from the “top of the stack.” By combining higher energy costs
with lower capital costs, the results of the Peaker Method are supposed to be
equivalent to the results of using the Proxy Unit method to estimate the full

avoided cost of building and operating a new baseload unit.

According to the theory underlying the Peaker Method, if
the utility's generating system is operating at equilibrium
(i.e., at the optimal point), the cost of a peaker
(combustion turbine or CT) plus the marginal running
costs of the system will produce the utility's avoided cost.
It will also equal the avoided cost of a baseload plant,
despite the fact that the capital costs of a peaker are less
than those of a baseload plant. This is because the lower
capital costs of the CT are offset by the fuel and other
operation and maintenance expenses included in system
marginal running costs, which are higher for a peaker than
for a new baseload plant. Thus, the summation of the
peaker capital costs plus the system marginal running costs
will theoretically match the cost per kWh of a new
baseload plant, assuming the system is operating at the
optimum point. Stated simply, the fuel savings of a
baseload plant will offset its higher capital costs,
producing a net cost equal to the capital costs of a
peaker.*!

This aspect of the Peaker Method can lead to confusion when comparing the

cost of QF power, particularly when compared to the cost of nuclear power,

41 Order Establishing Standard Rates and Contract Terms for Qualifying Facilities
N.C.U.C. Docket No. E-100, Sub 100, September 29. 2005, p. 17.
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but it also is relevant to comparisons with coal and natural gas fired baseload
units. Although it can lead to confusion, this additional complexity is one of
the main advantages of the Peaker Method: it allows costs to be computed on

an hour-by-hour basis.

In fact, the original purpose of the Peaker Method was specifically to help
develop time-differentiated prices based upon “marginal cost.” This is clear
from both the titles, and the contents of NERA's Grey Books. One of the
books, covering Topic 1.3, was called A Framework for Marginal Cost-Based
Time-Differentiated Pricing in the United States. The other book, covering

Topic 4, was called How to Quantify Marginal Costs.

Hour-by-hour granularity was achieved by combining the levelized cost of
building and owning a new peaking plant (rather baseload) with the marginal
running costs of the entire system, separately calculated for each hour of the

day and each day of the year. As explained in the Grey Books:

During the day, the marginal cost will generally be the
running cost of an intermediate machine, and at peak it
will be the running cost of a peaking machine. This is the
familiar dispatch cost which is routinely calculated for
interutility sales. At peak, however, we also encounter the
need to expand capacity, and each hour at peak should also
be charged the cost of expanding capacity. The appropriate
cost is, however, the marginal cost of capacity, the
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machine that will meet loads of shortest duration in the
least cost way. It will generally be a peaking plant.**

[T]he price of running cost and capital cost of a peaker at
the peak will exactly recover the total costs of adding and
running the peaking plant.*?

In the long run, after capacity has been adjusted, the
marginal cost is the cost of energy plus the cost of capacity
at peak.*

WILL THE DIFFERENCE BETWEEN AVERAGE AND MARGINAL
FUEL COSTS ALWAYS FULLY COMPENSATE FOR THE HIGHER

CAPITAL COST OF A BASELOAD PLANT?

No. While this is the intent of the Peaker Method, there is no guarantee that
QFs will be paid the full avoided cost of a baseload plant. In practice, it
depends on how often the utility’s combustion turbines are actually dispatched
and other real-life factors which do not necessarily precisely match the
assumptions used in developing the theory. As a result, in practice the
difference between average and marginal cost may not be sufficient to achieve
this intended result. While the avoided energy cost estimates and avoided

capacity cost estimates are supposed to provide total compensation that is

42 A Framework for Marginal Cost-Based Time-Differentiated Pricing in the United
States, p. 57.
43 A Framework for Marginal Cost-Based Time-Differentiated Pricing in the United
States, p. 63.

44 How to Quantify Marginal Costs, p.37.
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equivalent to the full avoided cost of building and operating a new baseload

generating plant — this does not necessarily happen every time.

In fact, because of the “lumpiness™ of baseload capacity additions, changes in
relative price levels for different types of fuel and other factors, marginal fuel
costs may not always exceed average fuel costs by a wide enough margin to
fully compensate for the cost of building and operating a new baseload

generating plant.

HAVE YOU COMPARED DUKE’S MARGINAL FUEL COSTS TO

ITS AVERAGE FOSSIL FUEL COSTS?

Yes. I compared the same average fossil fuel data discussed earlier, with DEC
and DEP's hourly marginal costs during 2015.%° To make a direct comparison,
I weighted the marginal cost in each hour by the volume of energy during that
hour. Thus, the higher marginal costs that are incurred during daytime hours
were given more weight than the lower costs that are incurred at night. This
is the most relevant comparison, since the average fuel cost data is

conceptually similar. The data can be seen below:

Duke Marginal Fuel Costs versus Average Fuel Costs

45 Duke’s response to NCSEADR1-11, 2015 hourly marginal costs.xlsx.
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DEP DEC
2015 Marginal Fuel Cost 3.494 cents 3.493 cents
2015 Average Fuel Cost 3.670 cents 3.444 cents
Difference E -0.176 cents 0.049 cents
|

I then analyzed the marginal cost data using the On Peak and Off Peak time

periods used in the QF tariffs. That comparison is summarized below:

Duke Marginal Fuel Costs versus Average Fuel Costs

; M B ol N DEP DEE
2015 Marginal Fuel Cost — On Peak 3.724 cents 3.723 cents
2015 Marginal Fuel Cost — Off Peak 3.264 cents 3.263 cents
2015 Average Fuel Cost 3.670 cents 3.444 cents
Difference — On Peak 0.054 cents 0.279 cents
Difference — Off Peak -0.406 cents -0.181 cents

In general, this analysis suggests Duke's marginal fuel costs are currently very
similar to its average fossil fuel costs. Since this is a snapshot of a single year,
no definitive conclusions can be reached, but these comparisons suggest
Duke's marginal fuel costs may not, in actual practice, be far enough above its
average fuel] costs to cover the full incremental cost of a natural gas or coal-
fired baseload plant. In other words, this data suggests the Peaker Method is
providing low-end estimates of avoided costs, since the marginal fuel costs

are so close to the system average fossil fuel costs,
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WHY IS THIS?

Although Duke owns many peaking plants, they are rarely operated. As
discussed earlier, the theory underpinning the Peaker Method assumes
combustion turbines will be operating at the “top of the stack™ during many
hours of the year. The more hours there are when high marginal fuel costs are
being incurred, the more opportunity there is for the gap between marginal
and average fuel costs to be large enough to be equivalent to the difference

between the capacity cost of a new baseload plant and a new peaker.

In Duke's case, there are many hours of the year when the generating unit that
is actually operating at the “top of the stack™ is not a combustion turbine with
high fuel costs, but instead it is a baseload coal or combined cycle unit, that

has significantly lower fuel costs.

This can be confirmed by analyzing the Prosym output that was used to
develop the proposed rates. For instance, DEC's Proysm runs show a
combustion turbine operating at the “top of the stack” during less than

BEGIR CONFIENTIAL |

N CONFIDERTIAL
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in 2017.%¢ While combustion turbines operate a little more frequently during
some other years, in none of the years are they operated anywhere near the

theoretical “cross-over” point that was used to support the Peaker Method.*’

IF PEAKERS ARE RARELY ON THE MARGIN, WHAT IS

ACTUALLY OPERATING AT THE “TOP OF THE STACK”?

Coal units are expected to be operating at the margin during BEGEK

operating at the top of the stack during BEGIN O

B -0 CONFIDENTIAL  of the on-peak hours and an even higher

percentage of the off-peak hours throughout 2018 — 2026.%

The following graphic shows the generation sources that Proysm shows

operating at the margin during on-peak hours:*® BEGI™ CONFIBERNTIAL

46 DEC response to the second data request of the Public Staff (“PSDR2”), request 18

(“PSDR2-18), StationGroup Hours.xlsx.
47 The breakeven or “cross-over” point (where fuel cost savings justify building a

combined cycle unit instead of a peaker) depends on the heat rate of the combined cycle and
combustion turbine units, fuel prices and other factors. The benchmark cost analysis
described in detail later in my testimony indicates a cross-over point in the vicinity of 4 to 5
hours per day. For shorter duration loads, the higher fixed cost of the combined cycle unit
outweighs the higher variable fuel cost of the combustion turbine.

48 DEC response to PSDR2-18, StationGroup Hours.xlsx.
49 DEC response to PSDR2-138, StationGroup Hours.xlsx.
50 DEC response to PSDR2-18, StationGroup Hours.xIsx.
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END CONFIDENTIAL Since at present baseload units, rather than peaking
units, are expected to be operating at the “top of the stack” during so many
hours, there is reason to question whether the marginal energy costs developed
by Prosym actually exceed the fuel cost of a new baseload plant to the degree
initially envisioned by the theoreticians who developed the Peaker Method,

many years ago.

According to the theory underlying the Peaker Method
...the cost of a peaker (combustion turbine or CT) plus the
marginal running costs of the system will ...equal the
avoided cost of a baseload plant, despite the fact that the
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capital costs of a peaker are less than those of a baseload
plant.’!

In essence, when the Peaker Method was developed, it was assumed the
marginal units would have high fuel costs, and as a result the system running

costs would be much higher than the fuel costs of a new baseload plant:

Thus, the summation of the peaker capital costs plus the
system marginal running costs will theoretically match the
cost per kWh of a new baseload plant, assuming the
system is operating at the optimum point. Stated simply,
the fuel savings of a baseload plant will offset its higher
capital costs, producing a net cost equal to the capital costs
of a peaker’?

In this proceeding, however, DEC and DEP's Prosym model runs show
baseload coal and combined cycle plants being operated at the margin during

BEGIN CONFIDENTIAL §

0 PND CONFIDENTIAL during 2017-
2026.% Consequently, there is reason to doubt whether the marginal energy
costs produced by Prosym are high enough to be fully consistent with the
theory underlying the Peaker Method. In other words, we can't be confident
that the Prosym output, when combined with the capital cost of a combustion
turbine, will equal the full long run incremental cost of a new baseload plant

— as it should be.

51 Order Establishing Standard Rates and Contract Terms for Qualifving Facilities
N.C.U.C. Docket No. E-100, Sub 100, September 29, 2005, p. 17.
52 1d.

53 DEC response to PSDR2-18, StationGroup Hours.xlisx.

Direct Testimony of Ben Johnson
On Behalf of NCSEA

Docket No. E-100. Sub 148

Page 66

=l

COFFICIAL COPY

Mar 28 2017



10

11

12

13

14

15

16

17

18

19

20

PUBLIC VERSION

HAVE YOU DEVELOPED SOME DATA THAT FURTHER

CLARIFIES THIS ISSUE?

Yes. [ developed some benchmark avoided cost estimates using the Proxy
Unit method that can shed further light on this issue. I provide a more detailed
discussion of these cost estimates in the next section of my testimony,
including an explanation of my methodology and assumptions. For the

moment, it is sufficient to briefly mention a few issues.

When thinking about energy costs, maintenance, fuel and other operating
costs that vary with energy output are what immediately come to mind.
However, it is important to note that, under the Peaker Method, avoided
energy costs are also supposed to include some fixed capital-related costs.
Thus, the distinction between capacity-related costs and energy-related costs
is not identical to the distinction between fixed costs and variable costs, nor is
it identical to the distinction between capital-related and operating expense-

related costs.

HOW DID YOU SPLIT FIXED COSTS BETWEEN THE ENERGY

AND CAPACITY RELATED CATEGORIES?

[ assumed the “capacity-related” portion was limited to the annual fixed cost
of building and owning the combustion turbine. The remainder of the fixed

costs of building and operating the nuclear plant and combined cycle plant

Drrect Tesumony of Ben Johnson
On Behalf of NCSEA

Docket No. E-100. Sub 148

Page 67

et

OFFICIAL COPY

Mar 28 2017



10

I1

12

13

14

15

16

17

18

PUBLIC VERSION

were treated as “energy-related.” This disaggregation is widely accepted — as
I mentioned earlier, it is fundamental to the theoretical underpinnings of the

Peaker Method.

Disaggregating fixed costs in this manner is particularly useful in
understanding the economics of a nuclear unit. The great majority of the
capital investment in a nuclear plant is not attributable to the goal of meeting
peak capacity (although a nuclear plant also provides capacity for achieving
that goal). Rather, the bulk of the investment in a nuclear plant is attributable
to the goal of safely producing energy with low fuel costs. The uranium used
to fuel a nuclear plant tends to be less costly than coal, oil or natural gas — and
this cost advantage is a key motivation for using this technology. No one

would invest in a nuclear unit just to provide capacity during peak hours.

In general, the added investment expended on baseload plants is only justified
by the potential for minimizing fuel and other variable costs over the operating
life of the plant. Consequently, any investment in excess of that required for
a peaking plant is appropriately categorized as energy-related. The same logic
applies to disaggregating the costs of the combined cycle plant, although the

impact is not as significant.
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WHAT IS THE ANNUAL FIXED COST PER KW FOR EACH OF

THESE TECHNOLOGIES?

The benchmark levelized annual cost estimates in 2017 dollars are

summarized in the following table:

Cost per kW/Year Nuclear Combined CT
Cycle

Capacity Related $ 87.12 $ 87.12 $ 87.12

Energy Related 605.61 51.78 0.00

Total § 692.72 § 138.90 $ 87.12

CAN THESE NUMBERS BE CONVERTED INTO CENTS PER

KWH?

Yes. However, annual fixed costs per kWh vary widely, depending on how
many hours a unit is assumed to operate. For instance, I have assumed a
nuclear unit will be dispatched at the bottom of the generating stack, and its
energy-related costs will be recovered during all 8,760 hours per year. With
this assumption, the capacity-related fixed costs of the nuclear unit are
approximately one cent per kWh ($87.12/8760), and the energy-related fixed

costs are 6.91 cents per kWh.

I assumed the combined cycle unit would be dispatiched after the nuclear unit,
and would not be operated as many hours, while the combustion turbine would

be dispatched last, and operate the fewest hours. For certain purposes, I
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assumed annual fixed costs of the combined cycle unit would be recovered

over 5,110 hours per year’* but I also looked at other assumptions.

Similarly, I assumed the combustion turbine would be dispatched last, since
it has the highest variable costs. For some comparative purposes, [ assumed
the CT would be dispatched approximately 4 hours per day, or 1,460 hours

per year, but I also considered other assumptions.

CAN YOU EXPLAIN WHY DISPATCH HOURS ARE IMPORTANT

AND CAN VARY?

Yes. Historically, coal plants were built with the expectation of being
dispatched after nuclear plants and before combined cycle plants, which
primarily thought of as intermediate or mid-range plants. Combustion turbines

were classified as peakers and dispatched last.

Generating plants tend to be dispatched more frequently when they are first
added to the system and less frequently as they get older, as newer, more fuel-

efficient units are introduced to the resource stack. Hence, the actual dispatch

54 Spreading the energy-related fixed costs over 5,110 kWh per KW of capacity is
similar to assuming the combined cycle unit will be dispatched approximately 58% of the
time. Irecognize this is less than the actual dispatch factor that would be anticipated for a
new combined cycle plant under current conditions. Natural gas prices are currently very
low, while the system includes many coal fired plants that are being dispatched after
combined cycle units, which was not anticipated at the time the coal plants were built.
Nevertheless, a 58% dispatch factor is an appropriate assumption in this particular context,
since this is similar to a typical overall system load factor.
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sequence will vary depending on the age (and heat rate) of each specific plant.

Changes in relative fuel prices can also cause the dispatch order to change.

For instance, during 2015 and 2016 natural gas prices were very low. This
led to coal plants being dispatched higher in the generation stack (after newly
built gas-fired combined cycle plants), even though they have higher capital
costs. Some coal plants would never have been built, if the planners had
known that natural gas prices were going to be as low as they have been
recently. Ratepayers continue to pay the full cost of these baseload plants,
even though they are being dispatched later in the stack, and their fixed costs
are therefore being spread over relatively few hours. As a result, their
effective cost per kWh is higher than was originally anticipated when their
construction was planned. Since the actual number of hours any given plant
will be dispatched can vary as fuel prices change, and may decline as newer,
more efficient units are added to the system, it can be useful 1o see how the
fixed costs per kWh will vary, depending on how many hours the unit is

assumed to operate.

WHAT IS THE FIXED COST PER KWH OF THESE

TECHNOLOGIES?

The combined cycle plant has a capacity-related costs could theoretically be

as low as .99 cents per kWh for capacity and .59 cents per kWh for energy,
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totaling 1.58 cents per kWh if it were dispatched 100% of the time it is
available. The capacity-related cost would likely be around 1.70 cents per
kWh and the energy-related costs around 1.01 cents per kWh, for a total of
2.71 cents per kWh if it were dispatched at roughly the same rate as a typical

overall system load factor (58%), as shown in the table below:

Levelized Fixed Costs per kWh

Annual Dispatch Rate Cap(;cci t_;r Engfgy-f Capz?crfty“
100% 0.99 cents 0.59 cents 0.99 cents
90% 1.10 cents 0.66 cents 1.10 cents
75% 1.33 cents 0.74 cents 1.33 cents
58.3% 1.70 cents 1.01 cents 1.70 cents
29.2% 3.41 cents 2.03 cents 3.41 cents
16.7% 5.97 cents 3.55 cents 5.97 cents
5% 19.89 cents 11.82 cents 19.89 cents

The CT and CC capacity-related costs are identical by definition (the portion
of the combined cycle unit's total fixed costs that is categorized as capacity-

related is derived from the CT's capacity related costs).

The difference between the fixed cost of a combined cycle plant and the fixed
cost of a combustion turbine will be at least .66 cents per kWh (if the plant is
dispatched 90% of the time throughout its entire economic life), and more
likely it will be around 1.01 cents per kWh. These figures provide some useful

perspective in judging the reasonableness of the QF rates.
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These fixed costs are paid by retail customers when power is generated by the
utility using generating units that are included in its rate base. These types of
costs can be avoided when power is purchased from a QF instead, and they
should therefore also be encompassed within the QF rates, as part of the
avoided energy costs. Under the Peaker Method, the implicit assumption is
that marginal energy costs will exceed average fuel costs by an amount
sufficient to recover this additional penny. Considering that marginal fuel
costs have recently been much closer to the system average fossil fuel costs,

it is doubtful this intended result is being achieved.

WILL YOU PLEASE RESTATE THE CONCLUSION YOU

REACHED FROM ALL THIS DATA?

Given the theory behind the Peaker Method, the calculated marginal cost-
based avoided energy rates should be approximately .66 to 1.01 cents per kWh
higher than the system average fossil fuel costs. Since the recently observed
gap between marginal and average costs 1s much narrower than this, the
Peaker Method is currently yielding relatively low avoided energy cost
estimates which do not fully compensate for the full cost of building and
operating a combined cycle plant. This is an important piece of evidence the
Commission should keep in mind when deciding how to resolve the issues in

this proceeding.
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DID YOU ALSO LOOK AT FUEL AND OTHER VARIABLE

ENERGY-RELATED COSTS?

Yes. Before presenting this data, it is important to keep in mind that variable
costs can be difficult to deal with, because they are largely determined by
future fuel prices, which are not knowable with much precision. For that
reason, I developed cost estimates using several different fuel price scenarios.
I will be discussing each of these scenarios, and other issues related to fuel

costs, later in my testimony.

HOW DO THE PER KWH ENERGY COSTS COMPARE FOR

THESE THREE TECHNOLOGIES?

The costs vary fairly widely, depending upon the technology and long-term
natural gas price scenario. Looking first at the combustion turbine, the
levelized avoided energy costs (including fuel and variable operations and
maintenance costs, but excluding capacity-related costs) range from less than

4 cents per kWh to more than 11 cents per kWh, as shown below:

Natural Gas Price Scenario

Combustion

Turbine Return
Energy-Related Low EIA 2017 to High
Cost per kWh Trend

2017 - 2021

Levelized 376 ¢ 514 ¢ 4.76 ¢ 576 ¢
2022 - 2026 513 ¢ 6.39¢ 6.72 ¢ 8.80 ¢
Levelized
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Natural Gas Price Scenario

Return
Low BIA 2017 1o High
Trend
6.09 ¢ 7.79 ¢ 831¢ 11.16 ¢

With the combined cycle plant, the sensitivity to fuel prices isn't quite as

extreme, since the unit has a better heat rate (burns less fuel) and because the

avoided energy costs include energy-related fixed costs, which do not vary

with fuel prices, but do vary with the assumed capacity factor, as was just

discussed. This greater stability can be seen in the following table, which

assumes a 58% dispatch factor:

Combined Cycle
Energy-Related
Cost per kWh

2017 - 2021
Levelized

2022 - 2026
Levelized

2027 - 2031
Levelized

Natural Gas Price Scenario

Return to
Low EIA 2017 Trend High
2.94 ¢ 3.83¢ 3.59¢ 423 ¢
3.78 ¢ 4.59 ¢ 4.80¢ 6.13 ¢
433 ¢ 543 ¢ 5.76 ¢ 7.60 ¢

The Nuclear plant is not sensitive to gas prices and the cost is largely stable

over time, because most of the costs are fixed and levelized:
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Natural Gas Price Scenario

Nuclear
Energy-Related Return to
Cost per kWh Low EIA 2017 Trend High
2017 - 2021

2
Levelized 822 ¢ 8.22¢ 822 ¢ 8.22 ¢
2022 - 2026 8.35¢ 8.35¢ 835¢ 8.35¢
Levelized
2027 - 2031 8.50 ¢ 8.50 ¢ 850 ¢ 8.50 ¢
Levelized

The combined cycle unit generally has the lowest costs and therefore in the
remainder of my testimony I have primarily focused on these cost estimates.
However, each technology has advantages and disadvantages. The
combustion turbine tends to be more cost effective in meeting loads of short
duration® while nuclear technology provides the greatest price stability over
the very long term. This greater stability has historically proven to be an
advantage for nuclear plants — even ones that encountered major schedule
delays and cost over-runs ultimately became more cost effective in the latter
part of their life cycle. Even troubled nuclear plants, with high construction
costs, have looked better and better over time, because their construction cost
was largely fixed, and the cost of alternative fuels increased greatly over the

40- to 60-year life of the plant.

55 If a generating unit is going to be dispatched less than approximately 1,700 hours a
year, the benefit of the lower installed cost of the CT outweighs the burden of its higher heat
rate and fuel costs.
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HAVE YOU COMPARED THESE BENCHMARK COST

ESTIMATES TO THE CURRENT AND PROPOSED RATES?

Yes. This table compares the QF rates in the standard offer tariff approved in

the 2014 biennial proceeding to the 2017-2021 levelized cost of the combined

cycle unit:

Combined Cycle Natural Gas Price Scenario

Energy-Related Return

Cost per kWh Low EIA 2017 to High
Trend

2017 - 2021 376 ¢ 514¢  476¢  5.76¢

Levelized

DEP — 2014 Rates 477 ¢ 477 ¢ 4.77 ¢ 4.77 ¢

DEC - 2014 Rates 485¢ 4.85¢ 4.85¢ 4.85¢

The amount ratepayers will pay for obtaining power from QFs under the
current QF energy rates will be approximately 1 cent per kWh more than the
cost of obtaining power from a new combined cycle plant, assuming the
“Low” fuel prices occur. If fuel prices match the most recent EIA projection
during this five-year period, or if they return to the historical trend, the amount
paid for QF power at the current rates will be very similar to (or slightly lower
than) the cost of using the combined cycle plant. If “High™ fuel prices were
to occur, the combined cycle plant will be about 1 cent costlier than the current

QF rates.
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In contrast, under every scenario the proposed QF rates are below the el
<
estimated long run cost of generating electricity using a combined cycle plant, é%
R
and the discrepancy will be quite extreme if “High™ fuel prices prevail: O
Combined Cycle Natural Gas Price Scenario
Energy-Related
Cost f)};r KWh Return . %
Low EIA 2017 to Trend High &
2017 - 2021 X o
Levelized 3.76 ¢ 514 ¢ 4.76 ¢ 576 ¢ t‘:f
©
DEP - Proposed 3.41¢ 3.41¢ 341¢ 341¢ =
DEC — Proposed 332¢ 332¢ 332¢ 3.32¢

This next table compares the current QF rates to the 2022-2026 levelized cost

of the combined cycle unit:

Combined Cycle Natural Gas Price Scenario
Energy-Related
Cost per kWh Return

Low EIA 2017 to Trend High
2022 - 2026 513 ¢ 6.39 ¢ 6.72 ¢ 8.80 ¢
Levelized
DEP - 2014 Rates 4.77 ¢ 4.77 ¢ 4.77 ¢ 4.77 ¢
DEC - 2014 Rates 4.85¢ 4.85¢ 4.85¢ 485¢

The 2014 QF energy rates are lower than the cost of obtaining power from a
new combined cycle plant under every scenario, with the discrepancy
increasing the more fuel prices increase. Under the “High” fuel price scenario,

ratepayers will be paying less than 5 cents per kWh for power obtained from
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QFs while paying nearly 9 cents per kWh for power generated by a new

combined cycle plant.

Needless to say, the discrepancy would be even larger if the proposed QF rates

were accepted:

Combined Cycle Natural Gas Price Scenario

Energy-Related Return

Cost per kWh Low EIA 2017 to High
Trend

2022 - 2026 513¢ 6.39¢ 6.72 ¢ 8.80 ¢

Levelized

DEP ~ Proposed 341 ¢ 341 ¢ 341 ¢ 341¢

DEC - Proposed 332¢ 332¢ 332¢ 332¢

WILL RETAIL CUSTOMERS BENEFIT IF THE COMMISSION
REDUCES QF RATES TO A LEVEL FAR BELOW WHAT IT COSTS

TO OBTAIN POWER FROM A NEW COMBINED CYCLE PLANT?

No. Although low QF rates may be superficially appealing (on the assumption
that lower QF rates will translate into lower retail rates through a fuel
adjustment and purchased power mechanism), artificially suppressing QF
rates does not benefit ratepayers. Any short-term benefit from low QF rates
is of limited value, because low QF rates discourage QF investment, thereby
reducing the amount of energy that the utility will actually obtain at the lower

rates. Taken to the extreme, if QF rates are so low that no further QF
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investment occurs, no purchases would be made at the artificially low rates,
and there would be no further savings available to flow through to retail

customers.

Even if some QFs end up selling some power at the artificially low rate (e.g.
they are already committed to their projects before the low rates are
established), the potential benefit to retail customers will be limited, because
future QF investment will be discouraged and the potential for increased
pressure on the utility to operate efficiently will be lost. Instead, customers
will be forced to buy more costly power generated by the utility itself. Simply
stated, over the long run, retail customers are harmed by artificially low QF
rates, because low rates shield utilities from competition, reducing pressures

for them to minimize their costs.

Furthermore, low QF rates encourage unnecessary expansion of the regulated
rate base, thereby shifting risks onto retail customers that could have been
borne by QF investors instead. For example, when a new combined cycle
plant is built by DEC or DEP, their customers bear nearly all of the risks
associated with scheduled delays, construction cost overruns, or unexpectedly
high fuel costs. Absent an extraordinary finding of imprudence, which rarely
occurs, all of the risks associated with construction and operation of a utility-

owned generating plant are ultimately borne by ratepayers. Even in cases
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where a plant is retired early, or construction is never completed, ratepayers

will normally shoulder the burden of any resulting stranded costs.

In contrast, when independent power producers build plants, customers are
shielded from these risks, because they only pay for power that is actually
generated, and the price remains the same regardless of what delays or cost
over-runs occur during construction. In sum, it is not in the public interest for
the Commission to endorse unrealistically low avoided cost estimates, or to
adopt excessively low QF rates. To the contrary, the public interest is best
served by encouraging competition, by accurately and fairly implementing the

provisions of PURPA and the associated FERC rules.

ARE YOU ADVOCATING SETTING QF RATES AT THE HIGHEST

ALLOWABLE LEVEL?

No. A middle course is preferable. Retail customers are better served by
regulatory decisions that set QF rates away from these extremes, at a point
that 1s closer to the long run incremental costs that are incurred by utilities
when they build and operate their own generating plants. I believe this 1ong—
run incremental cost standard is also more consistent with the requirements of
federal law. It encourages competitive entry by small power producers,

without imposing a cost burden on customers, and without subsidizing QF
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development or running the risk of encouraging economically inefficient

levels of QF investment.

Stated a little differently, the public interest is best achieved by establishing
rates that leave ratepayers indifferent as to whether energy and capacity is
obtained from QFs or from the utility itself under traditional rate base
regulation. By setting QF rates equal to the cost of having the utility build
and operate its own generating units, PURPA creates a level competitive
playing field between utility-owned generation and QF power purchases. This
encourages investment by QFs to the extent they believe they can operate
more efficiently or at lower cost, or they are more willing to experiment with
new technologies, or they are willing to accept a lower return on their
investment than the one paid on comparable investments put into the utility's
rate base. This creates healthy competition, which exerts downward pressures
on retail rates, pressures the incumbent utilities to minimize their own costs,

and benefits retail customers over the long term.

YOU HAVE DEVELOPED LONG RUN COST ESTIMATES.

WOULD IT BE BETTER TO FOCUS ON SHORT-TERM COSTS?

No. I believe the purpose of PURPA can best be accomplished by taking a
long-term view of the choice between QF and utility-provided power. More

specifically, I believe the concept of “indifference” and the calculation of
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avoided costs should generally be consistent with the full incremental cost of
building and operating generating facilities over their entire economic life
cycle. This is the type of cost data L have presented above, and I think it 1s the

most appropriate standard for evaluating the ultimate impact on ratepayers.

In the electric utility industry, short-run costs are sometimes less than long-
run costs, due to lumpiness of capital additions among other factors.
However, ratepayers are required to bear the full long-run cost of plants that
are put into the rate base. If QF rates only considered a short-run measure of
costs, like variable operating costs, while ignoring other costs the utilities
incur (and customers pay) in the long run, a mismatch occurs, and indifference
is not achieved. Stated another way, using a short-run view of avoided costs
that fails to consider the full cost of building and operating new generating
plants over their economic life cycle will discriminate against QFs and

discourage QF investment.

Accordingly, it has often been recognized that the appropriate measure of
avoided costs is one that is equivalent to the total costs incurred when a utility
builds, owns and operates new generating plants over their life cycle. Properly
implemented, a long-run measure of costs ensures that QFs receive the same
amount for their power as the utilities receive for power produced using their

own generating plants — no more and no less.
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It should also be noted that QFs typically sign long-term contracts to sell their
output at “fixed or pre-specified prices” and this is type of contract is needed
for them to obtain debt financing. For logical consistency, long-term contracts
generally require the use of “long-term estimates of avoided cost.”3
Furthermore, FERC has clarified that under PURPA QF’s are entitled to sell

electricity pursuant long-term contracts with forecasted avoided cost rates.’’

WHAT CONCLUSION DID YOU REACH FROM THESE

BENCHMARK COST COMPARISONS?

The most significant conclusion is that the long run costs the Utilities are
incurring when they build and operate new combined cycle plants is in the
same general range as what ratepayers have been paying for power obtained
from QFs over the next five to ten years pursuant to the current approved QF
tariffs. Beyond that length of time, the QF power actually costs ratepayers
less than the cost of power from a new combined cycle plant — with the
greatest potential savings to customers occurring in the “High” fuel price

scenario.

56 Edison Electric Institute, PURPA: Making the Sequel Better than the Original,
December 2006, Page 9.

57 Hydrodynamics Inc., 146 FERC 9 61,193 (Mar. 20, 2014) at P 34; 18 C.F.R. Sec.
292.304(d)2).
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This benchmark cost data also provides support for my conclusion that the
current approved QF rates were consistent with the PURPA indifference
standard, and that customers are not being burdened by rapid growth in the
amount of QF power that is being purchased by the Utilities under the 2014

tarifis.

HAVE THE UTILITIES REACHED THE SAME CONCLUSIONS?

Apparently not. Their witnesses apparently believe the current QF rates are
too high, and they worry their ratepayers are being adversely affected by the

rates currently being paid for QF power under existing PPAs.

Mr. Yates explained Duke's concern this way:

As discussed in more detail by Witness Glen Snider,
because of the trend in declining energy markets over the
past several years, actual incremental energy costs have
been significantly lower than prior forecasts in earlier
avoided cost filings.

DEC and DEP have long-term PPAs with Commission-set
avoided cost rates ranging from $55 to $85 per MWh,
while the Companies’ current actual system incremental
“avoided™ costs are approximately $35 per MWh. As Mr.
Snider details in his testimony, the Companies and our
customers are paying approximately $80 million annually,
or nearly $1 billion in total, more to solar developers than
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their actual avoided costs over the remaining life of the
existing contracts.>®

DNCP witness Petrie expressed a similar concern:

The forward prices of fuel and power have dropped
substantially over the last several years, causing the
current payments to QFs under these contracts to be
uneconomic. ...the current estimate of avoided costs, based
on [recent] ICF and PJM data as discussed above, is
substantially below the contractual rates paid to small QFs
that signed agreements under the two prior avoided cost
dockets.”

HAVE THE UTILITIES COMPARED THEIR QF RATES TO THE

FULL LIFE CYCLE COST OF THEIR OWN GENERATORS?

No. To my knowledge, they have not compared the cost of QF power 1o the
cost of power produced by any of the new coal-fired or natural-gas fired
generating plants they have added to their rate base in recent years. I believe
an analysis of their recently added combined cycle plants would yield similar

conclusions to the ones I have drawn from my benchmark cost comparisons.

58 Yates Direct, p. 7.

59 Direct Testimony of Bruce E. Petrie on behalf of Dominion North Carolina Power,
N.C.U.C. Docket No. E-100, Sub 148, February 21, 2017 (“Petrie Direct”), p. 4.
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WHAT IS THE BASIS FOR THEIR CONCERN THAT

RATEPAYERS MAY BE PAYING TOO MUCH FOR QF POWER?

Duke witness Snider explained in his testimony how he derived the $1 billion
figure he used to quantify his understanding of the adverse impact of QF rates

on Duke's ratepayers:

...changing economic and market conditions have caused a
potential long-term overpayment of approximately $1.0
billion by customers compared to the Companies’ current
calculation of its avoided cost rates proposed in this
proceeding. %’

DEC’s and DEP’s current estimated combined financial
obligation for previously contracted solar QFs as of
December 31, 2016, is approximately $2.9 billion, which
ultimately will be paid for by our customers. If those
contracts were valued at the most recently filed avoided
cost rates, they would have a value of only $1.9 billion.
This results in a gap of approximately $1.0 billion,
representing the level of potential overpayment by
customers as compared to the Companies’ current
proposed avoided cost rates filed in this proceeding.®’

Before explaining my understanding of how he arrived at $1 billion, let me

make clear what this number does not represent.

Mr. Snider is not comparing what Duke's customers pay for QF power to what
those customers pay for power supplied by generating units in DEC or DEP's

rate base. He is not comparing the cost of QF power to the projected life cycle

60 Snider Direct, p. 4.
61 Snider Direct, p. 13.
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cost of power that would be generated by the nuclear units Duke still has under
consideration. He is not comparing the QF rates to the estimated life cycle
cost of power generated by one of the combined cycle or combustion turbine
units which DEC and DEP has included in their Integrated Resource Plans,
which are expected to be added to their rate base during the next 10 to 15

years.

THEN WHAT IS THE BASIS FOR THESE STATEMENTS?
Duke witness Yates describes the $1 billion figure as being derived from:

the Companies’ current actual system incremental

“avoided” costs [of] approximately $35 per MWh[.]

Duke witness Snider discussed the same $1 billion number, but he describes

T

it a little differently, saying it represents

...the level of potential overpayment by customers as
compared to the Companies’ current proposed avoided
cost rates filed in this proceeding.®®

The latter explanation appears to be similar to one provided by DNCP witness
Petrie, who described his analogous calculations as a comparison between the

rates included in existing QF contracts and the ones being proposed in this

62 Yates Direct, p. 7.
63 Snider Direct, p. 13.
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proceeding — which he describes as “the most recently filed avoided cost

rates.”.%4
In discovery, Duke was asked to explain the $1 billion figure, as well as the
underlying comparison between “$55 to $85 per MWh” for QF power and the
estimated “‘current actual system incremental “avoided” costs” of
approximately “$35 per Mwh”.% With respect to the range of $55 to $85 per
MWh, Duke explained this was based upon its review of existing contracts

for:

PURPA projects that are already connected or in
construction, including both standard offer < or equal to 5
MW and negotiated agreements of greater than 5 MW,
The $35/MWH and $55/MWH values reflect the high and
low points of the calculated levelized rate for each contract
in DEC's and DEP's database.

Thus, the QF side of the comparison reflects levelized rates from the current
standard offer tariff as well earlier vintage QF tariffs, which were based upon

the higher fuel prices that prevailed at the time, and negotiated QF rates.

Importantly, the other side of the comparison — $35 per MWh — is a single

oint estimate or snapshot of Duke's current short run marginal costs:
p p g

The single point estimate for current incremental hourly
costs represents the weighted average hourly cost observed
during 2015. 2015 was the last full year of hourly

64 Petrie Direct, p. 4.
65 Duke response to NCSEADR1-11.
66 Duke response to NCSEADRI-11.
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information available at the time the analysis was
completed.

This is the same data I used earlier to compare Duke's marginal fuel costs
during 2015 to its average fuel costs. However, rather than comparing two
different numbers for the same year, Duke is comparing marginal fuel costs
taken from a snapshot of a single year (2015) to levelized fixed QF prices that
have been averaged across a large group of long term contracts (typically for
1§ years), including ones that were signed when fuel prices were higher than
they are currently, as well as ones that will remain in effect for years into the

future.

IS THIS A FAIR WAY OF COMPARING THE COST OF QF POWER

TO POWER THAT DUKE GENERATES?

No. It greatly exaggerates the impact of the recent dip in fuel prices, and it
creates an incorrect impression that the existing QF contracts are costlier than
power produced by generating units Duke owns and operates. There are at
least four fundamental problems with this comparison, which render it

completely invalid.

First, no one knows what prices ratepayers will ultimately have to pay for the
fuel Duke will burn in its fossil-fired generating units over the duration of

these QF contracts. Duke is comparing a snapshot of fluctuating fuel prices
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taken at a time when fuel prices happened to be relatively low. When fuel
prices move higher, the arithmetic will change — potentially rather drastically
— and the comparison will look less favorable for Duke's fossil-fueled units.
The gap between the QF fixed contract price and Duke's marginal cost of fuel
could entirely disappear during the remaining years of these contracts, if fuel

prices return to their historical trend line.

Second, the $1 billion estimate ignores differences in risk. A long-term
contract with fixed prices is less risky for ratepayers, compared with the cost
of burning fossil fuels, whose price can fluctuate widely over the course of
just a few months or years. A fair comparison between a fixed price and a
fluctuating one needs to acknowledge this difference — just as many people
are willing to pay more for a fixed rate mortgage, and will only accept a

floating rate mortgage if the interest rate is significantly lower.

Third, the $1 billion estimate is based upon a fundamental mismatch: the $35
per MWh figure only includes fuel costs. It does not include any of the fixed
operating and maintenance expenses, property taxes, depreciation, income
taxes, debt service or other fixed costs incurred by Duke, which ratepayers
reimburse. In contrast, the QF contract sets forth an “All In” price which
encompasses everything ratepayers pay for power obtained from the QF.
Ratepayers are not required to pay anything else toward the QF’s operating

and maintenance costs, depreciation or other fixed costs.
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Fourth, nearly all of the QF power is being generated during the daytime
hours, when power is more valuable to ratepayers. In contrast, the $35 figure
referenced by Duke witness Snider includes the lower fuel costs incurred late
at night, when power is less valuable to ratepayers, and Duke's fuel costs are

lower.

In effect, he is comparing the cost of a less valuable power, which is mostly
produced during off-peak hours, with the cost of more valuable QF power,
which is almost entirely produced during peak hours. The difference is

reflected in the following table, using the same data discussed earlier in my

testimony:
Duke Marginal Fuel Costs versus Average Fuel Costs®’

DEP DEC
2015 Marginal Fuel Cost — On Peak 3.724 cents 3.723 cents
2015 Marginal Fuel Cost — Off Peak 3.264 cents 3.263 cents
2015 Marginal Fuel Cost — All Hours 3.494 cents 3.493 cents
67 Duke response to NCSEADR1-11, 2015 hourly marginal costs.xlsx; DEC and DEP

Monthly Fuel Reports pursuant to NCUC Rule R8-52, February 3, 2016.
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DO YOU HAVE ANY OTHER COMMENTS CONCERNING THE
IMPACT OF CHANGES TO FUEL PRICES ON THESE SORTS OF

COMPARISONS?

Yes. The Utilities have emphasized the impact of falling fuel prices in
drawing comparisons between QF contracts that were signed in earlier years
with costs that are estimated currently, based on the lower fuel prices that are

currently prevailing.

In general, 10-year (2017 to 2026) levelized natural gas
prices have fallen approximately 40%, while coal prices
have fallen approximately 16% for that same time period
as compared to those used in calculating the Companies’
avoided cost of energy in the 2014 biennial Sub 140
proceeding. Compared to the 2012 Sub 136 avoided
energy costs, fuel costs have fallen even further with
natural gas declining approximately 48% and coal, 33%.

A valid comparison of QF generation to fossil fueled generation will recognize
and take into account this downward shift in fuel prices (as I did when
developing my benchmark cost comparisons). And, it is important to
understand that any such comparison will inevitably look less favorable when
looking at existing QF contracts that were based on the higher fuel prices that
prevailed when the current and earlier vintages of QF rates were approved by

the Commission.

68 Snider Direct, p. 16.
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However, this sort of comparison should be kept in the proper perspective.
For instance, ratepayers are paying the full life cycle cost of the Cliffside 6
coal fired generating unit, which was planned and constructed based upon fuel
forecasts that have subsequently proven to be inaccurate. With changes in the
relative price of coal and natural gas, the technology used at the Cliffside plant
no longer appears to be as attractive as it must have seemed when this

technology was chosen in lieu of natural gas-fired combined cycle units.

My point in using this example is not to criticize Duke for committing to a
coal fired unit with a 40-year life right before natural gas prices plunged. I
am simply trying to point out that all sources of electricity involve economic
uncertainties and risks that may seem less attractive in hindsight than they did
at the time the decisions were made. It is fundamentally unfair to criticize the
solar industry for building facilities that made economic sense based on
projections of high gas prices, when Duke itself made a similar decision to

build a high technology coal plant based on projections of high gas prices.

Just because some of the earliest solar projects now appear to be costlier than
they did before gas prices dropped does not mean those contracts are unfair or
burdensome to ratepayers. Nor does it indicate the decision to purchase QF
power was unreasonable at the time the contract was signed. Similarly, it
would not be reasonable to conclude from comparisons based upon older

vintage contracts that QF power is an inherently costly or risky way of
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obtaining power, or that fundamental changes need to be made in the way the

Commission implements PURPA.

Section 4: PURPA and the Indifference Standard

BEFORE EXPLAINING YOUR BENCHMARK AVOIDED COST
DATA, CANYOU PLEASE EXPLAIN YOUR UNDERSTANDING OF
THE FEDERAL STANDARDS WHICH YOU CONSIDERED IN

DEVELOPING THIS DATA?

Yes. PURPA requires the FERC to prescribe rules necessary to "encourage
cogeneration and small power production, and to encourage geothermal small

power production facilities of not more than 80 megawatts capacity."®

A key theme running through the FERC’s rules implementing PURPA and
related caselaw on this guidance is that QF rates should be based upon
incremental or avoided costs, which should leave ratepayers indifferent as to

whether their power is generated by the incumbent utility, or purchased from

a QF.

69 16 U.S.C. § 824a-3.
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CAN YOU EXPLAIN THE “INDIFFERENCE” STANDARD AND

THE “AVOIDED COST” CONCEPT?

Yes. As the FERC has stated on several occasions, the intention of Congress
in enacting PURPA “was to make ratepayers indifferent as to whether the
utility used more traditional sources of power or the newly encouraged
alternatives” of PURPA.”® As explained more recently by the North Carolina
Utilities Commission, “the goal is to make ratepayers indifferent between
purchases of QF power versus construction and rate basing of utility-built
resources.”’! Although PURPA is designed to encourage QF development, it
does not accomplish this by subsidizing QFs, or by requiring customers 1o pay
more for their power. To the contrary, if PURPA is correctly implemented,
ratepayers are “held harmless,” leaving them indifferent to whether they
receive power from a QF or from new generating units added to the utility's

rate base.

The FERC rules implementing PURPA generally require electric utilities to
purchase any energy and capacity which 1s made available to the utility from
a QF.”? Rates for purchases from Qualifying Facilities built after 1978 must

be based upon the electric utility's "avoided costs."” Although the term

70 Southern Cal. Edison. San Diego Gas & Elec., 71 FERC 961,269 at p. 62,080
(1995).

71 Order Setting Avoided Cost Input Parameters, N.C.U.C. Docket No. E-100, Sub
140, December 31, 2014, p. 21.

72 18 C.F.R. § 292.303(a).
73 18 CFR. §292.101(b).
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“avoided cost” is not used in the text of PURPA, it is consistent with the
statutory language referencing the “incremental cost of alternative electric
energy,” which is defined in PURPA as: "the cost to the electric utility of the
electric energy which, but for the purchase from such cogenerator or small
power producer, such utility would generate or purchase from another source.”

More specifically, FERC defines avoided costs as:

[T]he incremental costs to an electric utility of electric
energy or capacity or both which, but for the purchase
from the qualifying facility or qualifying facilities, such
utility would generate itself or purchase from another
source.’*

Among other things, the FERC rules require state commissions, to the extent

practicable, to consider these factors when determining avoided costs:

(1) The data provided pursuant to § 292.302(b), (c), or (d), including

State review of any such data;

(2) The availability of capacity or energy from a qualifying
facility during the system daily and seasonal peak periods,
including:

(1) The ability of the utility to dispatch the qualifying
facility;

(ii) The expected or demonstrated reliability of the
qualifying facility;,

(iii) The terms of any contract or other legally
enforceable obligation, including the duration of the

74 18 CFR § 292.101(b)(6).
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obligation, termination notice requirement and
sanctions for non-compliance;

(iv) The extent to which scheduled outages of the
qualifying facility can be usefully coordinated with
scheduled outages of the utility's facilities;

(v) The usefulness of energy and capacity supplied
from a qualifying facility during system emergencies,
including its ability to separate its load from its
generation;

(vi) The individual and aggregate value of energy
and capacity from qualifying facilities on the electric
utility's system; and

(vii) The smaller capacity increments and the shorter
lead times available with additions of capacity from
qualifying facilities; and

(3) The relationship of the availability of energy or
capacity from the qualifying facility as derived in

paragraph (e)(2) of this section, to the ability of the electric

utility to avoid costs, including the deferral of capacity
additions and the reduction of fossil fuel use; and

(4) The costs or savings resulting from variations in line
losses from those that would have existed in the absence of

purchases from a qualifying facility, if the purchasing

electric utility generated an equivalent amount of energy
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itself or purchased an equivalent amount of electric energy
or capacity.”

CAN YOU EXPLAIN WHAT INFORMATION IS REQUIRED BY
SECTION 292.302(b) OF TITLE 18 OF THE CODE OF FEDERAL

REGULATIONS?

Yes. Under part C of Section 210 of PURPA, electric utilities like Duke and
DNCP are required not less often than every two years to provide to their state
regulatory commission the following information, and to make it available for

public inspection:

(1) The estimated avoided cost on the electric utility's
system, solely with respect to the energy component, for
various levels of purchases from qualifying facilities. Such
levels of purchases shall be stated in blocks of not more
than 100 megawatts for systems with peak demand of
1000 megawatts or more, and in blocks equivalent to not
more than 10 percent of the system peak demand for
systems of less than 1000 megawatts. The avoided costs
shall be stated on a cents per kilowatt-hour basis, during
daily and seasonal peak and off-peak periods, by year, for
the current calendar year and each of the next 5 years;

(2) The electric utility's plan for the addition of capacity by
amount and type, for purchases of firm energy and
capacity, and for capacity retirements for each year during
the succeeding 10 years; and

(3) The estimated capacity costs at completion of the
planned capacity additions and planned capacity firm
purchases, on the basis of dollars per kilowatt, and the
associated energy costs of each unit, expressed in cents per
kilowatt hour. These costs shall be expressed in terms of

75 18 CFR § 292.304(e).
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individual generating units and of individual planned firm
purchases.

HOW CAN “AVOIDED COSTS” BE ESTIMATED?

There are just three major methods that have historically been used to develop
avoided cost estimates. These are (a) the Proxy Unit method (also sometimes
referred to as the Proxy Resource or Committed Unit method), (b) the
Differential Revenue Requirement (“DRR”) method, and (¢) the Peaker

method.”®

All three of these methods are intended to measure the same thing (long run
incremental costs), so all three methods can (and should) yield approximately
the same total cost per kWh (assuming each one is properly performed using

similar inputs and assumptions).

CAN YOU BRIEFLY EXPLAIN THE PROXY UNIT METHOD?

Yes. The Proxy Unit (or Proxy Resource) method is described in the PURPA

Title I Compliance Manual as follows:

This method bases the avoided cost on the cost of the host
utility’s next planned addition, typically a combined
cycle/gas turbine (CCGT) generating unit. This approach
essentially assumes that the QF substitutes for a planned
utility generating unit, or what is assumed to be the next

76 PURPA: Making the Sequel Better than the Original, p. 9. See also PURPA Title IT
Compliance Manual, p. 35; Reviving PURPA's Purpose, Carolyn Elefant, p. 13.
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generating unit. The proxy unit’s estimated fixed cost
(annualized over the expected life of the unit) determines
the avoided capacity cost and the estimated variable cost
sets the avoided energy cost. The type and size of the unit
or units is determined in an Integrated Resource Process
(IRP) or from the utility’s planning process, where the
planning process, for regulated utilities, follows a state
commission-approved procedure. Because this is a
relatively simple method to use, the proxy method is very
common, although the results largely depend on the type
of unit or units chosen as the proxy.”’

This methodology has many advantages, including the fact that it is relatively
straightforward and easily understood. Its flexibility is also an advantage: It
can be implemented using data for a generating unit that is currently under
construction, or has recently been constructed by the utility, a unit that has
been identified for future construction in the utility's Integrated Resource Plan,
a hypothetical or surrogate unit, or some combination or variant of these data

sources.

I have used the Proxy Unit method to develop my benchmark estimates of
avoided costs, which [ have used to evaluate the current and proposed QF

rates, and for other illustrative purposes.

77 PURPA Title I Compliance Manual, p. 35.
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