E-100, Sub 157 Oral Argument

Page: 1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

PLACE: Dobbs Bui | di

ng

Ral ei gh, North Carolina

DATE: Wednesday, January 8, 2020

DOCKET NO.: E-100, Su

b 157

TIME IN SESSION:  10: 00 a.m to 1:49 p.m

BEFORE: Comm ssi oner

Daniel G Codfelter, Presiding

Chair Charlotte A. Mtchell

Conm ssi oner
Conm ssi oner
Conm ssi oner
Conm ssi oner

Comm ssi oner

2018 Bi enni al

ToNol a D. Brown-Bl and
Lyons G ay

Kimberly W Duffley
Jeffrey A Hughes

Fl oyd B. MKissick, Jr.

THE MATTER OF:

I nt egrat ed Resource Pl ans

and Rel ated 2018 REPS Conpli ance Pl ans

ORAL ARGUVMENT

North Caro

lina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument

Page: 2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

APPEARANCES

FOR DUKE ENERGY PROGRESS, LLC
AND DUKE ENERGY CARCLI NAS, LLC
Law ence B. Soners, Esq.

Deputy General Counsel

Duke Energy Corporation

P. O Box 1551/ NCR 20

Ral ei gh, North Carolina 27602

FOR NATURAL RESOURCES DEFENSE COUNCI L,
SOUTHERN ALLI ANCE FOR CLEAN ENERGY,
AND THE SI ERRA CLUB:

@Qudrun Thonpson, Esq.

Sout hern Envi ronnental Law Center

601 W Rosenmary Street, Suite 220

Chapel Hill, North Carolina 27516

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument

Page: 3

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

APPEARANCES (Cont'd.):

FOR NORTH CARCLI NA SUSTAI NABLE

ENERGY ASSCCI ATI ON:

Peter Ledford, Esq.

General Counsel

Benjam n Smth, Esq.

Regul at ory Counsel

North Carolina Sustainable Energy Associ ation
4800 Si x Forks Road, Suite 300

Ral ei gh, North Carolina 27609

FOR THE USI NG AND CONSUM NG PUBLI C:

Tim R Dodge, Esg.

Lucy Ednondson, Esq.

Public Staff - North Carolina Utilities Conm ssion
4326 Mail Service Center

Ral ei gh, North Carolina 27699-4300

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument

Page: 4

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

PROCEEDI NGS

COMW SSI ONER CLODFELTER:  Good norning. Let’s
cone to order, and we'll go on the record. This is in
Docket E-100, Sub 157, the Biennial |IRP and Rel ated 2018
REPS Conpl i ance Pl ans by Duke Energy Carolinas and Duke
Energy Progress. |’ m Comm ssioner Daniel Codfelter.
|"mpresiding this norning. And with ne this norning are
our Chair Charlotte Mtchell and Conm ssioners ToNol a
Brown- Bl and, Lyons Gray, KimDuffley, Jeff Hughes, and I
hope you' Il wel conme our brand newest Conm ssioner Floyd
McKi ssi ck who took the oath yesterday, and this is his
first time with us on the dais, so we welcone him

W’'re going to call, as | say, the Docket in
E- 100, Sub 157. Let nme talk to you a little about this
nmorni ng and how we’re going to proceed this norning,
because it’s going to be a little bit different than if
this were an adjudicative hearing. It is not. So let’'s
be cl ear about that before we start. Al though we wl]l
have the court reporter nmake a record of the proceedi ngs,
the primary purpose of that record is not for purposes of
evi dence or adjudication, but really so that the
Comm ssion has a way to go back and refresh our nenories
about what we heard and what we thought and what we were

told this norning. So we wll go on the record, but this
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I's not a hearing for adjudicative purposes.

For those of you who were here a coupl e nonths
back, this hearing will be conducted nore |ike the
I nformational hearing we held on the integrated systens
operations planni ng conponent of the IRP process. The
goal of the hearing is really to enable the Conm ssion to
understand a little bit better what’'s going on in the
| nt egrated Resource Plans by the two Conpanies, to ask
sone questions to sort of deepen our understandi ng, and
to flesh out any possible topics or issues that the
parties or the Commi ssion mght think would warrant a
further develop in nore formal proceedings at a |l ater
tinme.

So, again, this is an educational presentation
and, again, | hope that’s the expectation that everyone
brings this norning. As a result of that we will not be
taking sworn testinmony. There will not be cross
exam nation of w tnesses or cross exam nation back and
forth or redirect exam nation by counsel. W did ask
that the parties bring wth them today subject matter
experts and not just chattering |lawers, and | understand
they' ve all done that, being a chattering | awer nyself.
But | understand they’ ve done that, and so if you' re here

I n that capacity, we welcone you, but understand that

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument

Page: 6

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

you're not going to be testifying in a formal sense.
W' re going to be asking you or your counsel or both to
present to us in whatever style you nmay find confortable.
| want to thank the parties who have responded
already in witing to questions presented by the
Commi ssion in the August 27, 2019 Order in which we posed
a series of witten questions to the Conpany and the
other Intervenors in this docket. | want to thank the
parties for -- the responses were filed in Novenber on
those. Let ne say to those of you who have not had a
chance to review those yet, there is a wealth of very
| nportant and valuable information in themon topics, in
addition to those that we' Il be tal king about this
norning. So there are many, nany subjects covered in
those witten materials, in addition to the subjects of
| oad forecasts and reserve nargins.
The focus of our presentations this norning
wll be on |oad forecast issues and reserve margin
| ssues, and as a result of that we’ ve asked the four
parties in the docket who filed witten coments on those
two issues to present to us this norning. There are
other parties in the docket who may have filed comments
on other issues. W are not dealing with those ot her

| ssues today, and that’s why we invited these four
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parties to nake presentations this norning.

The Integrated Resource Plans are pl anning
docunents that the two regul ated Conpani es prepare.

They' re for their purposes, and they re used by themfor
pl anni ng purposes, and so we’'re going to take the
presentation this norning in a little slightly different
order than we woul d do in an adjudicative proceedi ng.

W' re going to hear first fromthe commenting parties,

I ncl udi ng Southern Alliance for C ean Energy and sone
affiliated parties there, North Carolina Sustainable
Energy Association. W’IlIl then hear fromthe Public
Staff, and last of all, we'll hear fromthe Conpany. So
that’'s kind of a reverse of the normal order of
presentation, but, again, we anticipate that many of the
guestions we wll have wll be for the Conpany
predomnantly. This is the Conpany’s plan, and so that’s
really where we need to place the focus.

We've told each of the four presenting parties
that you will have up to 30 m nutes for your
presentations, up to 30 mnutes for your presentations.
You can do them however you like. |If you ve got visua
materials, we wll take those in as additional coment
materials. They' Il not be evidentiary materials, but

we’' || take those and put themin the record of the
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proceeding as if they were suppl enental comment matters
I n response to the Comm ssion’ s August 27th Order and the
Novenber 4th questi ons.

So if you have witten materials of that sort
or slide presentations, we’'ll deal with themin that
fashion. W won’'t have to mark themas formal exhibits,
but I will ask you if you' re using witten materials or
presentation slides that we nake sure that we get themto
the court reporter and we indicate who they' re com ng
fromand sone sort of title information so she can enter
that in the record, and then we’ll get it into the docket
accordi ngly.

Questions? Any questions fromthe participants
t hi s norning?

(No response.)

COMWM SSI ONER CLODFELTER:  All right. Let’'s
t ake appearances first, and then we’ll do the ethics
rem nder. Appearances fromthe parties, or the
participants, | should say.

M5. THOMPSON:  Good norni ng, Comm ssi oner
Clodfelter, Chair Mtchell, and nenbers of the
Comm ssi on. Gudrun Thonpson appearing on behal f of
Nat ural Resources Defense Council, Southern Alliance for

Cl ean Energy, and The Sierra C ub.
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COMWM SSI ONER CLODFELTER:  And am | correct ny
under standi ng that you're going to be presenting first?

M5. THOMPSON: That’'s right, yes.

COMM SSI ONER CLODFELTER:  Your group of
participants wll be.

M5. THOMPSON:  Yes, sir.

COW SSI ONER CLODFELTER: Geat. Geat.

MR. LEDFORD: Conmi ssioner C odfelter, nenbers
of the Conmm ssion, Peter Ledford with the North Carolina
Sust ai nabl e Energy Association. Wth nme is ny coll eague
Ben Sm t h.

MR, DODGE: Good norning, Conm ssioner
Clodfelter, nmenbers of the Comm ssion. |'m Ti m Dodge
with the Public Staff. Al so appearing with ne today is
Lucy Ednondson.

MR. SOMERS:. (Good norning, Conm ssioner
Clodfelter, nmenbers of the Comm ssion. |’ m Bo Soners,
Deputy General Counsel, on behalf of Duke Energy
Carolinas and Duke Energy Progress.

COMWM SSI ONER CLODFELTER:  Thank you. Ckay.
Before we begin, then, let nme, in accordance with the
State Governnment Ethics Act, rem nd the nenbers of the
Conmmi ssion of our duty to avoid conflicts, and inquire at

this tinme whether any nmenber has a known conflict with
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respect to the matters before us this norning?
(No response.)

COMWM SSI ONER CLODFELTER: Madam Court Reporter,
pl ease | et the record show that no conflicts were
identified. And wth that, again, M. Thonpson, we'l]l
turn the floor over to you.

M5. THOMPSON: Thank you, Conm ssi oner
Clodfelter.

COMM SSI ONER CLODFELTER:  Let ne say sonet hi ng
el se, too. W'Il| probably -- | think we had a little
di scussion about this yesterday. W'’I|I| probably open to
questions with each participant after the presentation is
made, we’' |l open for questions fromthe Conmm ssion, but
It may be that we nmay conme back, circle back to you | ater
once all presentations are nade. W may circle back to a
party, a particular party when a particul ar question has
cone up in the intervening tine, okay?

M5. THOMPSON:  Ckay.

COW SSI ONER CLODFELTER: Got it.

M5. THOMPSON: Thank you, Conm ssi oner
Clodfelter. Thank you. | first want to express ny
gratitude to the Conm ssion for changing the format a
little bit. You ll be glad to know that |'’mnot going to

attenpt to orally argue these highly technical issues.
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| nstead, we have brought our expert Janmes WIson down.
M. WIson was the author of the reports on | oad forecast
and reserve nargin issues that were attached to our
Initial Coments filed in this docket and -- as well as
our conments on the 2016 IRP. So there are sone issues

t hat have conti nued to recur.

So without further ado, I'll ask M. WIlson to
come up. Wth the Comm ssion’s indul gence, he's -- M.
Wl son has a presentation. |[|’'ve also printed out the

slides fromthat and passed those out to the Comm ssion
and counsel and Staff. And |I'mgoing to position nyself
over there so | can operate the PowerPoint.

And M. WIlson, if you could just -- if you
don't mnd introducing yourself to the Comm ssion.

MR WLSON:. Because |I'mnot testifying, | get
to bring supporting materials. Thank you for the
opportunity to participate in this neeting. | hope ny
comrents wll be hel pful.

You can go to the next slide. Gudrun already
mentioned that | provided reports in the last two | RPs.
" man economst. |’ve been involved in resource
adequacy issues for many years, mainly in RTO regions,
and | nention two papers from 2010 in the Public

Utilities Fortnightly where | raised questions about the
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one day in 10 years LOLE criterion, and that kind of set
sonme balls rolling. There were a nunber of other papers
sort of on that topic after that, and | think to a great
extent the FERC work and the FERC report was sort of a
continuation of that topic that got started on the FERC
report sites, nmy work on page 1. So |’ve been very

i nvolved in that all along, and other related work is --
can be found on ny website.

So the scope of ny comments, |’ve kind of
organi zed it into three topics, but topic one is the big
one and the other two are much smaller, the resource
adequacy analysis and the netrics/criteria. So this is
question one in the August order and the foll ow up
guestions in the Decenber order. Then topic two is |oad
forecasting and peak load mtigation topics which were
your question two. And then topic three, which is al so
very inmportant, is on work plan in process and that was

guestion 1H in the August O der.

So as a prelimnary matter, | kind of like to
think of reliability -- we’'re tal king about reliability,
resource adequacy here today. | kind of organized it

into four broad categories; distribution systens, which
I s where, you know, nost outages that custoners see

occur; then there’s small transm ssion system few
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out ages, but they can really big. And then |I’ve added a
new one nowadays -- | didn't used to include this --
system operation. That woul d be your problens ranping
with variabl e resources on the systemthat could
potentially |lead to an outage.

And then there’s resource adequacy. |’ m always
trying to take resource adequacy out of the reliability
box because it really can and shoul d be supply, demand,
prices, price sensitive demand. W really ought to be
able to get to a place where we bal ance the systemw th
prices and active demand side. But we're not there, so
resource adequacy is often still in that reliability box.

Next slide. So outage frequency and inpact by
these four different causes. Distribution system snall,
but many, and it’s by two orders of magnitude; it’'s the
greatest cause of outages for custoners.

Transm ssi on system can be, you know, we don’t
want to crash the grid, so we’re definitely going to do
everything we can there.

System operational, we haven't seen too nuch of
it. It's increasing. |If it happens, it’s probably going
to be very snmall.

And then, of course, resource adequacy, actual,

you know, shortages on peak days, we really haven't seen

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument Page: 14

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

that for a very long tine.

And one thing I want to enphasize, and it’'s
perhaps nore on the next slide, is that it’s a rea
different type of outage fromdistribution systens or
transm ssion systens than it is fromresource adequacy.
When the distribution -- a tree falls or whatever, the
custoner is suddenly out, he doesn’t know when he’s going
to be back, it could be nonents, it could be hours, it
coul d be days.

By contrast, typically, if we actually got to
situations where we had to have a resource adequacy
caused outage, it would alnost certainly be an extrenely
hot or extrenely cold day that was seen days in advance.
The utility probably was warning custoners we're going to
ask you to, you know, conserve energy on that day. They
m ght have even seen it hours in advance. In sone
utilities you can go online and see whether you're one of
the rotating outage bl ocks and at what tinme. And then
iIt’s a very controlled thing, 30 or 60 mnutes, soit’'s a
really -- and it’s also kind of directed towards
typically the lower inpact circuits, you know, typically
residential, and avoiding essential use custoners. So
it’s a real different value of |ost |oad inpact for

resource adequacy than it m ght be for transm ssion or
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di stribution systens.

And part of the reason | bring that up is that
the Cean Energy Plan calls for doing work on val ue of
| ost load related to resilience, okay, and they’ re going
to probably cone up with a big nunber there for
resilience. And | just warn you that that nunber is not
the right nunber to use for resource adequacy anal ysis,
in my opinion. It’s a nmuch | ower nunber. A typical --
typically, the nunber is |ess than $5,000 per MM used
for resource adequacy.

So next slide. One day in 10 years. \Were did
this cone fron? Early 20th century. [It's not actually
known where it cane from |It’s extrenely conservati ve.
Even before ny paper 10 years ago you could find papers
decades earlier that suggested this is awfully
conservative. |Is this really the right criterion? 1It’s
not a NERC or FERC requirenent to plan for one day in 10
years. Reliability First Corp does require doing a study
and for consistency across the regions they say use one
day in 10 years and tell us what your reserve margin is,
but that’'s only to do a study. There is not a
requi renent to build to satisfy one day in 10 years.

So on the next slide -- and this is all in ny

papers, it’'s very conservative -- it’s about orders of
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magni tude nore delivered reliability. That is at the
custoner reliability than distribution systens typically
deliver. Because one thing we have to renenber is when
we say one day in 10 years, that’s a system event, but
only a small fraction of the custonmers are probably going
to have that rotating outage. So for the custoner, one
day in 10 years is nmaybe one day in 50 or 100 or sone
nunber of years, depending on what fraction of the
custoner. So that’'s just -- when | say delivered
reliability, that’s what |I’mtal king about, and that’s
why one day in 10 years is like two orders of magnitude;
f ewer outages than nost custoners see fromdistribution
system di sruptions.

So, and in ny paper | was pointing out that
Wi th scarcity pricing that can reach thousands of dollars
per MMh and with increasingly active demand-si de snart
neters, smart devices, and all that, then you really want
the systemto get to a place where prices are very high
and a | ot of custoners are either know ngly or
automatically reducing their | oad at peak tinmes. And
when you actually are in that situation, the distinction
bet ween voluntary | oad drop at a price close to the val ue
of lost Ioad for custoners or involuntary |oad drop, it

gets to be very unclear and kind of irrel evant because,
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you know, if I'"'mwlling to pay 3,000, the price rises to
3,000, if you cut nme off before | was about to turn it
off, I don't care. |It’s the sane place. But that
becones very problenmatic for resource adequacy anal ysi s
that’ s focused on cal cul ating physical reliability

i nvoluntary load drop. But it gets to be kind of nushy
in awrld wth a lot nore demand-si de invol venent.

So next slide, | like this quote because |
think every regqulator can relate to it, the things that
go bunmp in night that cause them-- that keeps them
awake. This is from Maryl and, but | woul d guess that
nost regulators feel this way. You know, the nost
I mportant thing is to keep the lights on. And that’'s
kind of their main charge.

And then the next slide is this economst’s
perspective on resource adequacy, and this is also on the
first page of ny paper, is that extrenely conservative
resource adequacy practices perhaps nake nore sense to
the utility folks and the regul atory responsi bl e fol ks
who wi Il be asked hard questions if they have to have a
rotating outage, then it nmakes for the custoner who has
to pay for it.

So when trees fall or aline nelts in the grid

or whatever, you know, that’'s sort of an external cause.
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It’s not particularly blood on your hands. But when you
just didn’'t build that extra 500 MW and now you W sh you
had it one day, well, that’'s, you know, why didn’t you
build that extra 500 MW So | think there’s a little bit
of a different perspective about resource adequacy, and
It’s not necessarily consistent, in ny opinion, with the
I nterest of the custoners. So that’'s kind of why | throw
t hat out there.

Now getting nore specifically to your questions
on the next slide. Alternatives to the traditional Loss
of Load Expectation in one day in 10 years, LOLH, Loss of
Load Hours, and EUE, Expected Unserved Energy, these are
al so physical reliability measures in that they count
out ages, either hours or MW, so they’'re very simlar to
LOLE. And typically there’'s a very sinple relationship
between them So if one event -- if a typical event is
four hours long and 200 MW deep, then LOLE one day in 10
years would be LOLH four hours in 10 years and EUE 800
MM in 10 years. Those would all be basically the sane,
so you could pick any one of those and you’d be in the
sane pl ace.

Now, over tine, as |oad shapes change and as
the resource m x changes, then those ratios mght start

to shift alittle bit. But, you know, when | saw the
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FERC report and all this attention to LOLE and EUE and
LOLH, | thought, you know, why at the tine. | nean, EUE
IS a better neasure. |It’s closer to the econom cs
because it's how many MM got cut off, so it’s, you know,
It’s closer to what you really care about because events
can be very brief and they can be long, so EUE is
probably a better physical reliability neasure, but
typically there’'s a very sinple relationship.

Whereas, the | ast one, Econom cally Opti nmal
Reserve Margin, you know, that’'s sort of the economst’s
noti on of how you ought to set the reserve nmargin --
mar gi nal benefit, marginal cost. | nean, for an
econom st what’'s to not |ike about that?

But the problemw th the Econom c Opti nal
Reserve Margin is that to calculate that, you have to
really get it right as to what happens on tail events of
your load, tail events of your plant availability.
That’s just |ike physical reliability. But in addition
to getting all that tail event likelihood and frequency
correct, then you ve got what happens in other
situations, the scarcity pricing, the assistance from
other regions, if there’'s an outage, what's the val ue of
| ost load. There's all these price and availability

assunptions that have to go into it, and for the nost

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument Page: 20

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

part we don’'t have any reasonable historical basis to
cone up with these nunbers.

And as you see in Duke’s filing, they point to
sonething from 1982 as the basis, and this is also in the
Resource Adequacy study. 1982 is sort of, you know,
drives sone of the data using that. So that’'s the
problemw th the Economcally Opti mal Reserve Margin, is
It rests on a | ot of assunptions that, you know, are
real ly kind of troubling.

Next page. The approach used in SERVM vyou
know, the sort of bathtub curve, U shaped curve
over/under econom cs that’'s been used for a long tine,
this is from 1978, one of ny forner enployers, Decision
Focus, and the Over/Under Mddel they devel oped for EPRI.
So this conceptual approach has been around for a very
long time, but as | nentioned, it does require a | ot of
very difficult assunptions.

You know, if they're set in a reasonable
manner, an economcally optimal reserve margin is always
wel |l bel ow the one day in 10 years reserve nargin, as in
the FERC report, as in ERCOTI. | believe that, you know,
I f you do right and if you nmake reasonabl e assunpti ons,
the economcally optimal is nultiple percentage points

bel ow the very conservative one day in 10 years.
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COMW SSI ONER CLODFELTER:  Wel |, you know, | had
sort of planned to Il et you get all the way through the
presentation, but this is such an inportant point that
|'ve got to stop here and hear you talk nore about it now
so we get it clear and focused.

So in the previous slide, though, you were
sayi ng the di sadvantages and the problens are that we
don’'t really have good data or ability to nodel the val ue
of lost load. W don’t have consensuses on how to do
that, on what the values should be. The data points are
how, then, can we execute this? How do we execute if we
don’t have adequate nodeling or data capability to cone
up with the value of |ost |oad? How do we do it?

MR WLSON. Well, | nean, there is a | ot of
I nformati on on the value of |lost |oad. There are |lots of
papers. | think the FERC report says for residential
custoners the consensus is sonething probably a little
| ess than $5,000 per MM. So if you're inmgining that a
rotating outage is going to be done intelligently and
| nposed on residential custoners, residential
communi ties, because that’s a | ower cost of the outage
than if you hit comercial or industrial who haven’t
voluntarily reduced, then, you know, you pick a nunber in

that range, and 3 or 5,000, it’s probably not hugely
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1 sensitive to that. Now, if you put 30,000 in, it

2 probably makes a huge difference. But that’'s just one of
3 the assunptions.

4 But, you know, | think if it’s done in a fairly
5 bal anced way, you have to nake up an assunpti on about

6 scarcity pricing, assistance fromother regions, you have
7 to cone up with all this, but if it’s done in sort of a

8 reasonabl e, bal anced way, then you m ght get sonething

9 that, you know, you've got sort of a consensus about and
10 | believe it will be, as | suggested, well under one day
11 in 10 years.

12 But if you nake very conservative assunptions
13 for all those assunptions, a high value of |ost |oad,

14 hi gh scarcity pricing, demand response only at high

15 prices, limted assistance, if you nmake all those sort of
16  conservative approaches -- and it is common in planning,
17 It’s just sort of an instinct in planning exercises to

18 make conservative assunptions, conservative,

19 conservative, conservative -- but if you do that, then
20 you're not trading off nmargi nal benefit, marginal cost,
21 because you’ ve nade all these conservative assunptions.
22 The margi nal cost of a, you know, conbined cycle unit or
23 a peaker, that’s sonething we know real well within, you

24 know, probably 10 or 20 percent.
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But the marginal benefit is what depends on al
these very difficult assunptions and dependi ng on how you
make these assunptions, you can probably get order of
magni tude higher or lower. But if it’s done in a
bal anced way, then, you know, you m ght get sonething you
can agree on, but | do believe it will be well under, not
above, the one day in 10 years.

COW SSI ONER CLODFELTER: | shouldn’t have
i nterrupted you. |’msorry.

MR WLSON: No.

COW SSI ONER CLODFELTER: W'l cone back to
this topic in the questions, but | should have waited.
Sonetimes | can’t restrain nyself.

MR WLSON:. And let’s nove on. That sort of
Nunmber 3 reliability category, | threwin there
flexibility ranping with increasing solar penetration and
also wind. You need a lot of flexible resources on the
system because they can drop off suddenly. That’'s kind
of a new issue. You know, everybody knows California has
faced it. You re probably next in line or alnobst next in
line, and that's a big issue. And | guess really what |
want to say on that is that the analysis that goes into
under standi ng what the risk is there, what the

possibilities are there, and what types of resources you
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need to be able to be ready for that and provide
reliability is so different fromwhat goes into a
Resource Adequacy study, which is |ooking at peak day,
that | really encourage you to think of that as a
separate issue that requires separate, very focused
tools, and not really aspire to stretch the Resource
Adequacy study to deal with this. | nmean, Brendan Kirby
Is going to talk about this nore, but | really would
encourage you to think of this as a separate issue from
resource adequacy. Resource adequacy i s enough
megawatts. This is certain types of negawatts, and not
| arge anounts, but enough so that you can operate the
systemreliably, given, you know, increasing solar and
ot her penetrati on.

So next slide is just a few takeaways, and |’ ve
already said this. One day in 10 years, | criticized it
10 years ago, and now |I'mkind of sitting here saying,
well, you know, it’s got sone advant ages because it --
you know, physical reliability, |oad shapes. W kind of
know that. | nean, there’'s been sone issue about w nter
extrenme cold. Plant outage rates, the sane thing. W've
got a lot of information about that. W’re not so sure
about winter extrene cold. These are things we know a

| ot about, and so calculating one day in 10 years or LOLH
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or EUE physical reliabilities, fairly straightforward,
relatively. Economcally Optimal is, you know, the right
way to go, but -- the conceptually right way, but you've
got the question of, you know, all the many assunptions
you have to make. So that’s mainly what | had to say on
t hat .

A coupl e other mnor points. Conmunicating
resource adequacy needs, in sone areas not really here
yet, but m ght be comng, but in other areas they’'ve got
| i ke 26 percent winter reserve margins. |It’s like what?
kay. And the historical traditional reserve nmargin
calculation is an installed capacity nunber, divided by
the forecast or sort of 50/50 nedian peak | oad. And both
of those aren’t really the right -- the best nunbers to
use for this purpose in the sense that what really hel ps
provi de resource adequacy is not the installed capacity,
but the unforced capacity, you know, taking into account
out age frequencies and the capacity value for variable
resources. Sonetines it’s called UCAP, Unforced
Capacity.

So if you put that in the denom nator and then
in the nunmer--- in the nunerator, sorry, and in the
denom nator it’s not really the 50/50 | oad that you're

planning for. You're really planning for the extrene
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peak load. So if you had 90/ 10 peak |oad, you know, that
peak that you expect to incur once a decade, and sone
utilities in PIM and others do have that, you know,
that’'s really the nunber that tells you it's closer to
how nuch capacity you're going to need.

So if you take that unforced capacity, not
install the | ower nunber, and you divide it by your 90/10
forecast, then you' ve got a nunber that’s |ike just a
coupl e percent of unforced reserve margin over the 90/10.
And the advantage of that is it would be nuch nore
conpar abl e between regions, and it would al so be nuch
nore stable over tinme as the forecast and the resource
m x and | oad shapes change. So | just throw that out
there. You m ght consider asking for that as sort of an
additional. An additional traditional |IRMyou m ght ask
for that as an additional neasure, and hopefully it would
be nmuch nore stable over tine.

And then just the |ast comment on this topic,
just to point out that Duke, in its filing, really didn't
respond to a nunber of ny criticisns with the RA studies,
econom c | oad forecast error | raised issues, the
rel ati onship between extrene cold and | oad, and then the
use of the confidence interval and value at risk, and

then the lack of sensitivity analysis and such. |’ m not
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going to go into details, but just to point that out for
conpl et eness, | guess.

Next topic, much shorter, |oad forecasting and
peak |oad mtigation. And really this is still about the
Resource Adequacy study because what | recommend here is
that the | oad forecasting process and the anal ysis that
goes into it can provide a | ot of useful information to
gui de the Resource Adequacy study. | nean, they already
provi de the forecasts, of course, the winter -- summer
and wi nter peak | oad forecasts, but also the RA study
wants a |l oad forecast uncertainty error, but the |oad
forecasting effort could cone up with a high economc
grow h scenario. It could tell you kind of how far off
they would be if you were surprised by strong econom c
growh or low efficiency or sonething like that, and that
coul d hel p gui de what sort of assunptions ought to go
Into the RA study.

It would be great if the |oad forecasters could
anal yze that 90/ 10 sumrer and w nter peak. That peak,
It’s not expected every other year, but once per decade.
It would be great if they had that because that woul d be
a very inmportant input to the RA study. Wthout that,
you know, the process of doing the RA study is naking up

values for things like this that aren’t necessarily
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consistent with or guided by the | oad forecasting effort.
So that’s why | recommend that the | oad forecasting
experts get on this to nmaintain consistency.

And then the only other point on topic two |
wanted to make is which end uses contribute to w nter
| oad spikes, and this is one of your questions, of
course. And | first point out that Duke' s response was
five or six pages, but it was mainly citing national and,
you know, sout heast regional data fromEl A and EPRI.
Apparently, there’'s not -- there is still not really very
much know edge about specifically which types of end uses
and custoners are creating those winter spikes on the
Duke system

The discussion, if youread it, it pretty
clearly places the blame on residential custoners. In
fact, there’s no nention of conmmercial and industrial.
And, in fact, it’'s pretty clearly to blane on rural and
| ower -i ncone residential custoners. And you can see
where that goes. That probably, you know, suggests that
It mght be pretty difficult to be effectively mtigating
or shaving those | oads.

But | would just call sonme attention to
commerci al custonmers, such as schools, stores, and

of fices, which when there is really extrene cold, you
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know, one day in 10 years extrene cold in the forecast,
whi ch, of course, in the RA study is extrenely inportant,
but when there’s that sort of cold in the forecast,
probably a |l ot of schools and busi nesses and stores are
-- woul d be thinking about shutting down or opening |ate
anyway, and so maybe the Conpany can get an agreenent
that, you know, when the forecast is bel ow whatever for
day after tonorrow, you know, you' |l decide to open at
10: 00 and you’ll, you know, either prewarm or reduce your
energy use until after 9:00 because as you know, that

w nter spike, that it's very rare and very extrene and
very narromy on the 7:00 and 8:00 a.m So | just call
attention to that possibility as sonething that’'s sort of
mssing fromtheir filing.

Topic three, the Work Plan in process. The
proposed Work Plan in their filing |I consider to be
flawed. There's no nention of stakeholder input; only
Public Staff. It only calls for updating assunptions.

It doesn’'t really seemto allow for any reconsideration
of any structural or, you know, elenents of the approach.
It only calls for sensitivity analysis after the
val i dation and sinulation and results. In other words,
it's just a reporting part of the thing, whereas, you

know, | consider sensitivity analysis to be a really
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critical part of the process all al ong.

And it also apparently tries to hardwire sone
controversial assunptions like the three year forward
| oad uncertainty and weat her data back to 1980. So it
suggests that the only sensitivity analysis wll be
Conpany requested, so, you know, there’s sone things I
not e.

And on ny next page, you know, | would strongly
recommend two main elenents of it, which is stakehol der
revi ew and i nput throughout the process. Wen you get
I nput early on and you get the -- you hear the
criticisnms, you can respond to them you can provide
analysis, that wll nean that after the report goes
forward with those assunptions, you know, we al ready had
our chance. |It’s already kind of -- you know, it could
be a lot quieter after the fact. So I think it can be
real inportant to get that up front and, you know, |
think it just inproves the quality of the report to hear
those criticisns.

| can’'t tell you how nmany tines |I’ve heard |ike
PIJM or 1SO New Engl and |isten to stakehol ders and say
we' || take that back. And then next nonth on the sane
topi c they’ ve done sone analysis and either they agree or

t hey di sagree, but they’ve got a sound basis for
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whi chever path they' re going to go fromthere. And then
that issue kind of is off. You know, that one is taken
care of. So stakehol der review and i nput.

And the other one is sensitivity analysis is so
critical. | really recommend that you require providing
sensitivity analysis as requested pretty nmuch throughout
the process. |It’s real inportant early on to identify
whi ch assunptions matter and which don’t matter. So just
to give, you know, one of ny favorite exanples, we
normally think that historical weather data, you know, is
sonet hing very straightforward, and if you' ve got 20
years of historical weather data, you ve, you know,
really got a lot of information about what weat her m ght
happen. And if you used 30 or 40 or 50 or 80, you would
expect that it wouldn’'t nmake any difference, you know.

At sone point you' ve got plenty of weather data.

Well, | suspect that in this situation where
they use 20 or use 50 nmkes a difference, you know,
results in a different IRM M filings kind of suggest
that. Duke says, well, what’'s the right nunber, Jin®
And | didn’t really have an answer for them but the
first step is sensitivity analysis. It doesn’t nmake any
difference. |If you get the sane reserve nargin, whether

you use 20, 30, or 50, then we don’'t need to tal k about
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this anynore. W’re done. W can nobve on.

But if it makes a difference, you know, if
going from40 to 50, bringing in the 1980s, for instance,
makes a big difference, then you' ve got to ask yourself
1980s, you know, we saw sone extrenme cold that we haven’t
seen since. | nean, | nmay be tal king about a different
part of the Southeast, but, you know, do we really assign
equal probability to that to what we’ve seen in the | ast
10 years? You know, it just -- it neans there’'s an issue
that you need to look at. So that’s why sensitivity
analysis is so critically inportant early in the process.
And lots and lots of the assunptions that could
potentially become controversial if you do sensitivity
anal ysis and show that they don’t nmatter, then people can
stop tal king about them and you can nove on.

And just as one exanple of a really good
process, you know, PJM updates their reserve requirenent
study every year. There’'s a whole process they follow
every year. There's a resource adequacy anal ysis
subcomm ttee that neets several tinmes during the year.

We can ask for any sensitivity analysis we want and
they' Il always do it. Their report includes, | think, if
| remenber, it's 60-sonething sensitivity anal yses, sone

of which I requested back in 2010 and lost interest in in
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2012, but | never quite suggested that they take them
out. Maybe sonebody |ikes them But, you know, there’'s
a very thorough process to review wth stakehol ders all

t he assunptions, any changes to net hodol ogy that people
m ght want to raise that PIMis considering and just this
whol e process.

And then when they publish that report in
Cctober, it'’s usually a really quiet process for it to go
t hrough t he whol e approval process because we’ve al ready
done it, you know. | nean, maybe | didn't like that or
maybe | didn’'t |like that, but the stakehol ders di scussed
it, PJM provided analysis, we went on and, you know,
okay, |I'mpast that now So | really recommend that you
consi der, you know, a stakehol der involved process |ike
t hat .

So next slide, and |’ m al nost done, nodel
validation. | use the word validation in sonme of ny
filings, and when they couldn’t provide sensitivity
anal ysis and they couldn’t provide nodel reports and they
couldn’t provide this and this, | questioned whet her they
had validated their nodel because these were things that,
In ny opinion, you can’t validate a nodel w thout
provi ding these bits of informtion.

And Duke’s report, Duke' s response brings to ny
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attention, okay, validation, that can nean two different
things. Software validation, the conputer nodel
validation, it reads in all the inputs, it does the
calculations it’s supposed to do, it creates the
summaries and reports, and it does all that correctly.
Ckay. | accept. | accept that. Wen | tal k about nodel
validation, | nean, you' re putting in all these
assunptions and you're trying to represent a real world
phenonenon that we’re concerned about if we don't have
enough capacity built.

W’ ve got a |lot of assunptions about |oad and
resource outages and nei ghbors and scarcity and
custoners, and all that’'s comng together. That’s our
nodel. And validating that takes a | ot of | ooking at

just exactly what’s happening on these tail events, what

all is comng together, how often, how sensitive it is to
t hese various assunptions which matter. |t takes a real
critical eye. | get the inpression that hasn't been

done, so | kind of wanted to nmake that distinction.
And | also want to point out that, you know,
there are sone places in the report where it seens to
suggest that there’'s so many scenarios, it has to be
accurate. Gkay. So if I had like a weird, you know,

five-sided die with different shaped sides and | wanted
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to know how frequent is a 1, | could throwit 10 or 20
times and nmaybe it shows up, you know, 10 percent of the
time. That wouldn’t be very confident. | could throwit
a thousand tines, and then maybe | have, you know, 10 --
100 out of 1,000. If I throwit 1,000,000, |I have a
pretty good idea of how often that 1 shows up. But
that’s not true of probabilistic nodels. Lots and lots
of scenarios just nmeans you’ ve got, you know, probability
distributions with lots of points on them It doesn't --
so don’t -- just because there’s mllions of scenarios in
there, let’s not make -- think of that as like scientific
observati on.

And then just the last thing, the O ean Energy
Plan calls for an iterative and transparent process that

I nvol ves st akehol der input throughout, and I'd just |eave

you with that thought. | think that would be a very good
thing to do.

And that’s ny presentation. | hope | didn't go
too | ong.

COMM SSI ONER CLODFELTER:  Thank you for that.
And as | said at the beginning, we will receive your
slide deck as additional comrent material in the docket,
so we'll file themaccordingly. W’re going to open to

Conmm ssi on questions, and | want to start with just a
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couple, and then so that | don't domnate it, |’ m going
to |l et other people talk then.

But | want to go back to the issue of the
econom c optimal reserve margin. In the 2016 Resource
Adequacy studies that Astrapé did for Duke, they have
this, I don't know what you'd call it, crosscheck where
they check the LOLE results against what they call the
total systemenergy costs. And as | understand it, that
does try to in sone way put an econom ¢ sort of valuation
of sonme sort on the results, on the calculation. And
they say in the 2016 study that it pretty well cones to
the sane result, that if you use their calculation and
conputati on of total system energy cost, the | ow point of
the bathtub curve is exactly where they calculate it on
the physical reliability netric. You want to coment on
t hat ?

MR WLSON. Well --

COMW SSI ONER CLODFELTER: How useful is that?
What credibility should I give it? Wat weight should I
give it?

MR, WLSON: Yeah.

COW SSI ONER CLODFELTER:  How useful is it?

MR, WLSON. Well, what it is, is their

econom cal ly optimal reserve margin approach in that
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study cones up with a reserve nargin that’s, you know,
very close to the one day --

COW SSI ONER CLODFELTER:  Ri ght.

MR WLSON. -- in 10 years. And in ny filing,
| kind of criticize sone of the assunptions |like the
econom c | oad forecast uncertainty and others. But, you
know, they've got a very high VOLL nunber in there.
They’ ve got assunptions about demand response and
assi stance and scarcity pricing that all contribute to
assigning very, very high costs to situations not just --
and | note that the VOLL nunber isn’'t even very
sensitive, because what they have is when capacity is
rather tight, you' re not having involuntary | oad drop.
You' re just having tight capacity. They’' ve got extrenely
hi gh cost things going on at that tine based on all the
assunptions that they have nade. So, you know, | think
they’ ve got thunbs on the scale there, and that’s why
they get that up to the one in 10 | evel.

You know, as | suggest, | think that if you put
nore reasonabl e nunbers on a | ot of those assunptions,
you get an econom cally optinal reserve margin that would
probably be, you know, two, three, or four nore points
bel ow the one day in 10 years.

COW SS|I ONER CLCODFELTER: Let nme shift to
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another topic and then I'Il let others talk to you. You
opened a topic that | didn't know whether we’'d get into

this norning, but you have gotten us into it, so | want

to explore it just briefly.

From a custoner standpoint, an outage is an
outage, and I'’mnot really particularly sensitive to the
cause of that. | experience it differently based on the
cause. As you explain, an outage that’'s caused by
distribution disruptionis going to-- I'"mgoing to
experience that differently than a resource adequacy
outage, but it’s still an outage. And |I'’mgoing to have
to grapple with an outage and deal with an outage. And
|’ mgoing to want to deal with the npbst inportant outages
tonme first. They' re ny top priority.

So I'’m 1l ooking at a situation where | can
invest limted dollars. Ratepayers have a |limted
capacity to pay. W have to nmanage that all the tine.
There’s only so much we can say to themyou' ve got to
pay; this is your rate; this is the -- this is the rate
we’'re going to ask you to pay. There's only so nuch we
can ask themto pay. And we can deploy that revenue
that’ s generated by those rates, then, to address the
reliability issues in different ways.

One of themis to put those dollars toward
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resour ce adequacy. Another one of themis to invest
those dollars in inproving SAIDI and SAIFlI results and
reduci ng distribution systemdisruptions. That's a
reliability issue. The custoner says reliability to ne
Is what matters. Reliability is what matters to ne. |
don’t want ny power to go off. Miltiple causes of that.

So has anybody figured out how to nake an
effective decision nodel for saying what resources should
optimal ly be put toward the resource adequacy question as
opposed to inproving SAIDI and SAIFI? That's really the
choice that we're confronted with right now and | expect
will be continued in the future. 1’ve got $100 nillion
of ratepayer dollars that | can ask themto pay. Should
| put that $100 million on inproving SAID and SAIFl or
I ncreasing -- inproving reserve margi ns? Has anybody
figured out a decision-maki ng nodel for addressing that
gquesti on?

MR WLSON:. That’'s a really good way to
structure it. | like that. | don't knowif |’ve seen a
nodel that actually tries to nake that tradeoff. | nean,
in principle, to an econom st, you should do the nmargi na
benefit to margi nal cost on both of those decisions --

COW SSI ONER CLODFELTER:  Ri ght.

MR WLSON. -- and that will get you to the
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ri ght point where you' re spending your nargi nal dollar
correctly on either one.

| do want to dispute a little bit in outages
and out age --

COW SSI ONER CLODFELTER: Wl | --

MR WLSON. -- because, you know, the
di stribution system outage, you don’t know whether you' re
going to be back in a nonent --

COW SSI ONER CLODFELTER:  Ri ght.

MR WLSON: -- or in 10 mnutes or in an hour
or two weeks sonetines.

COW SSI ONER CLODFELTER: As | experience it,
It Is nore disruptive, yes.

MR. WLSON:  Yeah.

COW SSI ONER CLODFELTER: As a custonmer --

MR, WLSON. Right.

COW SSI ONER CLODFELTER:  -- it is nore
di sruptive, yes.

MR WLSON. \Whereas the rotating outage on the
extrenely cold or hot day, you may actually have been
war ned the day before that this m ght happen, and you nmay
be able to go online and say, oh, geez, |I'm you know,
7:00 to 7:30. You know, it can be a |ot |ess disruptive.

But that is the way to think of it, and I think
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you' Il find that, you know, for a lot of custoners that
mar gi nal dollar is nuch better spent on the distribution
system than on, you know, driving the incredibly unlikely
of one day in 10 years even | ower.

COMWM SSI ONER CLODFELTER: Wl l, | hear you.
You know what |’ m searching for. |[If you cone across
anything really good in the literature or you develop it
yourself or you know sonebody el se has devel oped it and
wants to wn a prize for it, you know, we’'re open for
business. W’'d |like to receive it. But, again, it's a
difficult task, and what you' re telling us this norning
Is that we’'re being -- your position is we're being
overly conservative, the Conpanies are being overly
conservati ve about how they value, in effect, resource
adequacy.

And so what |I'msitting here saying is uh-oh,
how do | explain to a custoner that |I’mputting those
dol lars into resource adequacy when what the custoner
really wants ne to do is to deal with vegetation
managenent and other distribution systemrel ated
di srupti ons and keep the power on --

MR, WLSON: Yeah.

COMWM SSI ONER CLODFELTER:  -- at the

distribution | evel. How do translate that? That's what
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" m | ooking for.

|’ mgoing to stop with that and see what ot her
topics others want to explore wth you. So other
Comm ssioners? |’ve got other questions for you, but
let’s see if other Conmm ssioners do. Nobody? Al right.
Vowl

Al right. The point on slide 13 that you ve
got about the flexibility in ranping reserves, |’ m going
to ask you to comment on this issue that we’'re sort of
addressing here, and then I’mgoing to ask it of you
because it saves ne tinme asking it of the Conpany |ater
because I'’mgoing to want the Conpany to tal k about it,

t 0o.

So we’ve just gone through a proceeding here in
whi ch we have dealt with the issue of how we have sol ar
penetration in North Carolina utilities’ territories is
causing a change in reserve requirenents, operating
reserve requirenents, and we’'ve established certain ways
that we’'re going to deal with that through our avoi ded
cost pricing for projects that are interconnecting to the
grid. In the course of that exercise we’ ve sort of
nodel ed, or the Conpani es have nodel ed what additi onal
operating reserves they do expect to have to put online

and to maintain in order to acconmpdate various | evels of
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sol ar penetration in their systens.

So | then read the Resource Adequacy study, the
2016 Resource Adequacy study, and what | understand is --
and, again, |I’masking of you, but |'"'mgoing to try to
get M. Wntermantel and M. Snider to tell nme if |’ m not
getting it right, and then to coment on it -- is what |
understand is that when the Conpany is |ooking at
resource adequacy, an enbedded conponent of that starts
off with m ninmum operating reserves. That's taken as a
fixed input, and then you build off of that to try to see
what el se you need for resource adequacy. Well,
operationally, though, aml right operationally when
you’'re facing an extrene event, when we cone to a point
of an extrene event, weather or sonme sort of unplanned
outage or a conbination of all those things, the first
thing that’s going to happen, there’s not going to be a
| oad shed. The first thing that’'s going to happen is
you're going to be starting to shave the operating
reserves. Am| correct about that?

MR WLSON: Yes.

COMM SSI ONER CLODFELTER:  And so as you begin
to run down the operating reserves, you know, you're
under your target reserve nmargin, but you haven't yet had

to shed | oad because you’'re using up your operating
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reserves. And so |I’mthinking about the fact that we're
now experiencing |l evels of solar penetration that are
causing us to increase operating reserves. Wll, why
does that matter? Wy does that matter to ne? Because
the peaks -- it matters because the peaks that our
utilities are experiencing are wi nter peaks, the early
norni ng wi nter peaks, and during those early norning
w nter peaks |'’mnot managing flexibility and ranpi ng
probl ens from sol ar penetration. Solar is not on the
grid. The sun is not even out yet. So |’'ve got nore
reserve margins nowin ny systemthat | can nanage to
avoid |l oad shed. And so it seens to ne like that’s
becone an advantage for me now. | can sort of treat that
as alnost like free reserves for capacity planning
pur poses -- for capacity planning purposes. | |ook at
that as sort of |like found noney. AmI| |ooking at it the
wrong way?

MR, WLSON. Well, | nean, the reserve -- the
pl anni ng reserve margin is driven by the sunmer and
w nter peak | oads.

COW SSI ONER CLODFELTER:  Sur e.

MR WLSON. It doesn't really have to do with
how nuch operating reserve you have to have nobilized

during a tinme of year. Wat is it, you know, April or
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May or, you know, afternoons when the solar m ght drop
of f suddenly? That's operating reserve. That’s
different fromthe planning reserves. That’'s just sone
of those capacity that you have on the systemhas to
actually be ready to respond at that tine, but -- so
those are really kind of very separable.

But | agree with you, and | actually argued
this, that on that extrene wi nter peak you probably don’t
need for that very brief period very nuch operating
reserve because you know that load is going to drop very
qui ckly, and | kind of suggested that at |east as |
understood from certain docunentation, that they were
assum ng that they would hold a | ot of operating reserve
right through that very sharp winter peak, and that |ed
to load loss and raised a wnter reserve margin. That
was ny inpression, what they did. So that’s another
assunption that nerits sone attention this tine around.

COMWM SSI ONER CLODFELTER:  So it does connect?
It connects in the way you just articul ated.

MR, WLSON:. That's howit -- that’s how it
connect s.

COMW SSI ONER CLODFELTER:  Ckay. All right.

MR WLSON: It seens reasonable that you would

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument Page: 46

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

be willing to go alittle -- | nean, there’s a m ni num
operating reserve so that you are ready to not crash the
transmssion grid --

COW SSI ONER CLODFELTER:  Ri ght.

MR WLSON. -- if you |lose, you know --

COW SSI ONER CLODFELTER:  Ri ght.

MR, WLSON:. -- your n mnus 1, whatever, n
m nus 2, whatever. You know, there’'s that. And you're
going to nmaintain that m ni num operating reserve under
all circunstances in order to be transm ssion reliable.
But that’s probably |l ess than the anount, the full anount
that you normally want. | agree.

COMWM SSI ONER CLODFELTER:  Okay. In your --
when you began, you indicated that a great deal of your
experience was with market systens that are participating
i n markets, organized narkets.

MR WLSON: Yes.

COMW SSI ONER CLODFELTER: W are not, of
cour se.

MR WLSON: No.

COW SSI ONER CLODFELTER:  And so we have to
manage this issue through resource adequacy. W don’t
really have the opportunity to go out and have supply and

demand managed through the market. W manage it through
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t he resource adequacy determ nation in the Conpany’s
pl anning. So how do we need to |ook at the -- any of the
| ssues you’ ve described differently, given the fact that
we’'re not in an organi zed market? | nean, do we have
really the ability to usefully generate an econonically
optimal reserve margin type of product in North Carolina?
Can we really usefully engage in that exercise, given
that we don’'t really have sone of the pricing tools
available to us that they have in organi zed markets?

MR WLSON:. Yeah. That’'s a good question
And | do have to rem nd nyself frequently, oh, yeah, this
Is one of those areas, not one of these areas. And on
that extrene, especially on a sunmer extrene peak day,
there is a lot of market stuff going on, you know,
bet ween you and nei ghboring regions, and nerchant
generation that’s avail able and denand response and price
response of demand. There's still hopefully a |ot of
mar ket stuff going on at those tines that can help you
out alot if the prevailing prices on the eastern
I nterconnect are going up, at least locally or a broader
ar ea.

But that is an issue, that you re not fully
maki ng use of how prices can help you in peak periods.

And that, of course, can be augnented with progranms |ike
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Critical Peak Pricing and that sort of thing that can be
very helpful, but it is a different situation.

In terns of the economcally optiml reserve
margi n, and that’s another thing that | probably -- |
mean, | sort of dismssed that in the RA studies, so |
didn’t drill down on themreal hard, but, you know, you
are hedged to a very great extent under these
circunstances, so you need to think a little nore about
exactly what are those costs and are they really costs or
are they transfer paynents because transfer paynents | ook
| i ke a cost to whoever is paying them but sonebody on
the other side is receiving that, making a profit, and
that can get themto respond.

And | did nake that point just to sort of
criticize the notion that you ought to not only do
econom c optinmal, but you ought to, you know, do a
confidence interval because, you know, if you’'re under
those extrene situations, paying a | ot of noney to sone
nmer chant plants, you know, your ratepayers are paying
this noney and those nerchant plants are doi ng great.
Yes. Right now that’s noney spent. That's cost. Those
nmerchant plants, they nade a profit, they re encouraged,
they' re incented. Sonebody else is going to build

anot her merchant plant. | nean, that has indirect
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positive inpacts on the market and on custoners. So, you
know, you kind of need to take that into account.

If you really did a society optinal view, then
t hose transfer paynents are not cost. Those are -- you
know, you recognize that they're -- they went to
sonebody. They’'re not really cost.

So it’s tricky in a vertically integrated area
to do the economcally optimal, and it does raise sone
addi ti onal issues.

COMWM SSI ONER CLODFELTER:  Are there sone states
we should | ook to that have had sonme success with | ooking
at the economcally optim zed nodel that are vertically
| nt egrat ed outside an organi zed market ?

MR WLSON. |I'mnot aware of a place |’'d point
to and say, yeah, do it |like them | can't --

COW SSI ONER CLODFELTER:  Anybody that’s

attenpted it that we ought to | ook at --

MR WLSON:. Well, | think --

COW SSI ONER CLODFELTER:  -- and |earn | essons
fronf?

MR. WLSON: Yeah. | nean, | think other

states in the Southeast are doing simlar sorts of
t hi ngs.

COMWM SSI ONER CLODFELTER: Ckay. Anything el se
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fromthe Conm ssion?

CHAIR M TCHELL: Just a quick question for you.
You nmade the point about winter |oad spikes and the state
of know edge at this point in tinme about which custoners
and end users are causing or contributing to those
spikes. Can you talk a little bit about that? Wat is
known at this point, and if it’s very little, why is
t hat ?

MR, WLSON: Yeah. You know, | can't talk
because we don’'t know. | was a little disappointed by
t he Duke Conpani es' response this tinme around. You know,
It just seens |ike there should be nore research goi ng on
to find out, you know, what -- it doesn’t even say what
I's the custoner m x under that peak |oad. You know, |
accept, as | suggest, that it’s probably heavily
residential, but there’s probably comercial and
I ndustrial in there. They ve got a |ot of |oad data, you
know, fromthose tines, and so | really think it’s
I nportant to do sone nore research about that.

You know, they' re relying on this sort of
national and regional data, so | think | can't speak to
that, but | think it’s sonething that really warrants a
| ot of research because a very, very rare, very extrene

wi nter |oad spike, to ne, that cries out for sonething to
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mtigate, not sonmething to build an additional power
plant to serve. You know, it just seens like it should
be sonething you should be able to mtigate and,
therefore, not have to plan generating capacity to serve
it.

COW SSI ONER CLODFELTER:  Thank you very much.

COMM SSI ONER DUFFLEY: 1've got a few.

COW SSI ONER CLODFELTER: 1’ m sorry.

Commi ssi oner Duffley.

COW SSI ONER DUFFLEY: So |I'mon slide 16, and
you nention Duke has not responded to ny criticisns of
Resource Adequacy study, and the first one is the
econom c | oad forecast error. | know that within PIM
that they had -- they were -- had forecasting errors that
t hey have resolved. How did they resolve those? Can you
rem nd the Conm ssion, how did they resolve their |oad
forecasting problens?

MR, WLSON:. Ckay. Two issues. One is PIMs
| oad forecast over a decade have been -- you know,

t hey’ ve been over-forecasting |ike al nost everybody has,
and they’ ve changed their nmethodology nultiple tines, and
I n sone of those iterations |I’'ve said, you know, wow, |
think you' re close now, and then they’ ve gone and done

additional work. | wouldn’t say that they have, you
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know, resolved their |oad forecasting errors. Their
current -- they nade a big change to their nethodol ogy
and they get kind of simlar results. To ne, it still
| ooks Iike they’'re over-forecasting significantly, so --
| mean, the nost inportant thing nowadays, in
my opinion, is to use a historical period that is post-
recession, and | think the Duke conpanies are doing this
and ot her conpanies are doing this. And if you do your
| oad forecasting based on it’s now 10 years of post-
recession history, that history, alnost everywhere the
peak | oads have been noving in a kind of a straight |ine,
and the economic growth has been pretty steady, and the
denographic, all those things are kind of, you know,
noving in directions and aren’t expected to change a | ot,
It makes for a forecast that’'s, you know, |ook at that
and it’s kind of nore of the sane and it’s sort of
reasonable. So that’'s on |oad forecasting and errors.
And then there’s the issue that in the RA study
t hey use an assunption for |oad forecast uncertainty.
They add, you know, a scenario where |oads just |ike grow
way faster than according to the forecast. Now, that’'s
what | have criticized. And in the study they took GDP
forecasting errors and used U S. GDP forecasting errors

and translated that into an assunption about Duke conpany
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el ectric peak | oad forecasting errors. That's kind of
what | criticized because | thought it was excessive.
And, you know, that’s where | think the | oad forecasters,
by perhaps running a high economc growth nodel based on
all of the assunptions that go into that and running it

t hrough their econom c nodel and seei ng what does that do
to our future peak loads, | think that would be a better
way to conme up with a reasonabl e assunption for how peak
| oads m ght grow a |lot faster than anticipated. So
that’s the two parts of your question.

COMW SSI ONER CLODFELTER:  Anyt hi ng el se?

(No response.)

COW SSI ONER CLODFELTER: Thank you, M.
W son.

MR WLSON:. Thank you.

COMWM SSI ONER CLODFELTER:  Ms. Thonpson,
anyt hi ng el se?

M5. THOWMPSON: No. Thank you, Conm ssi oner
Clodfelter. M. Wlson will remain in the hearing room
and is available for any foll ow up questions.

COMWM SSI ONER CLODFELTER: Great. Thank you.
M. Ledford, we’'re with you.

MR. LEDFORD: Thank you, Comm ssi oner

Clodfelter. | would like to introduce Brendan Kirby who
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wi |l be presenting on behalf of NCSEA. W wll be
nmomentarily distributing M. Kirby s presentation, as
well as his bio and other relevant materials. M. Kirby,
when you' re situated, would you m nd introducing yourself
to the Conm ssion?

MR. KIRBY: Good norning, Conm ssioners. Thank
you for the opportunity to be here. |’'m Brendan Kirby.
l"mretired fromthe Qakridge National Lab and |I'’m now a
private consultant. Please forgive ne. |’'mgetting over
a cough, so I’'ve got a lozenge and a little bit of water.

There is a full bio -- not a full bio --
there's a short bio in the handout. | guess we' |l get
the slides in a second. And so what I’mgoing to talk to
you about is you put out an Order Decenber 23rd asking
about our reactions to "Resource Adequacy Requirenents:
Reliability and Econom c I nplications" study that was
done by the Brattle G oup and Astrapé for FERC, and you
had three questions with that, so |I’mresponding to that.

The three questions were the changes in the
treatnment of the reserve margin in the IRP, also in the
metrics involved in | ooking at reserve margins, and then
ri sks and cost to mtigate.

Slide three. | like the report. | think it’s

an excellent report. Wat | really like, it’'s got very
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good narrative, explanations of issues. It talks about
both sides of an issue. And then it has a nice exanple
system so it shows nuneric trends. And it al so shows
the tools, the data required, how to do the analysis, and
-- but | really like the report.

And by the way, please interrupt with gquestions
anytinme. That probably is nore productive.

So slide four. So the second question first
because it’'s the easiest. |s Expected Unserved Energy,
It’s a much better netric than LOLE. Reason is, as Jim
was sayi ng, LOLE just counts events. EUE gives you sone
sense for how big were the events, so what’'s the total
custoner inpact? It’s a better nmetric. It's not an
absolute. It’s good actually to see nultiple netrics,
but EUE is a better netric. The netric should reflect
the inpact of the length of the outage, the nunber in the
outage, and the durations of -- and the depths of the
out ages.

The LOLH, the nunmber of hours, that’s a little
bit of inprovenent. EUE is also normalized, so it’s done
as a percentage. So if you cone out and say | want an
LOLE of .11 one in 10 years and you apply that sane
netric to PIM which is 150,000 MW and you apply that

same netric to the Turlock Irrigation District, which is
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500 M\ they both achieve the sane netric; it’s a very
different inpact on their custoners. So you want a
metric that’s also normalized. And the fortunate thing
now i s that the conputing capability or analysis tools
were no longer |limted. You know, we can do the EUE
calculation. W can do all the cal cul ations.

And slide five. So as Jimsaid, these netrics
are not directly conpatible or conparable. 1t’s not |ike
changi ng between m | es per hour and kil oneters per hour
where it’s a different nunber, sane exact thing you re
nmeasuring, so -- and that’'s sonething -- just nmeans you
got to be careful. It doesn’t nean you shouldn’'t do it.
Just you need to be careful.

So the trends, though, on all three netrics,
they do tend to be the sane. And for any specific case
you can cone up with -- you can cone up with a specific
LOLE nunmber, LOLH nunmber, and EUE nunber that are the
sane, but it’s only the sanme for that case. So you
have to be careful --

COMM SSI ONER CLODFELTER:  What' s a case? Wat
constitutes a case?

MR KIRBY: Wll, so for --

COMWM SSI ONER CLODFELTER:  I's that a resource

portfolio mx or is it sonmething el se?
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MR, KIRBY: Well, a resource portfolio mx, a
speci fic weat her year.

COW SSI ONER CLODFELTER:  Ri ght.

MR KIRBY: So in slide six we finally get to a
picture, so all three netrics have the sane kind of
I npact. You know, the higher the reserve margin, the
I ncreased reserves, you' re going to increase reliability.
You' re also going to increase cost. So all three of the
netrics do that, give you that sane inpact.

It gets nore interesting, though, on slide
seven. So when you look at LOLE, one of its problens is,
you know, one in 10. Well, what is that? |Is that one
event in 10 years or one day in 10 years? And even if
you say it’s one event in 10 years, you have the problem
that there is not industry consistency on what exactly
does that nean. So what this curve is showing, in the
very lightest curve, the highest curve, |ight blue,
that’s counting -- so that’'s showi ng reserve margin
that’'s required to hit a specific LOLE. And it takes a
|l ot nore -- it takes a lot higher reserve margin to hit a
.1 LOLE if you're defining the event as you’ve just run
out of operating reserves.

Alternatively, you can -- as others say no,

11 allow you to deplete the operating reserves. Wat |
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care about is have | had to go into a vol tage reduction?
Have | taken an operating practice of |1’'ve had to reduce
voltage in order to maintain reliability?

And then the lowest line is the one that says,
no, l’'mgoing to allowit to, you know, the one in 10,
fully deplete ny reserves, fully utilize all of ny
operating practices, and |’'mactually to the point where

|’ve got to shed firmload. And, you know, so that gives

you -- that says that the reserves you require depends on
exactly how you define the LOLE event. | would argue
that the reserve requirenents, they should be -- they

shoul d be based on mandatory NERC reliability standards,
so you shoul d base what you require on this one in 10 or
what ever your netric is on what are the things that NERC
says you have to do? What are the standards required?

Al so, as Jimvery nuch pointed out, in actual
operations, this loss of load due to a | ack of capacity
Is extraordinarily rare. |In actual operations there s an
awful lot of things you can do that prevent that actua
event happening. The report itself notes that resource
adequacy related reliability events account for a very
smal |l fraction of custoner outages. So that goes back to
your question, Conmi ssioner Clodfelter, that if you ve

got -- it’s a marginal cost type issue. Were do | spend
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nmy next dollar? What is going to give ne the nost
| npact ?

So the -- slide eight. The fact that the
reliability events are very rare has got very inportant
consequences. Do thousands of cases of sinulated. These
reliability nmetrics, they're driven by a small nunber of
the cases. So in the exanple system 45 percent of al
years have no outages at all. One year has got 68 | oad
shed hours. Then you | ook at the -- when they were --
when you shoot for a 2.4 | oss of |oad hours per year,
which cones into -- it |looks at an LOLE based on one day
in 10 years, all right, 10 percent of the years exceeded
the 2.4, but when they did 9,600 cases, the probability
wei ghted average is still 1.4. So that’'s telling you
that the reliability analysis is driven by a snmall nunber
of years, a small nunber of hours, a snmall nunber of
condi ti ons.

|"mgoing to get -- take a side step a little
bit, but we're going to get back into the fact that it’'s
really a question of risk aversion rather than risk
mtigation, or it’s a variability volatility aversion as
opposed to say necessarily conpletely risk mtigation.
It’s nore than -- it becones nore than an econom c

guestion, and that’'s a place where things get different
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and interesting.

So the report does a really nice job of
di scussing how to set reserve margins to mnimze cost,
and then does a really nice job of tal king about how you
can bal ance those costs agai nst what your risk aversion
Is. So this curve, this graph is doing -- it's really
nice. It’'s -- again, it’s showing the reserve nargin
across the horizontal axis and the reliability rel ated
cost on the vertical axis. And so the obvious thing you
want to do is mnimze your total cost. Ckay. So that’'s
straightforward. You |look for the bottom of the curve.
That’ s great.

The thing that to ne is very interesting here
I's what you see is the shift in where the costs cone
from So on the left, very lowreserve margins. The
pl ace you start incurring cost is in |oad shed events,
vol tage reduction events, operating reserve shortage,
energency demand response. You're seeing a | ot of cost
coming at the top of the set of bars that are inpacts on
t hi ngs happeni ng to custoners.

You nove over to the right and they conpletely
di sappear. You're not seeing any | oad shedding, no
vol tage reduction, no operating reserve shortfalls. Wat

you're seeing is the cost cone in because you' re spendi ng
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nore on capital cost for generation and operating cost on
generators. So you're doing that tradeoff of saying,
well, I"mgoing to spend nore on nore iron in the ground
and nore fuel, and then | won't have -- |I’'Il reduce the
things |ike voltage reductions, even the exercising of ny
demand response. And demand response, renenber, is folks
who volunteered to respond. So it’s a resource to use,
but there is a cost associated with it. Ckay.

And as Jimsaid, very inportant, the
quantifying -- the cost for these custoners’ cost, those
are tough. W don’'t have -- just repeating, we know what
the cost of a conbustion turbine is. W know what the
cost to operate it is, what the cost to buy it is. W
don't really know what the cost is when a custoner is
shed for an hour.

W do get a little bit lucky. It turns out the
-- we know the cost is high, sois it $1,000 MW 5, 000?
10,000? So we know it’s high, so that’s good. It also
turns out because it’s high and it is so nuch higher than
the cost of generation, when you go through the nodeling,
the nodeling is somewhat insensitive to that cost. You
don’t need to know with near as nuch precision what the
cost to a load is the way you need to know what the cost

to a generator is, so we do get a little bit lucky there.
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Yeah. The reports notes that resource adequacy
related reliability events account for only, again, only
a very small fraction of the custoner outages. So even
wth this, where we're tal king about cost to custoners
for outages, this is only the outages that are due to the
resource adequacy questi on.

COW SSI ONER CLODFELTER:  Stop just a m nute.

MR KIRBY: Yes.

COMWM SSI ONER CLODFELTER: | want to be sure |
under stood what you just said to us, is that the val ue of
lost load is a relatively inportant -- uninportant
variable with how we --

MR KIRBY: Yes.

COMWM SSI ONER CLODFELTER:  -- where we set that
val ue.

MR KIRBY: Yes.

COMW SSI ONER CLODFELTER:  Wiere we set that
value is a fairly uninportant variable for this purpose?

MR, KIRBY: Yeah. And | don’t want to -- ny
point is you don’t need near the precision you would have
on what’'s the fuel cost for a conbustion turbine.

COW SSI ONER CLODFELTER:  Ckay.

MR KIRBY: You know, a snmall shift changes it,

SO you can --
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COW SSI ONER CLODFELTER:  All right.

MR, KIRBY: -- you need to know it, but you
don’'t have to be so precise.

And slide 10 -- and forgive ne for this. This
Is a National Lab slide. W pack lots of words that you
can’'t possibly read, and so | apologize for it. |It’'s ny
upbri ngi ng.

What | went and did here, though, you can read
themlater, I was quoting fromthe report, so | wanted to
actually pull the pieces out fromthe FERC report and so
you can | ook at the actual words. The concept is really
I nteresting and much nore straightforward. Ckay.

So nost of the years -- as | said before, nost
of the years of all these studies have very small
reliability costs. Small nunber of years, big cost.
That’ s one point.

Second point, so the average cost change
relatively little, but the uncertainty really grows.
Ckay. What is that saying? That's saying when we | ook
at the curve over on the right, it’'s |looking at the
reserve margin, and over on the left, the vertical axis,
it's looking at the reliability cost. Gkay. And so we
see is on average, right, the reserve -- the cost of

hi gher reserve -- the cost associated with reserves
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pretty flat; not a lot of difference. It is rising.
More and nore reserves, it’s going up. So in this case
the economc optinumreserve is in the 10 percent range.

But then you say, well, what if | |ook at the
85th percentile, the 90th percentile, the 95th
percentile? |If | care about what’s going to happen to ne
one year out of 10 and say, wow, high cost one year out
of 10, that’s really bad, | don't want to be exposed to
hi gh cost one year out of 10, well, then you' re on the
top curve, and then you're seeing that wow, no, the
econom c optimum-- if the econom c optinmmfor that one
in 10 year, that drives your reserve nmargins way up.

What this says to ne is that it’s not really
ri sk because one in 10, we’'re tal king about a | ot of
years. W’re not just going to -- we’'re not just going
tolive with the systemfor one year. W’re going to
live with it for 20, 30, 50 years, right? So a one in
10, it’s just a question of volatility, not of risk.

| buy insurance for ny house for fire insurance

for my house. | hope | wll never have a fire and | w ||
never -- so that’'s all wasted noney. |’'m happy to pay
it. | pay it every year because that risk -- the

consequence of the risk is very high, probability is very

low. But in that case it’'s an actual insurance policy

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument Page: 65

N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

where | hate tenpting fate, | will never see the fire, so
| wll never actually incur the cost. Still paying ny
| Nsurance prem um

This is a case of one in 10, so the prices go
up and down, up and down. So am | worried about the risk
of that event or am| just worried about the volatility?
So do I not want to see that price spike every 10 years
or dol -- or is it sonmething that it’s, you know, a one-
I n-a-thousand-year event where with luck |I woul d never
see it at all? Al right.

So -- but this is a question that -- well,
let’s take the next slide, slide 11. W'’Il| |ook at sone
of the details. So on that exanple, the risk neutra
optimal reserve margin is 10.3, 10.3 percent. If you
wanted to go for --

COW SSI ONER CLODFELTER: For whonf? |s that a
Duke specific cal culation you ve done?

MR, KIRBY: No, no, no, no. Thisis --

COW SSI ONER CLODFELTER:  All right.

MR KIRBY: ~-- this exanple --

COMW SSI ONER CLODFELTER:  Exactly.

MR, KIRBY: Exactly. This is the exanple that
Astrapé and Brattle did for FERC --

COW SSI ONER CLODFELTER:  Ckay.
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MR KIRBY: -- with a nice exanple system

COW SSI ONER CLODFELTER:  You're still in the
FERC setting?

MR KIRBY: The whole presentation is --

COW SSI ONER CLODFELTER:  Ckay.

MR KIRBY: ~-- because | |like the report. |
t hought it was a great report.

So in this case 10.3 is the risk neutral
optimal; 15.2 is -- hits an LOLE of .1. All right. So
what it’s also saying is if | look at that 90th
percentile cost, right, to reduce that 90th percentile
cost it takes me 270 mllion is what | save in that bad
year, that bad year when the cost went up. Al right?
If I go for the one in 20, the 95th, it’'s 630 mllion.

COW SSI ONER CLODFELTER:  Ri ght.

MR KIRBY: But what the report concludes is
t hat sonebody who was going to use the econom c opti nal
of the 10.3 --

COW SSI ONER CLODFELTER:  All right.

MR, KIRBY: -- they will go for the 10.3.
Sonmebody who’s -- and they will incur or they will save
-- I"’msorry, I"'mtripping over ny own nunbers or the

report's nunbers. So what | save by going to the 10.3

over 15.2, every single year | save $90 million. So
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custoners save $90 mllion. Wat they have the risk of
is that every 10 years they see a $270 mllion cost, and
every 20 years they see a 630, but they' re saving the 90
mllion every year

So what the report concludes, and they do a
very nice discussion, they say if you re | ooking at the
econom c optinmal rate, you're going to go down to the
10.3. If you're a little bit risk averse, you don’'t want
your custoners to see the volatility, then you m ght go
with a 15.2. Some conmi ssions m ght choose to go even
higher. Okay. So it’'s a volatility aversion, and it’'s a
choi ce the Comm ssion needs to nmake. Very good.

W go onto 12, slide 12, and here to ne is a
difference. The economc is an inportant distinction.
$90 nmillion is not zero. The report did also note that
that, you know, that 90 mllion, 270, 630 all sounded
| i ke very big nunbers for the -- in the exanple for the
custonmers. It turned out to be a $1.63 per MNKind of
premumthat they paid to avoid the volatility. All
right. Well, $1.63 a MM, not so nuch, you know, so
maybe it’s a reasonable -- it can be a reasonabl e choice
for a comm ssion to nake to reduce the volatility, but
It’'s nore than an econom ¢ questi on.

The FERC report had very | ow renewables. Had a
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little of wind, but very |ow renewables. So the place it
becones even nore than the economics -- and the econom cs
are inportant, but that’s sonething you re used to
dealing with to nmaking that tradeoff for custonmers. The
thing that nmakes it nore than an econom c question is
that as you go to the higher reserves, you are also
shifting the resource mx. |It’s noving into nore and
nore thermal generation, nore and nore iron in the ground
that is using a physical resource to mtigate the
volatility which has a cost toit. And if it's just a
cost, that’s just a straight economc choice. Here it’'s
al so a shift, saying as you put nore and nore of the
thermal resources in, it ends up being |l ess and | ess for
the renewables. So it appears to -- what that transl ates
into is it appears to change the assigned capacity val ue
for the renewabl e resources.

So ny argunment would be that self-insuring may
be against volatility, against cost price volatility, my
be a reasonabl e econom ¢ choi ce when you al so consi der
the other inpacts in addition to the strai ght econom cs
of volatility.

The FERC report also did a very nice job of
poi nting out that there are -- and Ji mspoke to this as

well -- that nmuch of the weather risk can be mtigated
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t hrough other instrunents. You can hedge for it. So you
can do forward contracting. You can see things com ng
and do sone hedgi ng agai nst those extrene ri sks.

Slide 13 had what | thought was just
fascinating. 1’ve done a lot of work with demand
response, especially demand response for ancillary
services, |looking at a host of demand response to provide
spinning reserve, regulation, the really fast reliability
services. At the lab | did work with that everywhere
fromhonme air conditioning up to alum num snelting
plants. It is amazing what you can extract out of demand
response. It’'s amazing what a reliability resource that
can be, and it’s good to see it's slowly com ng al ong,
but it’s slow

And | was really taken aback wth the report
saying that the -- as they | ooked at hi gher and hi gher
demand response, it resulted in increased energy prices
and increased energy price volatility. That kind of
shocked me. | said that can’'t be right. Denmand response
Is a very good thing. It doesn’'t do bad things |ike
I ncrease price volatility. And so | studied it, but |
hadn’t been looking at that. | |ooked at the technica
capability and what it takes to make the resource work

and whet her the resource makes sense.
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The report also | ooked at did the resource nake
econonm ¢ sense and says, yes, it nmakes econom c sense,
but it wll increase volatility. WIlIl, the nore |I | ooked
at it, | said they're right, son of a gun, especially
based on the assunptions they put in there because of the
hi gh cost that gets assigned to demand response. And
certainly true, you can interrupt a custoner’s | oad,
that’s nore than just the price of energy. So as they
| ooked at very high costs assigned to that denmand
response, it ends up and you rely nore and nore on it, it
brings down your average cost, it does bring up your
volatility, your price volatility. GCkay. So you have to
be willing to tolerate sone nore volatility in a price,
but you're still saving noney. You're still saving
resources, SO --

So lastly, hitting the conclusions, and you’ ve
not done a very good job of interrupting with questions,
| must say. You need to --

COW SSI ONER CLODFELTER: It may be because
your slides are rather clear.

MR. KIRBY: Very good. Thank you. So ny
conclusions were that the -- | really like the Astrapé
report, the Brattle G oup FERC report, very nuch like it.

Good di scussion. Geat report for looking -- for
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under st andi ng the i ssues.

The sinple answer is, is EUE better? Yeah,
it’s a better netric. The nore inportant point to that,
and Jimtouched on it as well, quantifying the custoner
cost. Once you’'ve done that and you’'re | ooking at
quanti fying custoner cost, you're no |longer stuck with
pi cking a specific LOLE nunber as that's ny -- that turns
into ny reserve requirenent. You can now econom cally
optim ze your reserves. You can now look at it as a
genui ne optim zation problem

Now, it’'s very inportant to do it right. It’s
very easy to do it wong. Very inportant to do it right.
One thing you should definitely ook at is nmake sure that
the way that the nodeling is done, that the reliability
requi renments are tied back to NERC -- actual NERC
reliability rule requirenents.

St akehol der invol venent al so very inportant.
Get the stakeholders in so that they agree on what al
t he assunptions are. Wat are the -- what is the right
way to | ook at how to do the nodeling? Al right.

And then lastly, so setting the reserve
margins, it’s now nore conplex. So nobving to an econonic
optim zation is a very good step, but there' s also then

the inportant additional conplexity the Conm ssion has to
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deal with, where | would argue you need to | ook at not

only -- not only risk -- don’'t confuse risk with
volatility -- and then also | ook at the other
consequences of -- mtigating cost volatility is a good

thing, but if it has high dollar cost, you have to | ook
at that. And if it has other consequences, you have to
| ook at that tradeoff. That was all | had.

COW SSI ONER CLODFELTER: Let ne open with a
question that I'mgoing to -- | didn't ask M. WIson
because he had it already in his slide presentation, so |
didn’t need to ask it, but I'"'mgoing to ask it of you and
then of all the subsequent presenters. So the Conpanies
are right now engaged in updating the 2016 Resource
Adequacy study, and so the question really to you, M.

W son addressed it, and I'Il ask the Public Staff and
the Conpany to address it, is there anything useful that
the Comm ssion could do in ternms of providing guidance,

I nsight, advice, direction in terns of how that Resource
Adequacy study is updated? Are there things the

Commi ssi on should avoid doing? Are there currently
conflicting signals the Comm ssion is giving that need to
be cl eaned up, cleared up, and renove the inconsistency?
s there anything useful, in effect, that the Conm ssion

could or should do in respect to the ongoi ng work that
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t he Conpani es are doing to update that Resource Adequacy
study? If so, what?

MR, KIRBY: Yes, | think there are. And I
think I ooking at -- | think the Comm ssion can | ook at
the process. And so one thing I'd really encourage is

open the process up to stakehol der input early on so that

| ooking at things |ike the assunptions -- assunptions on
-- well, on values, things |like, as we said, you know,
what are the values to use for the -- that you assign for

the cost of custoner interruptions? So that’'s good --
because we don’t know the exact, it’s good to get
consensus on it.

COW SSI ONER CLODFELTER:  Well, let ne stop you
t here because -- | appreciate where you’ re headi ng, but
| et nme stop you there and just sort of pose the question
that surfaced | think somewhat during the prior
presentation, and that is we're told that we may need
nore data first. Seens to ne that stakehol der process
has never worked very well when you don’t have your data.
And, for exanple, one exanple we were told by M. WIson
was that we may need nore informati on about what are the
drivers, the exact drivers of peak wi nter demand events?
If we don’t have that, it really seens to be premature to

get a |ot of stakeholder involvenent. Wuld you comment
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on that?

MR KIRBY: | would both agree and di sagree
withit. | think it’'s very true. And, you know, being a
| ab guy, a research guy, we always need to study nore.
That’s a guaranteed in the answer. And you have to
tenper that wth, okay, the process will always -- we
al ways want to inprove the process, and the process has
been inproving dramatically, so that’s good. W are
seeing -- the tools we have now versus five years ago are
just dramatically better, the conputing power and the
anal ysi s tool.

But you al so, you've got to nmake a deci sion.
So you say all right, within that we want to get as good
data as we can, and then within that we can | ook at the
data we have, that nmaybe we haven’t pulled it all out and
laid it all out for discussion, but to sone extent, you
know, do we really need to go back and do a nassive DCE
study on exactly what is the cost to each type of
residential custonmer if their lights are out for 10
m nutes, 30 mnutes, an hour and a half? You know,
that’s a great National Lab study, but it’'s going to take
too long. So say, all right, given that we' re not goi ng
to be able to do that, what should we assune? And that’s

a place that you have to parse between what is it that we
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can pull data in and enlighten with data and what is it
that we just have to say, all right, this is what we’ve
got, let’'s nove forward?

And | think this is one of the areas where that
specific question -- and sensitivity analysis is a great,
you know, great thing you can go and do, is you say,
fine, I don't know what the nunber is; I'll try it at
5,000, 10,000, and $20,000 a MW is my cost. Wat
difference does it nake? You run a couple of cases of
sensitivity and you see that either it’s very inportant
or it’s not. And then it will tend to have the
st akehol ders be able to say, okay, that’s fine; we’ ||
pi ck a reasonable value and we’ll nove forward.

But beyond just -- also, it’'s the question of
how shoul d the anal ysis be done? So should the analysis
be | ooking at the risk-neutral econom c optimzation or

shoul d the anal ysis be | ooking at the 95 percent

confidence interval? And that can sound like, well, gee,
you know, I'd like to have hi gher confidence. Wll, you
want to |look at, well, here are the consequences of that

deci sion and then make that decision only once you
understand that, and then to get the buy-in.
It’s certainly -- as a system operator, you

know, | always want to have -- I'mvery risk averse.
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Peopl e |i ke savi ng noney, but blackouts get headlines, so
Il wll always avoid a blackout, and rightly so. W do
not want to change that m ndset. Wen we're doing this
type of analysis, we do want to | ook at and say that,
wel |, but some of these tools, the demand response, the
ener gency demand response and the econom ¢ demand
response, they’'re resources to use. |It’'s the

Commi ssion’s job to nmake sure that the custoners who

vol unteer for, say, energency demand response, that they
don’'t get abused, which is the reason you put limts on
you can only interrupt themso many tines a year, so
many, you know -- because it |ooks |Iike a zero-cost
resource when you go to deploy it.

Well, it doesn’'t look Iike a zero-cost resource
when we do it in the nodeling, and it’s not a zero-cost
resource. To a systemoperator it |ooks |like a zero-cost
resource. And so you have to put constraints on so that
It does not get overly used.

But anyway, those sorts of things of what
should go into the nodeling, that should be agree to up
front and it nakes doi ng the nodeling and accepting the
results nmuch easier.

COW SSI ONER CLODFELTER:  Thank you. Let’s see

I f other Comm ssioners -- Conm ssioner Duffley?
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COW SSI ONER DUFFLEY: On page 11 of your slide
deck you tal k about the report’s concl usions.

MR KI RBY: Yes.

COMWM SSI ONER DUFFLEY: And you have it broken
down into groups a), b), and c), the risk neutral policy,
and then risk-averse policy maker and highly risk-averse
policy nmaker. Currently, where do nost states fall,
within a), b), or ¢)?

MR. KIRBY: | think that nost states tend to --
and this was all quoting fromthe report, so this is the
report’s -- the way it laid it out. | think comm ssions
understandably lean in the direction of being risk
averse, but also a shift we’re having is -- and that --
as | say, that -- it’s just noney. So it’'s just this
question kind of at the bottomwhere it’s sayi ng, okay,
we' re tal king about a buck 63 a MM and, you know, we
don't |like custonmer -- | don’'t want my electricity bill
to go up, but, you know, $1.63 a MM on a kW basis, it’s
not a whole lot of noney, soit’s a -- you know, that’s
not an unreasonabl e insurance premumto throw in.

And so it’s understandable if it’s just noney
to, you know -- and, wow, it’'s $90 million, $270 mllion,
those are big nunbers. Ehhh, it’s a buck 63 a MM. Both

the sane nunber. So there is a tendency, | think, to
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|l ean in the direction -- our lives are sinpler, things

are easier operationally, even for the Conm ssion, if |

don’'t have to see this volatility, | can nake it go away
for arelatively low cost. Absolutely true. | don't --
that’s your call as a policy call, and | don't disagree

Wi th being risk averse.

My point is that as we bring in -- and we
haven’t seen high penetrations of renewables. You know,
this is a newthing to us. So this insurance prem um
that cones with buying iron in the ground has got other
consequences, so it shifts your resource mx, so it’s,
you know, now it’s inpacting CQO2.

At | east wth gas you do have the advant age
that it’s nmuch nore flexible than coal, so | can invest
init. | can spend the noney. And then if it gets
beaten, you know, if the system operators get nore
experience, they learn nore, they' re nore confortable
w th higher penetrations, the solar and wind can push the
-- it wll always push it off on marginal pricing. So,
you know, you can always save fuel later, then all you’ ve
done is wasted the capital cost, and that’s still a | ot
of capital cost.

There nay be a tendency to |I’ve got the

resource, I'Il use it. Wth coal you' re in a position
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where you're forcing. It’s got high mninmmloads. |
can't take the unit offline, so that’'s really bad. Wth
gas it’s nore into just the cost.

COMM SSI ONER CLODFELTER:  Anything else? |If
not, let nme at least follow up on Conm ssioner Duffley’s
question. The observation | would make is that at | east
If we go through the exercise that you ve recomended, we
know what the cost of the insurance policy is and we can
eval uate that against other things we m ght spend the
noney on, such as inproving reliability at the
distribution systemlevel. W can nmake an inforned
deci sion -- the Conpani es can nake an i nfornmed deci sion
about alternative expenditures of those dollars because
we have actually put a nunber on them W know what that
aversion, risk aversion, is actually costing us.

MR. KIRBY: Absolutely. The one thing | would
add to that is as you |l ook at the cost, also | ook at
saying and this also shifted the resource mx, so | have
this --

COMW SSI ONER CLODFELTER: | heard you on that.

MR, KI RBY: Yeah.

COMWM SSI ONER CLODFELTER:  Anyt hi ng el se?

COW SSI ONER DUFFLEY: | may have --

COW SSI ONER CLODFELTER:  Yes, Conm ssi oner
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Duffley. Sure.

COW SSI ONER DUFFLEY: If you’ll just indul ge

MR, KIRBY: Onh, absolutely.

COW SSI ONER DUFFLEY: It’s one question about
the increase of volatility wwth respect to denand
response. | know within PIMthat there were concerns --
you hear this stake in the ground versus a resource that
may not show up when call ed upon, right?

MR KIRBY: Yes.

COWMWM SSI ONER DUFFLEY: Do you know if there are
any -- so here is ny indulgent question is, is there any
data or any study regardi ng when denmand response is
cal l ed upon that they did show up or they did not show
up?

MR KIRBY: |'msure there are, and the place |
woul d ook to that would be the Law ence Berkel ey Lab,
Ryan Wser. His group, they publish a lot on that sort
of thing. And that question cones up nostly in terns of

-- or people raise it nostly in terns of residential, you

know. Well, you know, with an awful |ot of those
technol ogies -- | have ny water heaters and ny pool punp
are on Florida Power & Light demand response. | have no

ability to not respond. |t happens. So depending on the
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technol ogy, that risk ends up being greatly mtigated.

In general, the folks that -- and especially as
you shift from-- you |look at the econom c incentives.

So our traditional demand response or our energency
demand response, you get paid and you hope that it’'s
never called upon. And then, you know, then maybe it
does get called upon and then we have to worry did the
demand response -- you npbve over into the econom ¢ denmand
response, especially into commercial and industrial,
where the demand is being paid for response, that turns
t he econom c incentives conpletely around for the
custormer. Now the custonmer wants to see -- now a
custonmer suddenly likes price volatility, suddenly |ikes
to see what big price | can be paid to respond.

So there’s a conpany in Vancouver that does
demand response from-- and the thing | |love about it is
they extract regulation mnute-to-m nute response, SO
it’s responding to the utility s automatic generation
control signal. The fast -- well, the fastest continuous
commands that are being given out. They cone out every
four seconds, and then noving the generator up and down.
And you can find -- you can take -- the thing that Enbal a
does -- I’'ve worked with Al coa, and Al coa has a snelter

in Warrick, Indiana, that | talked theminto. That
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snelter runs on MSO s AGC. So it tracks -- M SO sends
It every four seconds a new set point and that snelter
noves up. And they get paid for it, so they like it.
They're extrenely reliable. They re watched on M SO s
SCADA system so it’s absolutely tracked.

Enbal a takes that concept down to nunicipa
wat er treatnent sewage and potable water, and instead of
getting that response out of each individual sewage
treatnent plant, they take a whol e bunch of them and they
construct this second-to-second control signal out of
changes in when punps start and stop across a fleet of
water utilities, and they get -- regulation is good
because it’s the highest paid ancillary service, so you
get -- the custoners get fromit. And the custoners,
because of the way punpi ng | oads at sewage treat nent
pl ants and water treatnent plants and such work, no
| npact. Enbal a makes sure that they have no -- the water
treatment guys can never tell that they re under control.
It never inpacts their product. [It’'s just water, you
know, because the tank are running between different
| evel s, so they change exactly when the punp starts and
exactly when it stops and so --

So the people who -- back to your question of

how do you know does it work, the people who have
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actually used it and in contract for response find that
demand response is extrenely reliable. It works really
well. It’s alot easier to turn things off than it is to
turn themon. So for the energency response, you know,
|’ ve got a conbustion turbine, that | have it around for
non-spi nning reserve and, you know, periodically | fire
it up. It may or nmay not start, you know. Denmand
response, | want sonething to stop. It'’s a |lot easier to
make sonething stop than it is to make it start.
COW SSI ONER CLODFELTER:  Commi ssi oner Hughes.
COW SSI ONER HUGHES: It’s just a question
about demand response. | nean, what’'s your, just as an
expert looking at this, your predictions about the growh
of demand response capacity across the country? | nean,
you probably don’t know specifics about our service area.
Just fromfollowng, it would seemlike -- the anmount of
exci tenment about smart netering and technol ogi cal
| nprovenent has just been second to none over the last 10
years. It would seemlike that that would inpact the
future growt h of demand response capacity. Are we seeing
that? Are we going to see an exponential growh in
demand response capacity or are we going to -- are we
doing all of this investnent and we’'re not really going

to change the needl e?
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MR, KIRBY: That is an excellent question. M
entire career at the National Lab was -- a good chunk of
It was on fast demand response for reliability. And what
| argued in all these publications, you can go out on the
website, they're all there, read as nmany of them as you
want, so |’ve argued that denmand response is the nost
underutilized reliability resource we’ve got, and we have
seen it expanding quite a bit. It has not expl oded yet,
and it's largely because of the institutional obstacles.

Dd a nifty study wwth -- on Long Island with

LI PA, Long Island Power Authority, and they had -- it was

Carrier’s ConfortChoice thernostats and showed -- they
were using it for peak reduction, and we did a nice study
showi ng that you could get three tines as nany MV out of
them They had a lot. They had 80 MWV of peak reducti on.
You can get three tines as nmuch response out if you used
It for spinning reserve and showed that, you know --
because New York had a market, so there were prices. You
could figure out what the value of that was and show t hat
It was nmuch nore economical. And so it was a great
Nat i onal Lab st udy.

And then you go back to LIPA who has -- you

know, they were the utility with the relationship with

the custoner, and they were very good about supplying
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data and very hel pful, very cooperative, but conme back to
t he guy who runs the program and he says that’'s great;
why do | care. | care about peak reduction. Spinning
reserves are a reliability issue. That’s run out of

Al bany in New York by the New York system operator. |
could care less. So, no, we're going to keep doi ng peak
reduction. Geat study. Thanks. Goodbye.

And there was this di sconnect between
residential custonmers and system operators. W’ve al ways
had that disconnect. |It’s very tough to bridge that. W
now have the technology to do an awful ot of really good
stuff with demand response, especially seeing electric
vehicles comng on. And now we’re seeing where we’ ve got
the confluence of electric vehicles and solar where -- so
| drive ny car to work. If | could park at work, it
woul d be really nice to be able to charge it while | was
parking at work. That’'s the exact tinme that solar is
dunping all this excess energy, so suddenly we’ ve got
this nice confluence that should be able to work
t oget her.

And what |’ve becone convinced, it’s not a
technical problem It’s so can you get away where it can
make the right econom c sense to the right person, so

here woul d be an argunent, say. So if Duke could cone
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along and if they could find a way to sell charging at
public parking lots -- and, you know, electricity is
cheap conpared to gasoline, so you don’t need to be
giving the stuff, you know. Even at residential rates
it’s cheap, so there’'s lots of opportunity. So if Duke
could find a way, especially to say it’s a smart car,

when the guys plugs in, | don't need to go put a credit

card in, | know whose car it is, |I've got a relationship
wth this guy and his residential neter. 1'Il just go
and add it to his electric bill. An incredible

opportunity for that to really work and to really help
fromthe systens operations point of view

And then on top of it helping with the solar
excess energy, you know, with your |oad shape, it also
gives you incredible ability to control because that car
has got hours to charge and sonething that will only take
It, you know, a fraction of an hour, so a lot of ability
to control that. Trenmendous technical opportunity. Can
we overcone it? Can we get the policy issues, the
regul atory issues, the commercial issues? That's the
tough part. But the opportunities across the range of
demand response are incredible.

COMWM SSI ONER CLODFELTER:  Thank you, M. Kirby.

M. Ledford, anything else?
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MR, LEDFORD: No.

COW SSI ONER CLODFELTER: Al right. W're
going to have to give our court reporter a break, and so
| want to do sort of a time check with Public Staff and
the Conpany. | had hoped we’d be able to push through
and conclude by a late lunch, as it now appears, but |’ m
not sure whether we can do that or not. Wat do you guys
think? If we ran till -- | nean, we’'re going to need to
t ake about a 10-m nute break now for the benefit of the
court reporter and everyone else. Do you think we could
finish by 1:30? That's a very late lunch. Could we do
it? | don't want to short you guys because |’'ve --

MR, DODGE: Conm ssioner Clodfelter, | think
fromthe Public Staff’s perspective, we don’t anticipate
using all of our 30 mnutes, so we wll -- we can shorten
the comments, the brief comments we already had to sone
extent. A couple of our technical experts do have sone
afternoon conflicts.

COW SSI ONER CLODFELTER:  Ckay.

MR, DODGE: ldeally, if we could still be --

COMW SSI ONER CLODFELTER: W'l |l keep going. W
won’t stop for a lunch break. 1’mjust suggesting about
a five to 10-m nute break for the benefit of our

reporter. And then if there -- if they don't use up all
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their time, we’ll give it to you guys because you’ ve
heard a | ot this norning.

MR, SOVERS: Sure.

COW SSI ONER CLODFELTER:  Ckay.

MR. SOVERS: You know, we’'re here at the
Comm ssion’ s pl easure.

COMW SSI ONER CLODFELTER:  All right. Let’s
take till five after 12:00. W' Il cone back with the
Public Staff.

(Recess taken from12:00 p.m to 12:07 p.m)

COW SSI ONER CLODFELTER:  You know, | said
12: 05, and it’'s 12:06, alnost 12:07, and we don’t have
everybody back here, but we’'re going to do what we said
we were going to do. You've got to live by your word, so
we’'re going to start, and people can drift back in if
they' Il do so quietly. M. Dodge, we're with you.

MR, DODGE: Thank you, Conmm ssioner Clodfelter.
Bef ore we hand over the m crophone to our technica
experts here, | just wanted to nake a few genera
comments fromthe Public Staff’s perspective, and we’l|
reserve nost of the tinme for our technical folks to
provi de sone additional detail

As you recall, the Public Staff raised a nunber

of issues with the 2016 Resource Adequacy Studies. Sone
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of those have been highlighted, again, today by M.
Wl son, sone simlar concerns to sone of those he raised.

In the 2016 and 2018 I RPs and pursuant to the
Commi ssion’s direction in the Sub 147 docket, the Public
Staff and Duke did engage in a series of neetings and
di scussions in late 2017 and early 2018 to work through
sone of those differences on sone of the inputs and
assunptions, and a Joint Report was submtted on April
2nd, 2018 to docunent those di scussions.

Duke did respond to a nunber of the questions
raised by the Public Staff. In particular, sonme of the
mai n ones we focused on were the | oad response and
extrene cold weat her events, sone of the econom c | oad
growt h uncertainty issues, market assistance, and sone
other inputs. | think Duke continued to support the
reasonabl eness of its 17 percent reserve margin at that
time, while the Public Staff supported an anal ysis that
-- to look at a 16 percent or slightly |ower reserve
margin. At the end of the day, the Public Staff and Duke
agreed to -- that it was appropriate for the Reserve
Margi n studies to be updated no later than 2020, and so
we hope this discussion today and sone of the gui dance
provi ded by the Conm ssion can be productive in hel ping

shape that 2020 Resource Adequacy study that feeds into
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the I RP.

Qobvi ously, the 2020 IRP is shaping up to be
very significant, with a nunber of changes dealing with
retirenment of generation units, as well as other goals
bei ng established through the C ean Energy Plan or Duke
Energy Corporation’s own sustainability goals. And we
appreciate the Comm ssion providing this opportunity to
get sone clarity on the front end and hopefully provide
sonme expectations as to sone of the inputs for the |IRP.

Briefly, on the questions the Conmm ssion raised
in its Decenber 23rd Order regarding the Brattle report
or the Brattle-Astrapé report that was prepared for the
FERC, we agree that the report provided useful
I nformation regarding the various netrics used to
eval uate resource adequacy, and we think that it’'s
appropriate to evaluate sone of those alternative
mechani sns or netrics in the upcom ng Resource Adequacy
study, such as LOLE or EUE, to ensure that those inputs
are understood and sone of the tradeoffs associated with
a higher or |ower reserve margin woul d be appropriately
consi der ed.

We do agree the primary purpose of the IRP
continues to be ensuring resource adequacy to keep the

| ights on, as M. WIson stated, and that the one day in
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10-year LOLE netric is still appropriate. However,
again, we do support through the Resource Adequacy st udy
| ooki ng at sone of these other alternatives and then
feeding those into the IRP to neet sone of these other
goal s that have been di scussed.

The one consideration we think is inportant to
enphasi ze in all these discussions is that these neasures
still remain consistent with | east-cost planning
principles, and that any increase cost that result from
any of the changes or adjustnents to this would have to
be supported by neasurabl e positive benefits to
cust oners.

To get to our technical w tnesses, we’ve
requested Bob Hi nton, the Director of our Economnc
Research Division, and Jeff Thomas and Dustin Metz, who
are Staff Engineers with our Electric Division, to be
avail able to respond to questions. | believe Bob Hi nton
Is going to start with sone responses on | oad
forecasting, and then Jeff will provide sonme input on
addi ti onal topics, reserve margi n and nodel i ng questions
that were raised in the Comm ssion’s Appendi x A. Thank
you.

MR HINTON:. First, 1'd start off and say the

Public Staff does not have any problemw th Duke’s
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forecast for planning purposes. W continue to say the
forecast is reasonable for planning. The issues |I’ve
rai sed through the Public Staff Comrents have been
focused on Duke Energy Progress’ w nter peak forecast.
The summer peak forecast and DEC s forecast are
reasonabl y adequate. | have no concerns with those
forecasts.

|’ ve been analyzing the forecast areas for
years. As you’'ve seen in |RP comments the Public Staff
have filed over the years, the 2018 forecast has
Dom nion’s forecast. The nean square error from 2012
forecast was around 6 percent, DEC s was 5 percent, and
DEP was 9 percent. And that’'s a neasure |I’ve used over
t he years.

The Conm ssion requested tables from 2003
through 2018. W, the Public Staff, only provided ' 11
through 19, or the IRP forecast from’ 10 through ' 18.
What these tables showis a concern the Public Staff has
addressed with the peaks bei ng under the actual peaks for
the wintertine. The wintertine peaks have just been
greater than they expected. Cbviously, in 2014/’ 15 we
had the polar vortex years, and it’s quite understandabl e
t hose forecasts were below the actuals. But the trend

continues, and |’'ve addressed this with the Conpany.
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They have made changes to their nodel. It will take tine
to see before -- if those changes are as productive as
expect ed.

But the sources of ny concern largely are the
nodel specification, | think they -- | think that may be
| nadequat e, but their end-use data collection they're
usi ng now seens not to be able to capture the
responsi veness of the custoners in the eastern part of
the state, largely because we believe there’ s a higher
saturation of heat punps in that service territory. This
stens fromyears of |ooking back at gas expansi on
policies in the state, and it was always the case of the
old -- in North Carolina Natural Gas territory, which is
now Pi ednont East, largely has very | ow saturation of
natural gas. The alternatives are heat punps and
propane. Heat punps are quite efficient for custoners,
and so that seens to be the predom nant heating source.
Census data bears this -- wears this out -- bears this
out .

So those are ny concerns |'ve got with --
addresses your Item A and sonmewhat B. | think it’s the
heat punp that causes the peaks to rise. As tenperatures
get not necessarily extrene like in single-digit

tenperatures, but as it gets closer to 10 degree
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t enperatures, when we get to a nornal peaking tenperature
range, the heat punps are draw ng | arge anounts of

energy, and that’'s driving the peaks, we believe. So we
urge the Conpanies to continue to work on that issue.

W’ ve said that in previous coments and we continue with
t hat today.

The last item was concerning the Blue Horizon
project with regarding how the western area has been able
to shave the peak and could that be used in the east.

W' re hoping that AM data wll shed sone nore |ight on
this as that AM data becones avail able and the

di scerning of that data becones possible. The |argest
area that Asheville, the western area, has is, of course,
wat er heater |load control. That’'s unique largely -- the
principle difference between the east and the west. The
studies to date the Conpany has perforned have shown t hat
It’s not cost effective water heater |oad control for the
wnter tinmes, so we struggle to work with that, the
Conpanies are struggling in trying to find a solution to
that, and we support their efforts.

So that’s largely those itens with regard to
the | oad forecast.

MR, THOVAS: Good afternoon, Comm ssion. M

name is Jeff Thomas. |’mjust going to give a broad
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overvi ew of some of our responses to Appendi x A and
working to the Decenber 23rd Order as well.

As you note, nost of our -- some of our
responses we deferred to Duke, but we did want to just
di scuss the basis for the 17 percent reserve margin. W
continue to stand by sone of our critiques of the 2016
Resource Adequacy study which resulted in a 16 percent
reserve margin, and what we wanted to enphasi ze is that
it’s inportant for us to -- we feel it’s inportant for us
to defend ratepayers’ interests by becom ng involved wth
t he Resource Adequacy study at the earliest possible tine
so that we can help to understand the alternatives that
are being proposed, the inputs that are being used, the
sources of the data, and the nodeling techni ques.

So we want to enphasize that that early
I nvol venent is inportant, and we hope to be able to do
that wwth this new study because it’s not just the three
mai n issues that we identified in 2016, but there are
addi tional issues that wll arise, particularly as the
nodel i ng has becone nore advanced.

And al so, as we discuss, alternatives to the
LOLE standard, such as the EUE and the LOLH, | ooking at
Econom ¢ Optinmal Reserve Margins, it’s inportant for us

to kind of understand the sensitivities that arise there,
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particularly the Brattle report, you know, | ooked at
transm ssion enterprise as a big sensitivity, and the
Georgia -- the Sout hern Conpany Resource Adequacy study
al so I ooked at a |lot of additional sensitivities Iike the
cost of unserved energy playing a significant conponent
there. So that’'s really presenting those alternatives
and being able to tal k about and understand the risk, and
then the additional cost is sonething that we need to be
I nvol ved on the ground floor.

So noving on to sone of the strategic plans to
reduce CO2, so question three, just wanted to echo Tim
and say that, you know, we want to nake sure that the IRP
I's, you know, nmaking sure that we have reliable and
adequat e generating resources at the |east cost. Any
additional policies, State policies fromDEQ or fromthe
Legi slature, that inpose [imts on CO2 em ssions or other
goals that are not related to providing adequate power
are going to increase cost as any constraint on a nodel
will do. It was going to increase cost. So we want to
make sure that we can understand the cost of these
policies as they deviate froma | east cost planning
per specti ve.

W saw in Virginia last -- in 2018 the | RP was

rej ected because it was not quantifying the cost of these
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policies, and we do feel that’s an inportant aspect, to
be able to understand what ratepayers are paying for CO2
reducti on under various policies. And we want to nmake
sure that the CO2 reduction plans do holistically

consi der all aspects of these policies, including
stranded assets, systemreliability, and accel erated
depreci ati on of assets.

Question four asked about Portfolio 7, which
had a high renewabl e situation, replacing one CT with
battery storage. And we | ooked in this and provi ded sone
responses. And it denonstrated that in certain
situations and certain cost scenarios adding battery
storage, while it increases capital cost, could decrease
the total cost of the portfolio over the tineline. W
saw that particularly in DEP where the Portfolio 7 was
| ess expensive over the long run than Portfolio 6. So
whi |l e both scenarios were nore expensive than Portfolio
1, or the base case, it did prevent -- denonstrate that
batteries do add val ue and they can be denonstrated even
I f only one val ue stream peak shifting is captured.

So we’ve heard here in Docket E-100, Sub 164,
that there are many net hodol ogi es energi ng to eval uate
battery storage in the I RP context because there are

val ues that cannot always be captured by the capacity
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expansi on nodels. One such approach was the net cost
approach, which tends to | ook at external nodeling of
battery resources and then use those benefits to reduce
capital cost in the Capacity Expansion Mdel. W heard
that in Jereny Twitchell’'s presentation. And so that’s
-- we feel that that’s an inportant conponent of properly
val uing battery storage in the IRP, and we hope that it
energes as an early product of the integrated system
operation planni ng process.

And then finally, question five broadly asked
about the benefits of purchased power solicitation and
| ooki ng at a conprehensive set of potential resources.
And, you know, we know that the short-term narket
purchases in DEP were an effective way to neet |oad
growth wi thout having to build new generation. W, of
course, encourage the Conpany to use the data from not
only the short-term market purchase solicitation, but
al so other conpetitive solicitations in the state to
attenpt to defer capital investnents when possible and to
make sure that Duke is |ooking at the whole suite of
options that’s available to it.

And | suppose | -- we could preenptively answer
Comm ssioner C odfelter’s question about what we’'d |i ke

to see kind of going forward if you were to ask us. And,
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you know, certainly alternatives to the LOLE netric with
signi ficant discussion of cost and risk. W also are
I nterested i n understandi ng how additional -- discrete
additional transm ssion interties that are added to the
Resource Adequacy study at a specified and specific cost,
how t hat m ght affect the reserve margin and the ability
to -- the need to actually invest in new generation.
That’ s one aspect that we feel could provide sone val ue.

Rate inpacts of the IRP on consuner rates,
residential and nonresidential, we feel that’s an
| nportant conponent of evaluating the different
portfolios to understand how this inpacts the ratepayers’
wal |l et. And, obviously, our involvenent as early as
possible is also inportant to us.

| think that essentially concludes our
coment s.

MR, METZ: M nane is Dustin Metz. | don’'t
have anything else to add to that.

(Laughter.)

MR METZ: |’mhere for questions.

COMWM SSI ONER CLODFELTER:  I'Il open it to
guestions fromthe other Comm ssioners, but M. Thomas, a
very down-in-the-weeds question about the intertie

question. |Is your interest in that in interties between
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the Duke-affiliated utilities or with the surrounding --
where are you interested in that issue? Is it generic or
Is it confined to sonme specific |ocations?

MR THOMAS. Sure. If you don't mnd, 1"l |et
M. Mtz respond to that.

COW SSI ONER CLODFELTER: M. Metz can answer.
He can’'t get off wth just saying his nane.

MR. METZ: The answer is both.

COMM SSI ONER CLODFELTER:  So it’s generic?

MR, METZ: Right.

COW SSI ONER CLODFELTER:  Ckay.

MR METZ: W're looking at potential is there
value in doing strategic investnents to strengthen the
intertie between DEP to DEC to gain synergies or boost in
the current JDA and how that can potentially nove forward
within | RP planni ng processes.

W' re al so | ooking at the possibilities of how
are our interties with our neighbors is turning to,
think, the entry into the Brattle Report of little "v,"
Is this the nost significant factor inpacting our
regions? Planning reserve margin is the size of the
transm ssion interties.

COMWM SSI ONER CLODFELTER:  The reason | ask the

question was | believe the 2016 Resource Adequacy study
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| ooked at a case in which the Duke affiliates were
treated as a single balancing area and operated that way,
and it didn't appear to ne to be -- to change very nuch
the -- sort of the reserve nmargin outcone -- output, and
that’s why | was sort of interested in whether that’s
what you' re exploring or you' re exploring sonething el se.

MR METZ: Well, one of it is |ooking at where
to invest noney in certain parts into the grid. The
second part of --

COW SSI ONER CLODFELTER:  Ckay.

MR METZ: -- to that point is it may not
change the reserve margin, but did we defer a unit which
has a value to ratepayers? And essentially that’s what
t hat nodel cane out, is we were able to shift,

hypot hetically, this conbined cycle one year to here.

Well, that has systemic effect. Well, now | can nove two

CTs to here. And it just -- it did have an effect of
conti nued deferred new generation, and as you deal wth
uncertainties wth | oad as new technol ogi es energe, it’'s
benefi ci al .

MR, HINTON:. And may | add, this is tinely now
because currently DEC has sone excess generation. DEP
will be comng up short in 2025 for their next projected

need. So the concept of deferring that one year may
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provi de sone val uabl e benefits to ratepayers.

COMM SSI ONER CLODFELTER: Thank you for that
explanation. That’'s great. Questions from
Conmi ssi oners?

(No response.)

UNKNOWN SPEAKER: He got off easy today.

COMM SSI ONER CLODFELTER: Al nost with just your
nane, M. Metz.

MR METZ: Al nost.

COW SSI ONER CLODFELTER: Al right. M.
Dodge, anything el se?

MR, DODGE: Thank you, Conmm ssioner Clodfelter.

| would just note | believe M. Metz has a 1:00 call, so
if he -- if there were followups for himto be called
back, just wanted to -- he’'s available until that tine.

COMWM SSI ONER CLODFELTER:  All right. That's
fine. Just a wild guess prediction is you probably won’t
be call ed back, but we're glad to know you're here till
1: 00.

MR, METZ: Al right.

COW SSI ONER CLODFELTER: M. Soners, | am not
goi ng to push you, because the other parties have had a
|l ot of tinme here. |’'magoing to ask you this question,

t hough, is do you think you can get us done by a late
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| unch or do you think we’d probably need a | unch break?
The reason | ask that question is |I’ve been told by a

couple of ny coll eagues that they’ ve got sone questions

for you.

MR SOMERS:. |'m hungry nyself, but |
absolutely believe we’'ll be done in tine for a late
| unch.

COMW SSI ONER CLODFELTER:  All right. Let’'s
push on, then.

MR SOMERS: All right.

COW SSI ONER CLODFELTER:  It’s with you.

MR, SOVERS: Thank you. If | could, 1'd call
forward M. Brunson, M. Snider, M. Wntermantel, and
M. Kalenba. And as they're comng forward, if | could
just give sone prelimnary comments --

COW SSI ONER CLODFELTER:  Yes.

MR. SOVERS: -- to be efficient with the tine.
We have not prepared any presentation. | think that wll
- We --

COW SSI ONER CLODFELTER That's fi ne.

MR. SOVERS: -- believe that the better use of
our time wll be responding to Comm ssion questions. W

believe that certainly the I|RP Reply Conmments and then

the -- hopefully the information we filed on Novenber 4th
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was responsive. | understand fromthe Order right before
Christmas there nmay be sone additional questions based on
that, and so we thought it we would save a fornal
presentati on rehashing what we’ ve told the Comm ssion a
couple of tines over the last four years, and instead be
prepared for questions.

| would like to ask a couple questions to |et
t he Panel respond to sone things we’ve heard from sone of
t he ot her commenters.

COMWM SSI ONER CLODFELTER: | was going to -- |
was going to suggest that, is that if you ve heard
anything this norning that you' re burning to respond to
before you get to Comm ssion questions, let’s do that
now.

MR SOMERS: Ckay. And in addition to the
fol ks who are up here, we have other nenbers of the
Conpanies’ |IRP and | oad forecasting teans who woul d al so
be avail abl e.

COW SSI ONER CLODFELTER: G eat .

MR SOVERS: So if | could, let nme just begin
by i ntroduci ng our Panel nenbers, beginning first with
M. Brunson, and this is his first opportunity to appear
before the Comm ssion. Wuld you pl ease introduce

yoursel f, state your nanme and your position?
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MR. BRUNSON: Yes. Hello. M nane is Leon
Brunson. |I’'mthe Senior Load Forecaster for the
Carolinas, both DEC and DEP.

MR, SOVERS: M. Snider.

MR SNIDER. |I'mden Snider. Good to see you
agai n, Conm ssioners. Thank you for the opportunity to
appear before you today. M nane is Gen Snider. | run
our Integrated Resource Planning and Anal ytics for both
DEC and DEP.

MR. SOMERS:. The other reason, if | nmay say
W th sonewhat tongue in cheek and wth a great deal of
prof essi onal respect, the reason we didn't prepare slides
Is with a 30-minute imt, M. Snider would have taken
our full 30 mnutes with one slide.

(Laughter.)

MR, SOVERS: Having said that, M.
Wntermantel, please -- the record will reflect | got a
| ot of laughter, including from M. Snider.

MR. W NTERMANTEL: Yeah. Sure.

MR SOMERS:. M. Wntermantel, would you pl ease
I ntroduce yoursel f?

MR, W NTERMANTEL: Sure. Happy to be here,
Comm ssioners. M nane is Nick Wntermantel. |I'ma

Princi pal at Astrapé Consulting. |’ve been here, |
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think, one other tine. | would just -- alittle
background of Astrapé, we're a resource planning type
consulting firm with a real focus on resource adequacy.
Qur SERVM nodel which has been used by Duke Energy, we
perfornmed studies throughout the U S., |arge RTGs, SPP,
M SO archive, so the nodel is well vetted fromthat
standpoint. It’s been used in the industry pretty
extensively for Resource Adequacy, Reserve Margin

studi es, Renewable Integration, and those types of --

t hose types of studies.

MR, SOMERS: And sonetine |later you wll be
able to get into that FERC report and how t he Duke
process conpares to other utilities in the United States;
Is that correct?

MR, W NTERMANTEL: Yeah. Sure. | can
definitely answer questions regardi ng the FERC report.

MR, SOMERS: GCkay. M. Kal enba, would you
I ntroduce yoursel f?

MR, KALEMBA: Sure. Mtthew Kalenba. |'min
the Integrated Resource Planning teamfor the Carolinas,
Princi pal Planning Analyst, reporting to M. Snider.

MR. SOVERS: M. Davis?

MR DAVIS. |I'’mTomDavis. | work in the

Carolinas Integrated Resource Planning group for M.
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Snider, and |’'ve had sone -- or involvenent with the 2016
Resour ce Adequacy study and working with Astrapé.

MR. SOVERS: And |l ast, but not |east, M.
Still man.

MR, STILLMAN: No. Thank you. And thank you
for having us here. I'’mPhil Stillman. |1'mthe D rector
of the Load Forecasting group, so | work very closely
with Leon and oversee the devel opnent of the forecast in
all of our jurisdictions, including Duke Energy Carolinas
and Progress.

MR SOMERS: So if | may, | want to try to put
some of what we’'ve heard from sone of the other
comrenters in perspective, and if I could, 1'd like to
start with you, M. Snider. And instead of com ng at
this fromthe perspective of a | ab research or a
t heoretical econom st perspective, | want to talk to the
person whose job is on the line if Duke has not
adequately planned its systemto serve its custoners’
needs. |s that person you?

MR. SNIDER: That woul d be.

MR SOMERS: Ckay. So we heard sone criticisns
earlier in the norning about how Duke has its thunbs on
the scale, | believe was the quote from M. WIson, when

It's establishing its reserve margins that this
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Comm ssi on approves, and that there are a | ot of things
that go into determ ning whet her the Conpany has adequate
reserves to neet its custoner needs, including |ooking at
what your utility neighbors m ght have avail abl e, what
our DSM prograns are and what the weat her m ght have been
when it was cold apparently only in 1980. And | would
|ike for you to put this into a real-world context, if we
could, in recalling many of us were in this room called
in by the Commi ssion within the last five years when we
had sonme extrenme wi nter cold and Duke Energy was very
close to not neeting its custoners’ |oad needs. |If you
coul d, please put into perspective the weather and | oad
events over the last five years, howthat fits in with a
reserve margin, and how Duke works with its alleged thunb
on the scale to present a reserve margin in the IRP
process for this Comm ssion’ s consideration.

MR SNIDER: Certainly. So maybe to respond to
M. Sonmers, there is a lot of technical detail that's
been presented to you today. | nean, we’'re tal king sone
pretty heady stuff with LOLH and EUE and LOLE and bat ht ub
curves and economc optimal, and it’s -- there’s a -- as
you' ve heard today, a |l ot of academ a and a | ot of
studi es that are going on, and good studies, and we're

maki ng progress on those.
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But sonetinmes it’s good to sit back and j ust
say let’s take a | ook at what’'s actually transpired and
what's driving sone of these reasons for these anal ytics.
And, you know, | can think of three tines in the |ast
five years where the Sout heast and Duke, in particular,
has had razor-thin reserve margins during the winter and
were very, very close to organi zed | oad shed during those
events. You had a polar vortex of 2014, a polar vortex
of 2015, and | think we got tired of using the word polar
vortex, so we just said the first week of 2018 was
really, really cold. And in each of those cases, as was
poi nted out earlier about the | oad portion, we’ ve cone
out of the recession, we’'ve built sonme new generation,
| oad didn’'t grow, so it’s inportant to let’s start wth
what is a reserve margi n?

First of all, a reserve margin is just a target
i n planning that nmeans how nuch extra generation do |
have relative to load. So you take a | ook at how much
generation do I have available to ne at tine of peak,
what’'s ny projected -- and this is an inportant one --
weat her nornmal | oad peak demand, ny weat her nornal peak.
Not ny extrene peak, but ny weather normal peak. And
that gives you an excess anmount of generation, because

|'ve got nore generation than | have peak demand. And

North Carolina Utilities Commission

OFFICIAL COPY

Jan 21 2020



E-100, Sub 157 Oral Argument Page: 110

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

then | divide that by peak demand and | say, okay, that
percentage is a reserve margin.

And | carry that reserve margin for three
fundanental reasons. | carry a reserve margin to handle
extrenme weather. So when we | ook at weat her nor mal
demand, we say over a 30-year or a 35-year period what is
t he average peak. But |I mght not have an average peak.
| mght have an extrene peak, so |'ve got to have
resources for that.

The second nmain reason for a reserve margin is
physi cal assets are not 100 percent reliable. So when
you have forced outages of CTs or CCs or, you know, a
nucl ear plant, you have to be able to serve that peak
demand knowi ng that when you have 150 plus units on the
system not 100 percent of themw || be running, so
you’ ve got to cover a forced outage, right?

And then the third piece, and while it’s a
smaller piece, it still is a piece of it, is you're
proj ecting your weat her normal peak demand three, four,
five years into the future, and the econony can peak up
and go beyond where you expected, and so you can have
| oad forecast error. And so if |’'ve under-forecasted
| oad, which is what M. Hinton's concernis with DEP is

our under-forecasting of |oad, you still have to have
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generati on even though you’' ve under-forecasted | oad.

So you have this sort of |ong-terml oad
forecast error, unit outages, and then you al so have, you
know, inportantly, these deviations froman average
weat her condition. And so when we | ook at that, we said,
okay, we went into 2014, 15, '18, we weren't at the 17
percent m ni mum pl anning reserves. Your reserves wll be
| unpy through tinme. As |oad forecast change, you build a
new resource, you've got excess. The target reserve
margin i s just when do | build that next generator. |
don't want to drop belowit. And I understand that over
time 1’11 have years where |’ m above it, and as |
approach it again, we put a new resource in place, nake
sure we don't drop belowit. So it’s alittle [unpy over
tinme.

So we went into 14 and 15 in the 25 to 30
percent winter reserve margins. And, again, this was
sort of pre-noving to winter planning, so we were
mai ntai ni ng summer reserves, but as a result of that, and
we weren’'t deep into the solar yet, we hadn’t built for
w nter demand, we were planning summer, when you | ook at
what our w nter reserve nmargins were, they were 25 to 30
percent. And in both of those events the Conpany nearly

did not serve load. And, in fact, in 2014 we had what's
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cal |l ed negative operating reserves. So we cane in then,

| think Nel son Peeler cane in in a Monday norni ng agenda
conference and spoke to this body about the fact that we
ran out of our own resources and were actually relying on
non-firm purchases from our neighbors to serve | oad.

And what | just, you know, rem nd the
Commi ssion is that wasn’t at 17 percent or 15 or 16 or 12
and, you know, there’'s big debate on what’'s that economc
optimal bathtub curve. That was sonething well to the
right of that, and we were relying on neighbors that if
t hose nei ghbors woul d have cut that sale, our next option
was rotating feeders.

And that very thing happened in -- | believe it
was '15; it may have been ' 14, so where SCANA was relying
on non-firm we had to recall it. W needed it for our
own. And SCANA actually had to have rotating feeders.
And, you know, that was -- you know, when it is rare, you
know, | guess, Conmi ssioner Clodfelter, | would say that,
you know, all outages sort of aren’'t created equal
because when you run out of generation during an extrene
weat her event, the inpact on custonmers and the custoner
response is very, very different than if you have a
hurri cane and a bunch of trees fall on power lines. You

get asymmetric responses.
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| came into the industry in the “80s in
[1linois Departnment of Energy and went down to Florida in
the early *90s. That was right after Florida Power in
'89 had a | oad shed event Christms Eve because they had
unexpect ed 20-sonet hi ng degrees in Tanpa, and they turned
of f power on Christmas Eve. |It’'s hard to believe there's
anybody still in Florida alive to talk about it, but to
this day people talk about the Christnmas Eve out age of
1989, and you go to conferences and people wll talk
about that or they' Il talk about in the ‘90s when we used
a lot of DSM and we were relying too nuch on DSM and
hal f the custoners got off the DSM program because you
had to hit it too many tines.

So what happened in those events is you really
had asymmetric responses to these events. No one was
tal ki ng about the hurricanes back then, but they still
tal k about the utility running out of resources during
critically cold periods.

And so, you know, | guess ny point would be is,
you know, at the end of the day this is a big discussion
around risk, reward, and the cost, and we'll get into a
| ot of that today with your questions, and M.
Wntermantel and M. Brunson and the rest of our teamare

happy to dive into those details. But in practice, you
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know, | think there -- you know, naybe two points |’d
want to make is there is a much different response when
you’'re out of power and it’s 10 degrees than if you're
out of power and it’'s 70 degrees out.

When it cones to things |ike DSM you know, one
of the things we’re seeing, you know, it’s hard to
pi npoi nt exactly what appliance at every single custoner,
but if you just think about it logically, for exanple,
you can |l oad control like we did in Florida air
conditioners, and when you turn off air conditioners,
there’s little that the custoner can do. Wen you turn
off heaters, if you get too cold in your house, you turn
your oven on, you turn your space heaters on, you go to

Lowe’ s and you buy nore space heaters and you just plug

themin. And, you know, there are -- people do not want
to fundanentally be cold. |1’mnot saying there’ s not
roomfor DSM | certainly amnot advocating that at all

There’'s certainly promse in additional DSM But it has
its limts in terns of how |long you can turn themoff.
If you start clipping that peak -- another
thing 1'd like to, you know, meke clear, what we’ ve seen
in Florida, what we’ve seen in the Carolinas is you're
not actually clipping a peak; you’ re noving that energy

intime. So you re preheating or you' re postheating.
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The heater is going to make up for that heat it didn't
heat or it’s going to preheat it. And air conditioner is
going to run harder after you turn it off. So you're
actually shifting the energy use in tine and fl attening
t hat peak, which just makes a | ower peak, but the next
peak you ve created is longer. And so you get a change
In your load profile. It’s not sinply elimnating that
peak denand.

So, you know, one of the things we see in the
I ndustry a lot is this big desire for |oad control, which
Is a good thing, but it has its limts in terns of as you
start to flatten that and broaden it, now your two- and
four-hour batteries have | ess val ue because |’ve just
made ny peak six hours and ei ght hours because |’ ve noved
it with DSM

So you've got to look at this all holistically.
| think there’s no silver bullet in this. | do
encour age, you know, questions, and we’'re certainly
wlling to work with parties on articulating the risks
and rewards. But | wll just say that history has shown,
you know, there is an ability in the last five years and,
again, three tinmes | can point to, where had we been at
17 percent, we would not have served |oad. And so even

at 17 percent, you know, there is still risk, and we can
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-- you don’t want to have too nmuch. It’s too expensive.
As we’ ve tal ked about too little, you get a |ot of
volatility, and that can be very expensive. So where is
that right mddle point range? | think that’'s where, you
know, working with parties, you know, working through our
updat ed Resource Adequacy study we’'re -- you know, we're
| ooking forward to presenting those risk, reward
tradeoffs as we nove into our 2020 | RP.

MR. SOMERS:. Maybe just a couple nore. | know
you all don’t want to hear nme ask questions. You've got

better questions than | do. But maybe if | go to M.

Wntermantel. There was a |l ot of discussion in earlier
presentati ons about one in 10 LOLE and, you know, |'ma
| awyer and | maybe understand what that is. | know

that’s what you do for a living. But could you put into
perspective for us what that neans as a standard? Wo
relies on it? |s Duke or North Carolina overly
conservative by using that as the basis for devel oping a
reserve margin? | think it would also be inportant if
you coul d explain, at |least for ne, how does that LOLE
calculation, is that in and of itself the reserve margin
or how does that factor into the devel opnent of a
reasonabl e reserve margi n?

MR. W NTERMANTEL: Yeah, yeah. Sure, | can
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certainly talk to that, M. Soners.

So we did hear a |lot about this topic this
norni ng, and as far as defining LOLE, LOLH, and EUE, |
think we agree, you know, LOLE is just a count of events.
There is this standard, and the one day in 10-year
standard says I'mwilling to shed | oad one event every 10
years, and that is the overwhel mngly industry standard.
And | think the FERC report -- | know the Comm ssion has
brought up that FERC report. There's a survey. |
encourage you to go | ook at the backend. | don’'t know
t he nunber, but I’mgoing to guess nore than 70 percent
of the entities base their Resource Adequacy on one day
in 10.

Now, the nodeling can certainly -- let ne just
back up. So in the nodeling all we're doing is we're
nodel i ng the system and we’re i ncreasing reserves, SO
we’'re | ooking at a 10 percent, 11 percent, 12 percent, up
to 20 percent reserve margin. And for Duke specifically,
and | know we haven’t tal ked nuch about this, but this
shift to wwnter has -- it’s a focus, when | say 10 to 20
percent, |I'mreally tal king about w nter reserve margin.
Qur studies have kind of validated that if we have a 17
percent winter reserve margin, we’'re going to al ready

have a 15 percent summer. That’'s mainly due to the
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sol ar.

As we increase solar -- | know |'mgetting off
topic here, but as we increase solar, the sumrer reserve
margin is going to increase nore than the winter reserve
mar gi n because of the capacity value of that sol ar.

But backing up to the nodeling nmechanics, we’'re
just -- we’'re nodeling 10 percent reserve margin. At 10
percent reserve margin, the nodel spits out LOLE, Loss of
Load Expectation, LOLH, and EUE. And as M. Wl son, |
t hi nk, pointed out, your typical event is in the tw- to
five-hour range, so a .1l -- stay with ne here -- one day
in 10 years typically equates to .3 hours per year. And
so | think the FERC report does a good job in saying if
you use a 2.4 hour per year standard, you' re nuch | ess
stringent, you re nuch nore risky than a one day in 10,
because one day in 10 is typically going to be about a .3
LOLH 2.4 LOLH is certainly nuch higher, and you're
actually expecting to shed | oad every year if you use a
2.4 LOLH

And then EUE is sinply just the nagnitude of
t he Expected Unserved Energy. |It’s a good netric. In
fact, in the 2016 studies it was an output of the nodel.
We just didn't focus on it because we're on the one day

I n 10-year standard. So | think while it gives you
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addi tional information, | believe the one day in 10-year
standard used by other entities, used by Duke, has served
the industry well.

And | think one thing | really want the
Commi ssion to take away either fromthe FERC study or the
2016 Astrapé study, is what we find when we | ook at the
econom cs of slightly less than one day in 10 or slightly
above one day in 10, we really see that bathtub curve.
It’s flat for several percentage points. |It’s very, very
flat. So the inpact on custoner cost of noving from
say, a 15 to a 17 percent, what we see in all our
studi es, what we saw in the FERC study is relatively
small, and with that small increase in cost, you're
reduci ng your volatility substantially, so it’s worth
your insurance paynent, as M. Kirby brought up. |
t hought M. Kirby did a good job explaining that reserve
margin is definitely you re making an insurance paynent.
You're paying for additional capacity to offset sone of
this risk.

| would al so nmake the point that when we add a
MW of CT capacity, as we do in our study, there's
certainly a cost to that, but every MVWwe add there is
sone benefit, and so that’s what keeps that curve

sonewhat flat, right, because we are reduci ng the cost of
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maki ng expensi ve purchases, the cost of EUE, and those
are the main two itens in our nodeling. But as you go
too far, 20 percent, 25 percent, which the Conpany is
certainly not there today, that val ue di m nishes.

But it needs to be clear that just because we
go from15 to 16, our cost is not the cost of the CI. W
do get benefit of that CT and that needs to be
recogni zed, and that’s why that curve is fairly flat, so
there can be a pretty good sweet spot, | think, for the
Conmi ssion to determne, ook at risk and cost and
conpare that to the one day in 10-year standard. But to
me, the cost inpact is not that significant.

MR SNIDER. Wthin that -- sort of in that
range.

MR, W NTERMANTEL: Yeah. Wthin the -- in that
range.

MR. SNIDER: And, you know, just one |ast
clarity point on that. Wen you add that new CT, it’'s at
today’s technol ogy, so these CIs are nore efficient,
| ower fuel use, |ower carbon output than sone of the rest
of your fleet. So you' ve got 20, 30 year old units that
are less efficient, maybe burning oil or burning gas at
nore expensive cost, so you' re actually nmaybe running

these inefficient units less for a small nunber of hours
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out of the year and running this nore efficient. So
that’s just another -- you know, when you' re at
reasonabl e | evel s of reserve nmargin, another benefit that
offsets that capital cost of it until you start to invest
in too many of them and then that’'s why the curve goes
up, is then you just have inefficient deploynent of
capital. So there’'s just those factors that help create
that bottom portion of the bathtub curve.

MR. W NTERMANTEL: And one m nor point, just,
you know, | know the FERC study is the exanple study. |
don't want to take you too far, because that study is
based on sone sunmer peaking utility, and so the risk
that's described in there, | would argue, would actually
be even a little bit higher for a winter peaking because
the volatility around load in winter, if you are
constrained to wi nter peaking and that’s your planning
metric, there’s higher volatility in what that w nter
| oad can do conpared to summer. So it’s a nuance, but |
just want to nmake it clear that | think the FERC study
was a sumrer peaking, so to try to take nunbers and even
take the reserve margin levels, | think we need to be
careful there. That’'s not a w nter peaking study.

MR. SOVERS: Before | nove to | oad forecasting

and M. Brunson, was there anything else you wanted to
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respond to that you heard in presentations earlier today
based on the reserve margin topics?

MR. SNIDER: | guess, you know, maybe just a
little bit of response to, you know, we did work with the
Public Staff extensively after the 16 filing many of the
| ssues, the sensitivities, the data validation, the
nodel s. W put hundreds and hundreds of hours after the
report was filed, after our IRP was filed. W went to
several in-person neetings, several phone calls with
Public Staff, and so a lot of the things that were sort
of represented as, you know, didn’'t get addressed, they
were fully addressed and then sone. | nean, we put
significant effort.

You know, Public Staff and the Conpany at the
end of all that came down to a 1 percent difference.
There were a few nuance details that I’mnot going to
articulate here where Public Staff supported 16 percent,
the Conpany felt 17 percent was a better representation.
We show a 16 percent analysis in the | RP and base the IRP
on 17. But, you know, | guess ny, you know, the one --
the one thing | would bring to the Comm ssion’s attention
Is there -- you know, a lot of things that were cl ai ned
not to have been done were actually -- were not only

done, but they were done to an excruciating | evel of
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detail .

MR. W NTERMANTEL: And to that point | would
just add froma kind of thunbs on the scal e perspective
here, | think there were a couple itens that we went back
with Staff to kind of go through, | think sonme -- the
| oad forecast error, the weather extrapolation. W
perfornmed sone sensitivities to kind of show the inpact,
so | think the inpact of those was a little bit
overstated if we |ook at the study holistically.

So maybe just an exanple, we used three-year
ahead | oad forecast error, and the reason is because we
expect it takes at least three to five years to build new
capacity, so we’'re nmaking this decision for 2022 today.
We’'re kind of on the hook for neeting that | oad, and we
kind of need to make the decision three years in advance.
So that’'s why | oad forecast error is three years in our
nodel , and that’s what we assuned. |If we change that to
one-year forecast error, we drop the reserve margin by 1
per cent .

When we | ook at other inputs into the nodel
such as system EFOR, if you |look at the historical data
that we | ooked at, it was a -- it was a good operating
period, you know. | think the system EFOR was in the 3

to 4 percent range if you look in the appendi x of the
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st udy.

MR SNIDER. EFOR is forced outage rate.

MR, W NTERMANTEL: Sorry. Forced outage rate.
So when you think about systemforced outage rate in the
nodel , our generators are performng pretty well. So
that would actually -- if that increases, it would
actually make this go back up.

The other one is market assistance, which |
think Public Staff hit on significantly. It is a
significant assunption. And | do want to add sone col or
to market assistance, because as in the 2016 study, we
| ooked at renoving it all, and to get to one day in 10,
that reserve nmargin junps about 6 percent, so | want us
to be careful that we’'re already assum ng that we're
| owering our reserve margin by 6 percent. W’ re taking
I nto account these ties.

Wen a cold weather or a hot weat her event
occurs, it’s typically for surrounding areas as well. If
you | ook at the ' 14 event, PJMwas certainly going
t hrough i ssues. TVA and Southern were certainly going
through issues. So to say we can always rely on the
market, | think we just need to be careful there. W'’'re
taking it into account. W’'re going to look at it again

this year. W try to calibrate the historical. W spent
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significant tinme |ooking at pay and peak periods, what
did we get fromthe market in the past. W try to nake
sure the nodel is consistent with that. But that is a
bi g assunption. |If we mss that, then certainly one day
in 10 -- one day in 10 is off.

So at least froma narket -- the other piece is
mar ket assistance is typically nore for capacity shortage
than transm ssion shortage, is what we see at least in
t he Duke studies. Adding nore transm ssion, the
transm ssion i s probably there, but the real issue is
they' ' re getting the sane conditions in the capacities,
just not on the other side, so --

So if we were to change that assunption to be a
little bit nore aggressive, then reserve margi ns woul d
need to go up, right, if we assuned | ess narket
assi stance. That’'s probably a bigger driver than maybe
these 1 percent critiques that we're getting on | oad
forecast error, so | want to put it in perspective.

You think about how PJM does their reserve
margi n study. They certainly have significant physical
capability, but they actually put a hard [imt on what
they' re going to expect from outside nei ghbors. They
assune 3,500 MWtransm ssion |ine, which is about a 2

percent inport capability of their peak |oad, so they're
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already a little bit probably nore conservative on that
si de.

There are lots of assunptions. They all need
to be addressed, but | do believe in 2016 we spent
extensive tinme validating those, and so those critiques |
do take issue wth.

MR, SOVERS: |If | could nove to | oad forecast.
M. Brunson, that’s your responsibility, along with M.
Stillman and M. Davis, but the concern expressed by the
Public Staff was that the DEP wi nter forecast has been
too low. You ve been under-forecasting the peak | oad.
And sone or the other criticismfromsone of the other
commenters today has been that Duke doesn’'t seemto know
why the DEP custoners are having such a response to
extrene | ow tenperatures in the winter. Could you just
take a mnute or two to address with the Conm ssi on what
you and your team are doing to nmake any adjustnents to
the | oad forecasting nethodol ogy or what’'s been done in
response to past Conm ssion orders to ensure that the
Conpany presents the nost accurate |oad forecast, again,
under standi ng that no one can predict the future?

MR, BRUNSON: Sure. And it’'s correct, and |
can start --

MR SOMERS. |'mnot sure that m crophone is
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wor king very well. Maybe pull it a little closer.

MR, BRUNSON: Ckay. |It’'s better? And | can
start where the Public Staff left off, Bob H nton, and
hi s assessnent of the DEP wi nter peak was that one of the
primary drivers was the |ack of natural gas, particularly
in the DEP eastern region, as well as the overabundance
of electric heat punps. And that's one of the primary
drivers of why you see these real sharp spikes on very
cold winter days in DEP versus DEC.

But it goes a little further than that. There
are sone real distinct differences between DEC and DEP
froman econom ¢ standpoint, and we summari zed a | ot of
this information in the responses that we provided in
Novenber, | believe. There' s economc inplications from
househol d i nconmes, and if you think about the argunent of
how -- over the past years in North Carolina how parts of
the state’s -- netropolitan areas of the state are
grow ng much faster than non-netro areas, that kind of
plays into our industry as well. Household incones are
| ower in our smaller cities and rural areas. They are
| oner. The housing shells are little -- you have nore
nobi | e hones.

Since the recession we’' ve gone from hone

ownership to increasing renters that, you know -- which
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I's, you know, you’'re increasing the nunber of electric
heat punps. Al of these factors and a few nore that's
outlined in our summary conbi ned | eads to, you know,

t hose spi kes that we're seeing in DEP.

So what are we doing to address it? Wll, the
first thing we did, going back to the 2016 Conmmi ssi on
Order, we went and took a very hard | ook at our forecast
process and nmade sone changes. And we believe those
changes have produced sone very positive effects that
you'll see in the upcomng -- in the 2019 IRP and in our
upconm ng 2020 | RP.

Sonme of the other things we do is we are
constantly review ng and updating our inputs from
econom c inputs, which we get from Mbody’s Anal ytics
which is our economc vendor. W’re in constant contact
with our vendor. W | ook at and anal yze their econom c
projections. |f sonmething looks a little odd to us or
what -- you know, in terns of what we think the outl ook
woul d be, we are on the phone with them and aski ng t hem
to explainit. So we're not taking these projections
from you know, and just blindly utilizing themin our
nodels. W ask a | ot of questions.

You know, what we also do is we’re |ucky that

we have six jurisdictions help forecasters, and we often
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get together and we tal k best practices, what’'s working,

what’ s not, how do you approach this problem how do you
overcone, you know, any issues that you re having in your
jurisdiction.

And so those are sone of the few things that we
are doing to address, you know, to help keep the forecast
-- to increase the forecast accuracy not only in DEP, but
in DEC as well. It’s a continuous process with us.

MR. SOVERS: | have to ask, M. WIson
characteri zed Duke’ s expl anati on of custoners’ response
to these extrene winter tenperature events as bl am ng
| ow-i ncone and rural custoners. Are you in any way
bl am ng custoners for how they respond to extrene col d
weat her events in your work?

MR, BRUNSON: Onh, absolutely not. The data
that -- the analysis that is -- that cane fromthese
tabl es and charts that we provided cane fromresearch
fromthe EIA and our data that we use in our nodels cone
fromthe EIA that generate our -- that gives our
projections to our end-use nodels. So we have a | ot of
confidence in that data as well as their analysis. They
are -- and it’s an industry standard to use the data and
anal ysi s.

So when we say -- when you hear -- and |’
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take an exanple that we’'re blam ng rural househol ds for
spi kes in, you know, cold tenperatures; that’'s not what
the Conpany is saying at all. What the Conpany is saying
Is that the EIA analysis points out that it is nore
| i kely that households that are in rural areas may have
-- because of housing structure, maybe because of | ower
| ncones, maybe because of, you know, other -- |ack of
availability to natural gas and an overabundance of heat
punps, you know, on average, those group of househol ds
will -- you know, will have a higher intensity of heat
t han, say, a household in Charlotte that has gas heati ng.
Househol d i ncone is probably higher and has a nore
efficient outshow

MR, SOVERS: Thank you. Conm ssioner
Clodfelter, I could ask 10 nore questions, but 1’d rather
t he Conm ssion ask the questions that it believes are
| nportant, and so I’ --

COW SSI ONER CLODFELTER:  1t’ s your choi ce,
your tine.

MR SOMERS:. | would be happy to defer at this
point and hand it over to the Conmm ssion.

COW SSI ONER CLODFELTER:  That's fine. Yeah.
Sure. Start off, Conm ssioner Brown-Bl and.

COVMM SSI ONER BROAN- BL AND: M. Brunson, just a
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foll owup on your |ast point regarding residential and
rural use in the wntertine. | think one of the things
M. WIson pointed out, though, was there was no

di scussi on about the commercial inpact of extrene

weat her. Do we have anything, you know, to answer back
regardi ng comrerci al ?

MR, BRUNSON: Sure. And he was correct to
point that out. But the question that was posed to us
was what is the primary driver of winter, you know,

Wi nter -- spikes in winter peaks. The primary driver is
residential and it is space heating. Commercial does
have an inpact, but a |lot less inpact. That’'s why we
focused on residential.

COW SSI ONER BROMN- BLAND:  Are there -- you
know, just for our know edge and education, are there
specific drivers or inpact that cone along with
commer ci al use?

MR, BRUNSON: There are. | don’t have them
wth nme, but we can supply that. |If ny nenory is
correct, it was in the report, so we can supply that.

COMWM SSI ONER CLODFELTER: Gentlenen, | want to
start you off with a question that’s not really
technical; it’'s nore quasi policy. And then |I’ve got

others, but I want to start you with this one to get sone
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context, and then I’'Il let others ask their questions
after that.

The IRP -- | want to talk really about the role
of resource adequacy in the | RP process, so it’s a bigger
pi cture contextual question. And let ne illustrate the
question or give it sone reality by taking the 2019
update. | pulled that only because it’s the -- it was
easier for me to get ny hands on it. It was higher in
the pile than the 2018 report, so it cane off the top.

So the objectives the Conpanies articulated in
the 2019 IRP report, there are three objectives for the
pl anni ng process. One of those is a physical objective.
That’ s the resource adequacy or reliability nmetric. The
second one is a econom c objective, and that is to
determ ne the | owest reasonable cost portfolio of
resources. The third -- and |let ne say for those who
think we are still at too early a stage to tal k about the
Cl ean Energy Plan, this is the Conpany’s objective. The
Conpany’s articul ated objective is to reduce carbon
em ssions by 50 percent relative to 2005 basel i ne by
2030. So that’s an environnental policy objective, but
t he Conpany has articulated all three of those
obj ecti ves.

So really what | want to understand is how
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resource adequacy fits into that context. And so the
question, really, is does the Conpany take the position
and believe that it’'s possible to solve for all three of
those, to optimze all three of those values? Are there
cases that the IRP needs to exam ne where there are
tradeof fs bei ng nade anong those three different
obj ectives, one physical, one economc, and one I'IIl call
it environnmental policy, or does the Conpany think you
can solve for all three and optimze all three in a
singl e sol ution?
MR SNIDER: So |I'll take that one.
COW SSI ONER CLODFELTER: | figured you woul d.
MR SNIDER: Certainly, | think, you know, I
think it was M. Thonas poi nted out whenever you add a
constraint to the nodel, you re going to increase cost,
right? So to go from50 to 55 to 60, pick a nunber north
of a carbon constraint, that’s going to have a cost
i nplication. But we should have a discussion in the IRP
around our sensitivities to what are those cost tradeoffs
to change that trajectory of carbon reduction. So if we
want to go to ever higher levels, what’'s the cost benefit
di scussion? And through sensitivity and scenario
anal ysis, we can have that discussion.

Wien it cones to reliability, I don't think
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that’'s a tradeoff that we’'re currently envisioning right
now. In other words, the fundanental starting point, and
we can agree to disagree or say we still have to decide
is it 13, 14, 15, 17 -- TVA is using 25 right now for

w nter peak denmand -- what is the optimal point to |et

reserves go to before it’s tine to not |let themgo any

further? You shouldn’t -- and our current estimation is
you shouldn’t trade that to say you know what, |’'Il| just
accept nore risk, I"lIl be nore risky and I'Il not -- I’

take the chance I’mnot going to serve |oad when it’s
really cold out or really hot out nore often to achieve
anot her obj ecti ve.

And so | think you start with what does a
reliable systemlook |like, and I think the industry has,
t hough, you know, by and | arge uses the one day in 10
standard. W can have a pretty robust discussion of if |
go up or down in that, what’s the real econom c
I nplication of that and what are the pros and cons. And
so |’mnot saying you just present one. You can talk
about what are the pros and cons in your reliability
assessnent of noving to different levels, and we're fully
supportive of that, but | would not viewit as, hey,
we’'re going to get to | ower carbon or we can save a few

dollars if we’'ll just, you know, every year be wlling,
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you know, three days a year just not serve |oad or
sonething to that effect. So that’s not a tradeoff we're
currently envisioning in the IRP

So you correctly state there are those three
pillars, and I think you can make a tradeoff in two of
the three pillars, but you need to snap a line in the
sand and say what does a reliable electric system | ook
| i ke, and then no matter how you pursue planning, how do
you maintain that level of reliability that's expected
from your custoner base?

COMW SSI ONER CLODFELTER:  That is a very clear
and, actually, for you, a very succinct answer.

(Laughter.)

COMM SSI ONER CLODFELTER: | really appreciate
It. That was a nodel answer.

MR SNIDER. My boss is in the audience, so |I'm
checking that off on ny, you know, professional goals.

COMW SSI ONER CLODFELTER:  Well, | hope your
boss heard that. It’'s a nodel answer. | nean, it’'s a
very, very clear answer, and | thank you for it. And I
want to ask you this followup. Let’s assune that is the
position that the Conpany takes, let’s assune that’'s the
consensus position that's agreed to. | don’'t know

whether it is or not, by the way, but let’'s assune it is
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and that everyone agrees that that’'s really the line you
snap in the sand. Wuld it not be useful, though, to at

| east know the cost of that policy choice, and doesn’'t
that really sort of go to really what we’ ve been talking
about with sone of the other presenters this norning, is
what is the cost of the insurance policy |I'’mactually
buyi ng and how do | get a sense of that so that | can say
oh, yeah, I'mwlling to pay that --

MR. SNI DER: Absol utely.

COMM SSI ONER CLODFELTER:  -- to get that
outcone on physical reliability? I'mwlling to pay
that. And for that purpose don't | need to know in ny
| RP what’ s the alternative baseline? For exanple, the
baseline mght be the risk neutral econom cally opti nal
reserve margin, and | could say, okay, that’'s a, yeah, an
academ c neasurenent point, but we're going to go with
sonething different than that and this is the choice we
make and this is what it cost us to make that choi ce.
That cost is dollars that we don’t put on sonething el se.
Isn’t that a useful exercise to do?

MR SNIDER: | believe it is, Conm ssioner
Clodfelter. | think in our updated conprehensive
resource adequacy assessnent we will show both the

physical reliability of carrying | ess insurance --
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COW SSI ONER CLODFELTER:  Ri ght.

MR SNIDER:. -- |lower reserve margin, what does
that physically nmean in terns of expected outages, and
what’'s the cost difference fromthese various |evels of
reserve margins so that we know that as we nove -- use
any of these netrics to nove in terns of how nuch
I nsurance we want to carry, what's the net cost to
consuners for carrying that level, | think is a very
reasonabl e question to expect to be answered out of a
Resour ce Adequacy st udy.

COMW SSI ONER CLODFELTER: Wl |, thank you.
Agai n, thank you for that and | want to stay with it
because, again, | think that’'s why we’'re doing this
exercise here is, in part, because sone of the reasons
you’'re getting sone of the comments you're getting and
sone of the reactions you' re getting is that that’s baked
inin awy that it’s not really apparent to others who
haven’t been in the process, haven’'t been in the room
with the Public Staff, haven’t been working with M.
Wntermantel on the details of running the nodels and the
scenarios and don’'t really know, and so it’s not really
open and obvious for all to see. Wat could we do as a
Commi ssion -- I'"'mgoing to junp to the question I’ ve

asked earlier, but on this specific point is there
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anyt hi ng useful this Conmm ssion could do to help you in
maki ng the IRP a nore useful docunent on the point you
just made, on the point you just raised? |Is there
anything we could do to assist you in transformng the
docunent itself and the plan itself into a nore useful
illustration of the choice that’s been nade?

MR SNIDER: | think it’s fair for this
Comm ssi on, when it has an expectation of what will be
presented in the Resource Adequacy study, the types of
scenarios it would like to see, the nunber -- | nean, at
sone point we're trying to bal ance, you know, the
doability and the actual |ogistics, cost, tinme, you know,
we all have Iimted on both of those, with, you know,
where is the bang for the buck in this Resource Adequacy
study, so what particular range of sensitivities you
m ght want to see, ensure that we neet those expectations
up front and not after the fact. It is fully our intent
to engage Public Staff early on in this process and get
their input into it.

And so, you know, | think anything you do that
provi des sone guidance in that is beneficial, and we' ||
endeavor to do our, you know, our very best to neet those
requirenents.

COW SSI ONER CLODFELTER:  Thank you, again. |
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hope you appreciate that part of this exercise here is to
try to do sonething in that direction. W have to first
get educated before we can say anything useful at all,
and right now we may not feel that we’'re educated, but,
again, in the past all you' ve been able to do is you rol
It out and then everybody shoots at it, and | think what
we're trying to explore here is, is there a different way
of doi ng busi ness.

So I'"’mgoing to stop with that at this point.
W may cone back to it later. 1’ve got sone other
topics, but we’'re running out on tine, so l’mgoing to
| et others ask questions as well because | know sone
peopl e have sone questions. Comm ssioner Hughes.

COW SSI ONER HUGHES: Thank you all very much.
| ve always found that conmunicating risk, we can talk
about it one way that people understand it. |If | could
just get a clarification for ny own educati on on how the
nodel works. And | apologize. |I'’mnewto this job.

But is it safe to say that when we’ ve been
tal ki ng about this one in 10, if | was communicating it
to a neighbor or ny nother, | would say, Mom expect --
expect, not it mght, but expect that you or soneone you
know around town wll | ose power in the next 10 years?

Is that a better way to say it, or should I tell her this
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year you or someone you know around town, 10 percent
likely to have -- how would you communicate it? Does
t hat make sense, that difference?

MR. SNIDER: Right. Yeah. | think the one
thing I would add is a |l ot of discussion leading up to
this, that when it -- you can | ose power many nore tines
than that for other reasons. A tree can fall, right?

COMWM SSI ONER HUGHES: Ch, absolutely. Yeah.

MR SNIDER. So if you start with, you know,
there is about a one in 10 chance that this year, if we
have a really cold winter, you know, you may not have
power for a certain nunber of hours, and | think that is
-- or, you know, that's the level of reliability when it
cones to building enough generation. W can’t say under
every single circunstance we' Il be there. Like |I said,
think if we were at 17 percent in 2014 and ' 15, this
woul d be a very different discussion because we’d be

having this discussion on the other side of one of those

events. But we're -- you know, we’'re not planning for
100 percent, so | -- you know, Conmm ssioner Hughes, |
agree with how you -- | think either way is correct. You

can say, you know, only once a decade should you expect
the Utility not to have enough generation built to neet

extrenme weather or it’s 10 percent chance that this next
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year could be the year, because we don’t know -- you
know, that’s the one thing we can’t do is forecast

weat her well into the future. | nean, we get a week or
10 days, that’s one thing. But | renenber nost of these
pol ar vortex events, people were scranbling six, seven
days in advance. Three weeks before that there was no

di scussion of it. So you don’'t know when you're going to
have that col d-weat her year, you know, other than the
Farnmer’s Al manac. You know, you just can’'t say, you
know, when am | going to have that really cold, but, you
know, the Uility plans that, you know, nine years out of
10 you w Il not have --

And, you know, we had a discussion on the way
over. What’'s interesting in this is that doesn’'t nean
once every 10 years. |t mght be three tines in a decade
and then not for three decades, but the way to
communi cate it to the layman i s, you know, only one year
in 10 is the planning process set up to have to shed | oad
as opposed to being able to have enough generation to
serve you.

COW SSI ONER HUGHES: Wel |, thank you. | do
think that explaining it either way is problematic
because | think custoners react very differently to

t hi nki ng about 10 percent of sonethi ng happeni ng, because
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then they like to think that it will never happen because
they’'re a lucky person and it will never happen, whereas
it’s a real very different thing when you say you know
what, it’s going to happen to you in the next 10 years,
we just don’t know when it is. And --

MR SNIDER: That’'s a fair point.

COW SSI ONER HUGHES: Yeah. So | think, you
know, and | think the Conm ssion has to understand that,
you know, can we be angry with you if the thing happens
in Florida when you told us it was going to happen once
in 10 years? Well, it happened, right? But if you just
tell us next year, you know, 10 percent chance, we’'re
going to kind of give the idea that we're playing with
odds and that you sonehow nmade a m stake, you know, and
you blew it because, you know, you had -- you know, you
had 90 percent chance of getting it right. So | just --
|’mtrying to understand this for what |’ m paying for,
because |I think if we can expect it to happen for this
reason, you know, one in 10 years, | just need to be
confortable with that.

And the followup question for that is if you
can expect that to happen one in 10 years, so the Florida
situation, not if, but likely will happen in our service

area, what’'s Duke’ s current operating procedure or policy
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for dealing with that? Is it a two-hour rolling
bl ackout? Is it a five-hour? And what is -- what’s the
current operating procedure for that?

MR SNIDER: So without getting too nuch into
the real technical details, what happens is you' re going
to maintain a little bit of generation for grid
stability, so you re actually going to turn custoners off
before you exhaust every bit of your generation. And
then what you're going to do is you're going to continue
to rotate feeders until | oad drops or, you know, in the
W nter case it may be solar starts to cone on at 8:00,

9: 00, 10:00 in the norning, so a resource you didn't have
you now have, and so | can stop rotating feeders, right?
So it’s very situational dependent. And the very | ast
thing you want to do is rotate feeders, so we will do
everything in our power, from nei ghbor assistance to
using all of -- and that’s another, you know, thing that
cane up earlier. In the nodel we assune we use all of

our operating reserves except for that very narrow sliver

to maintain grid stability, so we wll use the operating
reserves. W' Il buy fromour neighbors even if it’'s
really expensive. W’I|Il put out public pleas for

conservation, which sonetines don't fall on pleasant

ears. You know, we were receiving responses back in the
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pol ar vortex event.

You know, you woul d think everyone would say we
get it, it’s never hardly this cold, it’s a good thing to
conserve, and sone people are that way, but that’s not
everybody. W get a lot of responses back saying this is
exactly what |’ m paying ny power bill for. | don’t want
to feel cold and put on a sweater and a coat in ny house
because it’s 10 degrees out. | want ny house toasty.

And it’s a different -- we can agree or disagree with

t hat perspective, but the Conpany sees that perspective

comng in.

So, you know, | ongw nded answer, | apol ogi ze,
but it is really, you know, situational dependent. |It’'s
our very last option. W'’ Il do everything in our power

to avoid rotating feeders, and hopefully it is short. |
w Il say, though, you know, as you clip nore and nore
peaks, and what we’ve seen is, yeah, that 6:00 and 7:00
in the norning are the highest hours, but we’ ve had
entire days where you ve only had a coupl e thousand MV
drop fromyour peak, you know, a few thousand MNto your
mn. load for that day. So as you start bringing that
peak down and, you know, batteries then raise ny off
peak, you know, DSM noves it to other peaks, so those

peaks get wi der and longer. And then the risk discussion
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changes because that feeder, then, by definition m ght
have to be longer in a different portfolio world. 1In a
world with a bunch of batteries and a bunch of DSM now
nmy LOLE gets spread out anbngst nore and nore hours, and
that’s a little bit nore technical, but -- so, again,
very situational, very portfolio dependent.

COW SSI ONER HUGHES: Wel |, last question is
just to put it so | can understand the perspective, when
It does occur, relatively how does that occur? | nean,
we can’t | ook at hurricanes where we’ ve | ost power or
when | had a two-week ol d baby and |I | ost power for 12
weeks -- | nean, excuse ne -- 12 days for the ice storm
we don’t know when that is all going to happen in stornms,
but for this other one we're nodeling it, I'mjust trying
to understand the relativity of that.

Ri ght now I’ m assum ng t hat Duke has
di sconnected custoners for nonpaynent, right? | nean,
that’s -- | nmean, every utility out there has a certain
nunber of di sconnects. Not sonething we enjoy, but also
sonmething the Comm ssion is really concerned with. Wat
ki nd of percentages now are di sconnected today versus
what woul d happen when this rolling blackout happens? Do
you have any idea? | nean, is it orders of magnitude?

Is it -- 1 knowthat’s sort of -- it’s an out-of-left-
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field question.

MR. SNIDER: Well, maybe one thing --

COW SSI ONER HUGHES: If you need to get back
tonme onit, that’s fine.

MR SNIDER: -- on that is even in that, which
Is an interesting point, and I'Il let M. Soners, if he
has nore information on this, but even the di sconnects
get suspended during these really cold weather events, is
nmy understanding. And M. Soners, correct ne if I'm
wong. Not ny area. But as | understand it, we wll not
di sconnect sonebody when it’s 12 degrees out. And it
j ust goes back to, you know, Comm ssioner C odfelter,
where an outage is not an outage, right, an outage at 10
degr ees.

So, you know, at any given point | don’t know
I f anyone here on the Panel has an idea for what percent
we have off due to nonpaynent or credit issues, but |
know -- you know, when | think about that in a cold
weat her event, we don't like to see that during extrene
weat her .

MR SOMERS:. If | could just add. | can
suppl enent you wth the detailed answer, but as M.
Sni der said, we have a noratoriumduring w nter period

and in high sunmer periods where we do not disconnect
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custoners for nonpaynent. | don’t know the nunber that
are di sconnected for nonpaynent today at this nonent and
t he exact paraneters of when we don’t. W have that
noratoriumdue to weather, but | wll be happy to get
that for you.

COMW SSI ONER HUGHES:  Yeah. |1'd be -- and, |
mean, | understand the difference of cold weather, but
also there’s a I ot of discussion about we want people to
have power at their house, so there's periods of tine
where a | ot of people don’t have power to their house
because of nonpaynent, and there’'s periods of tine that
peopl e aren’t going to have power to their house for
energencies. |1'd just |like to get themall in
per specti ve.

MR SOMERS: We will supplenment with that.

COMWM SSI ONER HUGHES: Thank you, sir.

COMWM SSI ONER CLODFELTER: Comm ssi oner Brown-
Bl and.

COW SSI ONER BROWN- BLAND: So M. Snider, you
menti oned in response to Comm ssioner Clodfelter a mnute
ago that in the upcomng reports you will net out and
show t he cost of our decisions where we can see. WII
that include what you nentioned earlier, take into

account the benefit of having a newer technol ogy and the
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benefits?

MR. SNIDER: Yes. That’'s a good questi on.

And, vyes, it wll. So what we'll do is we’'ll say, you
know, here’s the anount of capital you have to spend, and
it’s nore and nore to get nore CTs online. But as M.

W nt ermantel pointed out, what we' Il show, then, is
especially at reasonable |levels there's production cost
savings from putting these online.

Now, if you have a bunch of depl oyed capital
t hat never gets dispatched, then it’s sort of really
expensi ve insurance, but we’'ll show the net benefit, so
here’s the cost, and then here’ s the production cost
savi ngs, the purchase cost savings. And because the
val ue of unserved energy is such a small nunber, it is,

t hough, a portion of it, but we'll showit, and that w ||
make clear to the point of how nuch of that benefit of
unserved energy and how inportant is it that we get it
right. Is it 5 000? Is it 10? 1Is it 3?

You know, you can |l ook to recent events and see
where, you know, the one exanple | was going to bring up
Is ERCOI, that the one -- that’s the only one | know t hat
doesn’t have a reserve margin. They just let the market
-- and it went to over $10,000, the market clearing

price, when the wi nd stopped blow ng this past sumrer.
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But it doesn’'t drive the study, but we'll show it and
that will be good, so there wll be transparency on that,
how nmuch is driven by val ue of unserved energy, how nuch
pur chases, and how nuch just production cost benefit. So
we will net that all out.

COMWM SSI ONER BROWN- BLAND:  And then | have ki nd
of a nontechnical question just to have insight into the
Conpany’s work in this area. Do you have any idea kind
of the Duke work hour tine that is spent on resource
pl anni ng and resource adequacy, or you can tell ne the
best way to quantify that tinme, but is this a year-round
effort --

MR. SNIDER: You know, | would say |leading into
this update --

COW SSI ONER BROMWN- BLAND: -- that the Conpany
works on all the tine?

MR SNIDER. -- and, again, that’'s a good
guestion. You know, it's a four- to five-nonth effort at
| east. And, again, to Conm ssioner Clodfelter’s
question, that can vary dependi ng on how conpl ex we nake
t he study, how many scenarios are run, how many people
are involved, you know, so it can grow pretty
exponentially. But our current plan is about a four- to

five-nmonth study using internal resources, as well as,
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obvi ously, Astrapé who is our retained consultant on
this. And so we've both -- got both internal and
external. It is not any one person’s full-tine job, but
M. Davis, it’s a big chunk of his job for the next four
or five nonths, and then other people on ny staff will be
heavily involved. So | guess what |I'’m saying is maybe,
you know, collectively, if I had to put a quick nunber on
It, you know, 1 point sonething FTEs for five, six -- a
coupl e FTEs, maybe, when you | ook at collective tinme from
all the people that’'ll be reviewing it for five or six
nonths |eading into this, with potential roomto grow if
this scope --

COW SSI ONER BROMN- BLAND:  Percentage of their
full-tine --

MR. SNI DER:  Yeah.

COMW SSI ONER BROMN- BLAND:  -- j ob?

MR SNIDER. Yeah. And if | add -- ny five or
six people all are doing little bits and pieces, and |
sort of add themup into maybe a couple of FTEs. And
we' | | have senior managenent reviewing it. W’Il|l have --
you know, there’'s a fair amount of eyes that wll fall on
this throughout the process, but | think about it as, you
know, about that many nonths and, you know, a few people

working on it and then Astrapé's engagenent.
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COMWM SSI ONER BROMWN- BLAND:  And | woul d assune
that this is sonmething the Conpany woul d work on, whet her
or not there was regulatory requirenents around it or
not. | nean, you just have to be able to plan. Can you
In any way quantify how nmuch tine is dedicated to the
regul atory piece of it?

MR. SNIDER: Yeah. That’'s a good question. |
nmean, you know, we would do this, you're right. | nean,
we need to have adequate power supplies with or w thout
in order to, say, do a study. But, you know -- and | can
turn it over and nmaybe put Nick on the spot here a little
bit. | knowinternally they're doing the study, but then
there’s -- | think we answered hundreds of data requests.
W’ ve had witten testinony. You know, obviously, we
come in and present to Public Staff throughout the
process and we cone in and have this adjudicated case.

So there’s probably, you know, an extra 25, 30 percent
just sort of adm nistrative piece of it, and that’'s a
pure sort of eye in the sky on ny part of -- you know, we
have to wite testinony and we' ve got to answer

I nterrogatories, we've got to have a hearing on it, so
that adds to the adm nistrative side of it, but that’'s
part of the process, so it’s not a criticismof it. It’'s

just part of the process.
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COMWM SSI ONER BROMWN- BLAND: Right. Those --
you're using the termextra, but is that included in your
first nunber to me or are you saying this is |ayered on
top of 1t?

MR SNIDER: No. | think that’'s extra.

COMW SSI ONER BROMN- BLAND:  Ckay. Thank you.

COMW SSI ONER CLODFELTER: Before | ask for
others, I want to followup on one of Conmm ssi oner Brown-
Bl and’ s questions to close out the question and then get
guestions fromsone others. Probably from M.
Wntermantel and M. Snider both, it goes to sonething
that sort of has puzzled ne in the 2016 Resource Adeguacy
study and in the Novenber coments. And it really
focuses on the total system energy cost analysis. And
there was a statenent in the Novenber comments that the
total systemenergy cost analysis showed that it was nore
costly under that netric to use -- to carry a 13 percent
reserve margin than an 18 percent reserve margin, and |
t hought to nyself, well, how could that be, and |
t hought, well, it’s obviously because of the val ue of
unserved energy. Expected unserved energy is the
explanation for that delta. | went into the resource
report to ook at that, and the difference in the val ue

of expected unserved energy does not account for that,
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cannot fully account for the difference. So ny question,
really, is I’mwondering is that because -- M. Snider,

I s that because the addition of the additional resources
from1l3 to 16 percent -- to 18 percent, they' re going to
be dispatched in a different order, they're going to
change the order of econom c dispatch, they' re going to
change fuel &M cost? |Is that why we’'re seeing that
result? |Is that why we’'re seeing that result?

MR SNIDER: [I'Il let M. Wntermantel add to
it, but it’s that, plus, you know, again, we do rely, as
you poi nted out, on market assistance, and as you know
during, you know, high extrene events, nmarket assistance
doesn’t cone cheap because everybody is in the boat.

COW SSI ONER CLODFELTER:  Ckay.

MR. SNIDER: And so you’re avoi ding both
expensi ve market purchases. But even throughout the year
you’ ve got these new efficient turbines that are
di spl acing | ess efficient turbines.

COW SSI ONER CLODFELTER:  Ri ght.

MR. SNIDER: You may be displacing oil turbines
with gas. Since you can get significant -- it’'s not a
| ot of hours, but it can be significant dollars because
there’s a big MM difference at tines.

MR. W NTERMANTEL: Yeah. | think that covers
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nost of it. It’s scarcity pricing situations, but in the
nodel it goes both ways. |f Southern is experiencing it,
then Duke sells into that and gets the benefit of having
a CT as well, soit’s on both sides of the coin. But,
yeah, there’s just basically value to that CT beyond the
firmload shed event. And, you know, the energy cost
distribution at each reserve margin | evel you can see how
vol atile, so what happens on that far right side of the
curve, in the really high extrene cases you' re -- those
are the -- obviously, the significantly severe weat her
years you m ssed your |oad forecast error, all these
events taking place, and those costs stack up
significantly.

COMW SSI ONER CLODFELTER:  Thank you.
Questions? Conm ssioner MKi ssi ck.

COMM SSI ONER MeKI SSICK. @ Thank you,
Commi ssioner Clodfelter. And it’s really a followup on
sone of the questions that Comm ssioner Hughes was
aski ng, because | have a simlar steep curve of |earning
as a part of this Comm ssion. But |I’mjust curious, in
your nodeling, when you |l ook at this year and day in 10
years, | mean, what are you assum ng woul d be the
potential period of interruption of services? | nean, is

there a range of time that a custonmer m ght potentially
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be wi thout service? | nean, what does that actually | ook
| i ke and translate into?

MR. SNIDER: Take a shot at that.

MR, W NTERVANTEL: Yeah, yeah. Sure. So in
the nodel, so it’s probabilistic, right, so we’re | ooking
at out of all the sinmulations and iterations. So we're
running a full year -- | think for this study it was
2020, but -- so we're |ooking at 2020, and we're rolling
the dice and runni ng thousands of 2020s; one with high
| oad, one with different generator outage profiles, based
on all historical data of what could happen in 2020. So
If we’'re running thousands of iterations, we're figuring
out the probability that we’ll have one event in 10, so
we’'re basically taking all of these thousands of
Iterations and abbreviating it down to this ratio of one
in 10. But that really does nean that we’'re going to
have one event in 10 years.

An event is typically a few hours across a day,
three or four hours across a day, so that’s kind of the
ratio we’'re getting to, but we do have to realize we're
rolling with lots and lots of iterations to get to that
probability of one in 10. But, yeah, the |layman’ s way
woul d be to say basically one event in 10 years, which is

equi valent to about a three- to five-hour type event.
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COW SSI ONER MeKI SSICK: Typically, about a
three- to five-hour event within that range woul d be what
a custonmer mght experience in terns of interruption and
you would -- | guess it sounds as if based upon the
nodel i ng, you would say that you'd go out and it would be
rotated in your service area. Wo would be w thout
service during that period?

MR. W NTERMANTEL: So it would be a subset of

custonmers, and | would let M. Snider -- | don't know --
| mean, | don’t know the priority of how you guys
di sconnect. I’msure it’s sone equitable disconnecting

of customers, but it is a subset, so obviously not
everyone is | osing power.

COW SSI ONER McKI SSI CK: Ri ght.

MR. SNIDER: So, you know, and |I’'m -- again,
this is in past discussions with systemoperators, and to
get the actual protocol and procedure we could follow up
with that, but it’s nmy understanding that we have certain
| oads that are designated critical, so | think nursing
homes, hospitals that have critical | oad designation,
they are exenpt fromthe feeder rotation. And so that --
sonetinmes they’'re not isolated, so -- you know, |
remenber one tinme I think I was fortunate to live on the

circuit of a nursing honme, and so | was al ways restored
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quickly and it was al ways accused that it was because |
wor ked for the Conpany, and |I said, no, | don’t know

t hose people, but, you know, it was fortunate that | was
on that feeder. But other than that, it’s just an
equitabl e distribution of noncritical |oad, and so there
isn"t, you know, any priority other than that, you know,
who’ s deened, you know, sort of |life critical, and then
everybody el se gets rotated.

Now, how that exactly works and, you know, how
many m nutes each one goes before it cones back to them
that’s not ny area that | --

COW SSI ONER McKI SSI CK: Sure.

MR SNIDER:. -- traditionally work in.

COMM SSI ONER MeKI SSICK: And et me switch
gears a little bit, and this is going back to the, |
guess, the difference between the Public Staff, their
position on the 16 percent reserve versus 17 percent
reserve. Can you tell ne fromyour perspective why 17
percent is a nore valid nunber to use in projections?

MR. SNIDER: Yeah. And, you know, to be fair,
Public Staff took an issue-by-issue approach and did a
very, you know, conprehensive deep dive into each of
those issues. And | think, you know, our primary area of

di sagreenment is, you know, when all the Intervenors cone
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in and say -- you know, which is typical in these
proceedi ngs, not just the Carolinas, but as you hear N ck
talk or others, you know, there’s a body of I|Intervenors
that would Iike to see the Utility carry |ower reserves
and build |l ess generation. So they conme in with all
sorts of criticisns to say issue by issue, and there’'s
dozens, as you' ve just heard, dozens of inputs that go
in, here’s an issue | have, but they’'re |imted to any

| ssue that can lower it.

There’'s very little Intervenors that say, hey,
you’ re not carrying enough reserves. |’mconcerned that
you’' re being too aggressive on cold weather outages. |I'm
concerned that you' re being too aggressive and relying
too heavily on your neighbors. These proceedi hgs never
adj udi cate thensel ves that way. And so what we said as
we cane to the end of it is you raised sone, you know,
reasonabl e points for consideration on specific finite
| ssues that may tend to nove you from17 to 16. W tried
to point out but there are -- and while there’s
reasonabl e debate on those issues and we respect their
opinion on it, there' s also reasonabl e debate that we
were pretty, as M. Wntermantel pointed out, pretty
aggressive to only go to 17 percent. W relied heavily

on the neighbors. W assune that outages at the units
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are totally random and there’s not a positive correlation
to cold weat her neans nore outages. Punps freeze. You
know, things happen when it’'s 8 degrees out that don’'t
happen during nornmal outages. So if you would have had a
positive correlation of outages with cold weat her, we
woul d have had to carry hi gher reserves.

We didn’t put that correlation in, so we just
argued that, hey, we don’t necessarily disagree with
Public Staff that there is sone concern on a couple
| ssues, but on balance, if we were to take a holistic
view and say, yes, well, there’s a reasonabl e debate on
each of these individual inputs, the process sort of
works itself out where you only debate one side of the
equation. The Conpany feels appropriate that you shoul d
debat e where you’ ve been not only conservative, but also
where you’ ve been aggressive, and that on bal ance we were
still reasonably low, as a matter of fact, aggressively
|l ow, in our opinion, to stay at 17 percent, especially
when | ooki ng at history.

So we just agreed to disagree at the end of
that 1 percent difference and say, you know, not that we
di sagree with you on each specific issue, but we thought
that on bal ance, 17 percent was still nore appropriate

and in the best interest of custoners, while we respect
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Public Staff’s position on discrete finite issues, SO --
COMM SSI ONER MeKI SSICK: And - -
MR. SNIDER: -- that’s sort of what led to it.
COW SSI ONER McKI SSICK: Sure.  And | ast
question. Also keyed into that sane issue, | nean, from
what | could read, it looks like historically when you
wer e doi ng your projections, that your projections had

al ways been on the higher side in the past than what was

needed from-- if you would review the actual demand and
need. |Is that an accurate interpretation, or did |
perhaps m sread what | sawin the file and, | guess, read

these materials in the last 24 hours?
MR. SNIDER: Yes. And, you know, ny first
t hought when this was your first day on the bench was,
oh, ny Lord, what an issue to junp right into. 1It’'s |ike
let’s give the new Comm ssioner LOLE, LOLH, and EUE --

COW SSI ONER MeKI SSI CK: Yeah.

MR. SNIDER: -- and see if he's here tonorrow
But -- no. | appreciate --

COW SSI ONER McKISSICK: | will be.

MR. SNIDER: | appreciate that, you know -- you

know, how foreign this nust sound on day one. But as M.
Hi nton pointed out fromPublic Staff, | think froma | oad

forecast perspective what his concern is, is actually
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just the opposite, which is --

COW SSI ONER MKl SSI CK: Ckay.

MR. SNIDER: -- on a weather-normal basis, we
consistently, for lots of reasons that M. Brunson
di scussed and others, is we’ve actually consistently been
projecting here, and then weat her normal has been hi gher.
And so, you know, to sone extent we're doing a | ot of
research and saying, you know, are we actually getting
t hat DEP, you know, the issue of heat punps and
substitute heat sources and, you know, are we getting
that right? Wy are we under-forecasting? At DEP, the
eastern Uility, we have of wholesale |oad relative. W
didn’t tal k about that today, but that whol esal e | oad,
historically we used to treat -- we’'d get an energy
forecast and we’'d say it nust ook |ike the rest of the
system and we' d just apportion it into each hour of the
year. And then, you know, after digging deeply, the | oad
forecasting group said, you know, we need to inprove that
process. \Wol esale custoners are nunis or co-ops.
They’ re nmuch nore rural, nuch nore residential, and so
whil e, yes, they have a certain anmbunt of energy, the
hours in which and how they' re going to consune it is not
the sanme as the rest of the retail system So they're

| nprovi ng how they forecast our whol esale | oad as part of
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this inprovenent to try and understand these differences.

But Comm ssioner MKissick, what we’'re seeing,
t hough, is actually the opposite, which is we’ve been
under-forecasting. W’'re trying to understand why and
create that so that our forecasts are nore in |ine.

COMM SSI ONER MeKI SSICK: Yeah. | remenber now
readi ng about the polar vortex on two occasions. Thank
you for your input.

MR. SNIDER: You' re wel cone, sir.

COMW SSI ONER CLODFELTER:  Gentlenen, | want to
cone back to a planning question. Again, it’s not so
much a technical question as it is a planning question.
And | want to take off on one of the itens in the
Novenber responses. The Conpanies sort of indicated that
If youre looking in the near term there’'s greater
certainty on |oad forecasts and maybe even on --
certainly, you know nore about planned out ages, you nay
know nore about delays in bringing new capacity online,
you' re better able to determ ne scheduling of new
capacity additions and so forth and that, therefore, you
m ght be able to sort of get by with | ower reserve
mar gi ns than over the |longer 15-year planning period.
Well, the Comm ssion Rule requires you to do a 15-year

pl an, a 15-year forecast, but the observation in the
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Novenber filing suggested to ne a question, and that is
whet her it would be useful to run adequacy sort of
targets on a five-year, a 10-year, and a 15-year basis to
see what we’'re nmanaging. And this is why | ask that, is
we're in a tinme of enornous flux and change in the

evol ution of technol ogi es and busi ness nodel s, evol ution
of regulatory nodels, and so forth, and everyone is
telling us, you guys are telling us -- you guys are
ringing the bells just as |oudly as anyone el se -- that
the world is going to look very differently maybe five
years fromnow or 10 years fromnow. W don’'t have to
wait 15 years for the world to |look very differently.

And so that |eads to the question of should we be | ooking
at what are our risks -- what’'s our risk that we're
carrying over a shorter term because we may have bridge
options or we may want to talk about bridge solutions or
we may want to tal k about bridging strategies that get us
through a shorter termperiod before we make | ong-term
commtnents and | ong-terminvestnents. To do that,

t hough, we need to know what risks are we undertaking on
shorter tinme franmes. Wuld it be useful to have a
reserve margin that’'s based on a five-year forecast or
10-year forecast instead of just 15 years? It’'s a

pl anni ng questi on.
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MR SNIDER:. Yeah. 1’|l answer this, and then
If M. Wntermantel has -- because he’ s probably seen
this in many other parts of the country. [I’mgoing to do

It froma Duke-centric perspective.

| think you bring up a very good point with
respect to | oad forecast uncertainty, right? So we have
a nmuch better idea -- if you renenber, the reason we
pi cked three or four years out when we say how nuch | oad
forecast is, that’s howlong it takes to build a
generating unit, and so if | get this economc recovery,
wel |, you know, it’s unlikely that’s all going to happen
in six nonths. So | think it’s fair to say that in the
near term one, two, three years out, you could carry --
you don’t need to carry as nuch for econom c uncertainty
because you have a better vision on that.

Wth that said, if we took -- you know, of the
entire reserve margin, if we renove that one vari abl e,
that’s why | nade it ny third point -- renenber, there
were three points, weather, unit outages, and econom c
uncertainty. That econom c uncertainty is, you know, if
| remenber right, Nick, was like 1 percent, right? So if
we renoved econom ¢ uncertainty altogether or had one
year out -- was it --

MR, W NTERVMANTEL: | think one year -- if you
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have a one-year |oad forecast error it noves it 1
percent, but | do think if you renove it all, ny nenory
says it’s worth about a percent and a half of your
reserve margin. So if you conpletely know what our
econom c growt h assunptions are -- you still have weat her
uncertainty, right, that’s in every year -- but that’'s
really what you're | ooking at.

And then, really, beyond four years you can
make -- like M. Snider just said, you can neke that
deci sion again, so you really don't need to | ook at
uncertainty beyond that three- to five-year period
because you al ways have that decision going forward.

COW SSI ONER CLODFELTER:  Ri ght.

MR, W NTERMANTEL: But inside of four or three
years, there’'s a little bit of room but you' ve got to
think previously you ve already planned for that three
year based on a reserve margin, so all of a sudden it
drops because you m ssed the | oad forecast, you m ght
still be okay because you' ve got pretty good certainty
around what that |oad -- even though your forecast says
It’s actually gone up, went the wong way, you’' ve got
sone uncertainty because you re in that w ndow.

MR SNIDER: So to summarize, | think a short-

termand a long-term | don’'t see necessarily the val ue of
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having like a five, a 10, and a 15 --

COW SSI ONER CLODFELTER:  Ckay.

MR SNIDER: -- for that, but to say --

COW SSI ONER CLODFELTER:  Ri ght.

MR SNIDER: -- hey, could we live with a
little less in 20 and ' 21 or ‘22 conpared to beyond. So
what’ s ny 15-year planning horizon? WMaybe 12 or 13 of
t hose years | ought to have ny | ong-range, you know,
what ever nunber we settle on after we have the whole RA
report, but it’'s fair to assert -- and anal ogous to that,
| remenber back when we had really high inflation. |
think we used to -- this was pre ny tine -- rather than
have a single inflation rate, we said, you know, that's
just not sustainable Iong run, and we had a | ong- and a
short-terminflation rate in the nodel that said, you
know, we know it’s high, but we have a | ot of econonetric
data, econom sts saying that’s not sustainable for a 15-
year wi ndow, so we had two different inflation rates in
our IRP nodels. | think it’s reasonable to say you have
a short-termreserve margin that you could potentially
have slightly | ess because you re not exposed to that
econom c uncertainty to the extent you are in the |ong
run, and so, you know, | think there is sone nerit in

consi dering that.
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COMWM SSI ONER CLODFELTER:  And if we did that,
that m ght sort of affect how we evaluate the short-term
action plan. That’'s really where it would show on the
ground --

MR. SNIDER: Ri ght.

COMWM SSI ONER CLODFELTER:  -- is the way we
approach and the Conpany approaches the anal ysis of
what’'s the short-termaction plan.

MR SNIDER: Right. | think that's fair.

COMWM SSI ONER CLODFELTER:  CGkay. Conm ssi oner
Br own- Bl and.

COW SSI ONER BROAWN- BLAND: M. Snider, has the
Conpany t hought about or planned on engaging with the
co-ops and nmunis in a different way or a different manner
than the past in order to i nprove your view of the |oad?

MR. SNIDER: Yeah. You know, we have ongoi ng
neetings with the nunis and the co-ops, and the issue |
j ust spoke about is one of the things we’ve been raising
with them You know, we're -- it’s a two-way street,
right? They want to know a | ot of our forecasts and
proj ections around buil ding and cost and, you know,
they’'re a big part of that puzzle, so we want to know
their load growh, so we’'re -- we actually are engagi ng

with them you know, throughout the year, and as these
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cont enpor aneous i ssues arise, we're putting themin front
of themand trying to get their input, you know, with
their expertise wth their individual nenber co-ops as
wel | .

So one of the things, you know -- and |I'Il [et
Leon, if he wants to add anything to that, say, is, you
know, we are taking, you know, their |oad forecast and
we’re having a much nore robust discussion with themthan
maybe we did in the past, or we’'re | ooking at how we
apply that to our total shape a little differently than
let’s say we were five years ago.

So, yeah, there definitely is, you know, a
synbiotic relationship wwth the munis and the co-ops,
where we're all facing these sane issues together, and so
we're trying to make sure we’'re on the sane page from

pl anni ng, including |oad forecast.

COW SSI ONER BROMWN- BLAND:  Yes. | was going to
ask M. Brunson -- | nean, soO you're seeing inprovenent
over tinme in how-- in the forecast as it’'s affected by

the munis and the co-ops?

MR. BRUNSON: Yes. So one exanple that M.
Sni der nentioned earlier was how we canme to the
realization of that their shape was a lot different than

we thought previously. There were nore residential,
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whi ch neans they were a little nore spikier during, you
know, the wi nter peak season. So, you know, M. Snider
mentioned that earlier.

Anot her good exanpl e i s maybe about ei ght
nont hs ago we had a neeting wth one of the whol esal e
contractors, and it was a coll aborative effort on -- with
el ectric vehicles, howto inplenent that part of the
| oad, best practices, expectations going forward with the
vendor that we -- that was also a part of the
conversation. Everybody expects that to be a very big
change in our load going forward, so that's a good
exanpl e.

COMM SSI ONER CLODFELTER: Al right. Anything
el se from Comm ssi oners?

(No response.)

COW SSI ONER CLODFELTER: We’ ve worn you out
maybe | ong enough. W’ ve worn out the court reporter,
|’ msure of that. M. Soners, anything el se?

MR SOMERS. | don’t think so. Thank you very
much.

COMWM SSI ONER CLODFELTER:  Thank you all. |
really want to express our deep appreciation to everybody
for engaging in the exercise this norning. It hel ps us

when we | earn nore and get a chance to explore things
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when we’'re not in the heat of battle, as it were. So |
really appreciate that. M. Mtz returned. Yeah. Do we
need to call himback, just to get himback up to say his
name agai n?
(Laughter.)
COW S| SONER CLODFELTER: Al right. Wth
that, we are concluded. Thank you all.

(The proceedi ngs were adjourned.)
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 01                    P R O C E E D I N G S

 02            COMMISSIONER CLODFELTER:  Good morning.  Let’s

 03  come to order, and we’ll go on the record.  This is in

 04  Docket E-100, Sub 157, the Biennial IRP and Related 2018

 05  REPS Compliance Plans by Duke Energy Carolinas and Duke

 06  Energy Progress.  I’m Commissioner Daniel Clodfelter.

 07  I’m presiding this morning.  And with me this morning are

 08  our Chair Charlotte Mitchell and Commissioners ToNola

 09  Brown-Bland, Lyons Gray, Kim Duffley, Jeff Hughes, and I

 10  hope you’ll welcome our brand newest Commissioner Floyd

 11  McKissick who took the oath yesterday, and this is his

 12  first time with us on the dais, so we welcome him.

 13            We’re going to call, as I say, the Docket in

 14  E-100, Sub 157.  Let me talk to you a little about this

 15  morning and how we’re going to proceed this morning,

 16  because it’s going to be a little bit different than if

 17  this were an adjudicative hearing.  It is not.  So let’s

 18  be clear about that before we start.  Although we will

 19  have the court reporter make a record of the proceedings,

 20  the primary purpose of that record is not for purposes of

 21  evidence or adjudication, but really so that the

 22  Commission has a way to go back and refresh our memories

 23  about what we heard and what we thought and what we were

 24  told this morning.  So we will go on the record, but this
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 01  is not a hearing for adjudicative purposes.

 02            For those of you who were here a couple months

 03  back, this hearing will be conducted more like the

 04  informational hearing we held on the integrated systems

 05  operations planning component of the IRP process.  The

 06  goal of the hearing is really to enable the Commission to

 07  understand a little bit better what’s going on in the

 08  Integrated Resource Plans by the two Companies, to ask

 09  some questions to sort of deepen our understanding, and

 10  to flesh out any possible topics or issues that the

 11  parties or the Commission might think would warrant a

 12  further develop in more formal proceedings at a later

 13  time.

 14            So, again, this is an educational presentation

 15  and, again, I hope that’s the expectation that everyone

 16  brings this morning.  As a result of that we will not be

 17  taking sworn testimony.  There will not be cross

 18  examination of witnesses or cross examination back and

 19  forth or redirect examination by counsel.  We did ask

 20  that the parties bring with them today subject matter

 21  experts and not just chattering lawyers, and I understand

 22  they’ve all done that, being a chattering lawyer myself.

 23  But I understand they’ve done that, and so if you’re here

 24  in that capacity, we welcome you, but understand that
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 01  you’re not going to be testifying in a formal sense.

 02  We’re going to be asking you or your counsel or both to

 03  present to us in whatever style you may find comfortable.

 04            I want to thank the parties who have responded

 05  already in writing to questions presented by the

 06  Commission in the August 27, 2019 Order in which we posed

 07  a series of written questions to the Company and the

 08  other Intervenors in this docket.  I want to thank the

 09  parties for -- the responses were filed in November on

 10  those.  Let me say to those of you who have not had a

 11  chance to review those yet, there is a wealth of very

 12  important and valuable information in them on topics, in

 13  addition to those that we’ll be talking about this

 14  morning.  So there are many, many subjects covered in

 15  those written materials, in addition to the subjects of

 16  load forecasts and reserve margins.

 17            The focus of our presentations this morning

 18  will be on load forecast issues and reserve margin

 19  issues, and as a result of that we’ve asked the four

 20  parties in the docket who filed written comments on those

 21  two issues to present to us this morning.  There are

 22  other parties in the docket who may have filed comments

 23  on other issues.  We are not dealing with those other

 24  issues today, and that’s why we invited these four
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 01  parties to make presentations this morning.

 02            The Integrated Resource Plans are planning

 03  documents that the two regulated Companies prepare.

 04  They’re for their purposes, and they’re used by them for

 05  planning purposes, and so we’re going to take the

 06  presentation this morning in a little slightly different

 07  order than we would do in an adjudicative proceeding.

 08  We’re going to hear first from the commenting parties,

 09  including Southern Alliance for Clean Energy and some

 10  affiliated parties there, North Carolina Sustainable

 11  Energy Association.  We’ll then hear from the Public

 12  Staff, and last of all, we’ll hear from the Company.  So

 13  that’s kind of a reverse of the normal order of

 14  presentation, but, again, we anticipate that many of the

 15  questions we will have will be for the Company

 16  predominantly.  This is the Company’s plan, and so that’s

 17  really where we need to place the focus.

 18            We’ve told each of the four presenting parties

 19  that you will have up to 30 minutes for your

 20  presentations, up to 30 minutes for your presentations.

 21  You can do them however you like.  If you’ve got visual

 22  materials, we will take those in as additional comment

 23  materials.  They’ll not be evidentiary materials, but

 24  we’ll take those and put them in the record of the
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 01  proceeding as if they were supplemental comment matters

 02  in response to the Commission’s August 27th Order and the

 03  November 4th questions.

 04            So if you have written materials of that sort

 05  or slide presentations, we’ll deal with them in that

 06  fashion.  We won’t have to mark them as formal exhibits,

 07  but I will ask you if you’re using written materials or

 08  presentation slides that we make sure that we get them to

 09  the court reporter and we indicate who they’re coming

 10  from and some sort of title information so she can enter

 11  that in the record, and then we’ll get it into the docket

 12  accordingly.

 13            Questions?  Any questions from the participants

 14  this morning?

 15                       (No response.)

 16            COMMISSIONER CLODFELTER:  All right.  Let’s

 17  take appearances first, and then we’ll do the ethics

 18  reminder.  Appearances from the parties, or the

 19  participants, I should say.

 20            MS. THOMPSON:  Good morning, Commissioner

 21  Clodfelter, Chair Mitchell, and members of the

 22  Commission.  Gudrun Thompson appearing on behalf of

 23  Natural Resources Defense Council, Southern Alliance for

 24  Clean Energy, and The Sierra Club.
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 01            COMMISSIONER CLODFELTER:  And am I correct my

 02  understanding that you’re going to be presenting first?

 03            MS. THOMPSON:  That’s right, yes.

 04            COMMISSIONER CLODFELTER:  Your group of

 05  participants will be.

 06            MS. THOMPSON:  Yes, sir.

 07            COMMISSIONER CLODFELTER:  Great.  Great.

 08            MR. LEDFORD:  Commissioner Clodfelter, members

 09  of the Commission, Peter Ledford with the North Carolina

 10  Sustainable Energy Association.  With me is my colleague

 11  Ben Smith.

 12            MR. DODGE:  Good morning, Commissioner

 13  Clodfelter, members of the Commission.  I’m Tim Dodge

 14  with the Public Staff.  Also appearing with me today is

 15  Lucy Edmondson.

 16            MR. SOMERS:  Good morning, Commissioner

 17  Clodfelter, members of the Commission.  I’m Bo Somers,

 18  Deputy General Counsel, on behalf of Duke Energy

 19  Carolinas and Duke Energy Progress.

 20            COMMISSIONER CLODFELTER:  Thank you.  Okay.

 21  Before we begin, then, let me, in accordance with the

 22  State Government Ethics Act, remind the members of the

 23  Commission of our duty to avoid conflicts, and inquire at

 24  this time whether any member has a known conflict with
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 01  respect to the matters before us this morning?

 02                      (No response.)

 03            COMMISSIONER CLODFELTER:  Madam Court Reporter,

 04  please let the record show that no conflicts were

 05  identified.  And with that, again, Ms. Thompson, we’ll

 06  turn the floor over to you.

 07            MS. THOMPSON:  Thank you, Commissioner

 08  Clodfelter.

 09            COMMISSIONER CLODFELTER:  Let me say something

 10  else, too.  We’ll probably -- I think we had a little

 11  discussion about this yesterday.  We’ll probably open to

 12  questions with each participant after the presentation is

 13  made, we’ll open for questions from the Commission, but

 14  it may be that we may come back, circle back to you later

 15  once all presentations are made.  We may circle back to a

 16  party, a particular party when a particular question has

 17  come up in the intervening time, okay?

 18            MS. THOMPSON:  Okay.

 19            COMMISSIONER CLODFELTER:  Got it.

 20            MS. THOMPSON:  Thank you, Commissioner

 21  Clodfelter.  Thank you.  I first want to express my

 22  gratitude to the Commission for changing the format a

 23  little bit.  You’ll be glad to know that I’m not going to

 24  attempt to orally argue these highly technical issues.
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 01  Instead, we have brought our expert James Wilson down.

 02  Mr. Wilson was the author of the reports on load forecast

 03  and reserve margin issues that were attached to our

 04  Initial Comments filed in this docket and -- as well as

 05  our comments on the 2016 IRP.  So there are some issues

 06  that have continued to recur.

 07            So without further ado, I’ll ask Mr. Wilson to

 08  come up.  With the Commission’s indulgence, he’s -- Mr.

 09  Wilson has a presentation.  I’ve also printed out the

 10  slides from that and passed those out to the Commission

 11  and counsel and Staff.  And I’m going to position myself

 12  over there so I can operate the PowerPoint.

 13            And Mr. Wilson, if you could just -- if you

 14  don’t mind introducing yourself to the Commission.

 15            MR. WILSON:  Because I'm not testifying, I get

 16  to bring supporting materials.  Thank you for the

 17  opportunity to participate in this meeting.  I hope my

 18  comments will be helpful.

 19            You can go to the next slide.  Gudrun already

 20  mentioned that I provided reports in the last two IRPs.

 21  I’m an economist.  I’ve been involved in resource

 22  adequacy issues for many years, mainly in RTO regions,

 23  and I mention two papers from 2010 in the Public

 24  Utilities Fortnightly where I raised questions about the
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 01  one day in 10 years LOLE criterion, and that kind of set

 02  some balls rolling.  There were a number of other papers

 03  sort of on that topic after that, and I think to a great

 04  extent the FERC work and the FERC report was sort of a

 05  continuation of that topic that got started on the FERC

 06  report sites, my work on page 1.  So I’ve been very

 07  involved in that all along, and other related work is --

 08  can be found on my website.

 09            So the scope of my comments, I’ve kind of

 10  organized it into three topics, but topic one is the big

 11  one and the other two are much smaller, the resource

 12  adequacy analysis and the metrics/criteria.  So this is

 13  question one in the August order and the follow-up

 14  questions in the December order.  Then topic two is load

 15  forecasting and peak load mitigation topics which were

 16  your question two.  And then topic three, which is also

 17  very important, is on work plan in process and that was

 18  question 1H in the August Order.

 19            So as a preliminary matter, I kind of like to

 20  think of reliability -- we’re talking about reliability,

 21  resource adequacy here today.  I kind of organized it

 22  into four broad categories; distribution systems, which

 23  is where, you know, most outages that customers see

 24  occur; then there’s small transmission system, few
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 01  outages, but they can really big.  And then I’ve added a

 02  new one nowadays -- I didn’t used to include this --

 03  system operation.  That would be your problems ramping

 04  with variable resources on the system that could

 05  potentially lead to an outage.

 06            And then there’s resource adequacy.  I’m always

 07  trying to take resource adequacy out of the reliability

 08  box because it really can and should be supply, demand,

 09  prices, price sensitive demand.  We really ought to be

 10  able to get to a place where we balance the system with

 11  prices and active demand side.  But we’re not there, so

 12  resource adequacy is often still in that reliability box.

 13            Next slide.  So outage frequency and impact by

 14  these four different causes.  Distribution system, small,

 15  but many, and it’s by two orders of magnitude; it’s the

 16  greatest cause of outages for customers.

 17            Transmission system can be, you know, we don’t

 18  want to crash the grid, so we’re definitely going to do

 19  everything we can there.

 20            System operational, we haven’t seen too much of

 21  it.  It’s increasing.  If it happens, it’s probably going

 22  to be very small.

 23            And then, of course, resource adequacy, actual,

 24  you know, shortages on peak days, we really haven’t seen
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 01  that for a very long time.

 02            And one thing I want to emphasize, and it’s

 03  perhaps more on the next slide, is that it’s a real

 04  different type of outage from distribution systems or

 05  transmission systems than it is from resource adequacy.

 06  When the distribution -- a tree falls or whatever, the

 07  customer is suddenly out, he doesn’t know when he’s going

 08  to be back, it could be moments, it could be hours, it

 09  could be days.

 10            By contrast, typically, if we actually got to

 11  situations where we had to have a resource adequacy

 12  caused outage, it would almost certainly be an extremely

 13  hot or extremely cold day that was seen days in advance.

 14  The utility probably was warning customers we’re going to

 15  ask you to, you know, conserve energy on that day.  They

 16  might have even seen it hours in advance.  In some

 17  utilities you can go online and see whether you’re one of

 18  the rotating outage blocks and at what time.  And then

 19  it’s a very controlled thing, 30 or 60 minutes, so it’s a

 20  really -- and it’s also kind of directed towards

 21  typically the lower impact circuits, you know, typically

 22  residential, and avoiding essential use customers.  So

 23  it’s a real different value of lost load impact for

 24  resource adequacy than it might be for transmission or
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 01  distribution systems.

 02            And part of the reason I bring that up is that

 03  the Clean Energy Plan calls for doing work on value of

 04  lost load related to resilience, okay, and they’re going

 05  to probably come up with a big number there for

 06  resilience.  And I just warn you that that number is not

 07  the right number to use for resource adequacy analysis,

 08  in my opinion.  It’s a much lower number.  A typical --

 09  typically, the number is less than $5,000 per MWh used

 10  for resource adequacy.

 11            So next slide.  One day in 10 years.  Where did

 12  this come from?  Early 20th century.  It’s not actually

 13  known where it came from.  It’s extremely conservative.

 14  Even before my paper 10 years ago you could find papers

 15  decades earlier that suggested this is awfully

 16  conservative.  Is this really the right criterion?  It’s

 17  not a NERC or FERC requirement to plan for one day in 10

 18  years.  Reliability First Corp does require doing a study

 19  and for consistency across the regions they say use one

 20  day in 10 years and tell us what your reserve margin is,

 21  but that’s only to do a study.  There is not a

 22  requirement to build to satisfy one day in 10 years.

 23            So on the next slide -- and this is all in my

 24  papers, it’s very conservative -- it’s about orders of
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 01  magnitude more delivered reliability.  That is at the

 02  customer reliability than distribution systems typically

 03  deliver.  Because one thing we have to remember is when

 04  we say one day in 10 years, that’s a system event, but

 05  only a small fraction of the customers are probably going

 06  to have that rotating outage.  So for the customer, one

 07  day in 10 years is maybe one day in 50 or 100 or some

 08  number of years, depending on what fraction of the

 09  customer.  So that’s just -- when I say delivered

 10  reliability, that’s what I’m talking about, and that’s

 11  why one day in 10 years is like two orders of magnitude;

 12  fewer outages than most customers see from distribution

 13  system disruptions.

 14            So, and in my paper I was pointing out that

 15  with scarcity pricing that can reach thousands of dollars

 16  per MWh and with increasingly active demand-side smart

 17  meters, smart devices, and all that, then you really want

 18  the system to get to a place where prices are very high

 19  and a lot of customers are either knowingly or

 20  automatically reducing their load at peak times.  And

 21  when you actually are in that situation, the distinction

 22  between voluntary load drop at a price close to the value

 23  of lost load for customers or involuntary load drop, it

 24  gets to be very unclear and kind of irrelevant because,
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 01  you know, if I’m willing to pay 3,000, the price rises to

 02  3,000, if you cut me off before I was about to turn it

 03  off, I don’t care.  It’s the same place.  But that

 04  becomes very problematic for resource adequacy analysis

 05  that’s focused on calculating physical reliability

 06  involuntary load drop.  But it gets to be kind of mushy

 07  in a world with a lot more demand-side involvement.

 08            So next slide, I like this quote because I

 09  think every regulator can relate to it, the things that

 10  go bump in night that cause them -- that keeps them

 11  awake.  This is from Maryland, but I would guess that

 12  most regulators feel this way.  You know, the most

 13  important thing is to keep the lights on.  And that’s

 14  kind of their main charge.

 15            And then the next slide is this economist’s

 16  perspective on resource adequacy, and this is also on the

 17  first page of my paper, is that extremely conservative

 18  resource adequacy practices perhaps make more sense to

 19  the utility folks and the regulatory responsible folks

 20  who will be asked hard questions if they have to have a

 21  rotating outage, then it makes for the customer who has

 22  to pay for it.

 23            So when trees fall or a line melts in the grid

 24  or whatever, you know, that’s sort of an external cause.
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 01  It’s not particularly blood on your hands.  But when you

 02  just didn’t build that extra 500 MW and now you wish you

 03  had it one day, well, that’s, you know, why didn’t you

 04  build that extra 500 MW?  So I think there’s a little bit

 05  of a different perspective about resource adequacy, and

 06  it’s not necessarily consistent, in my opinion, with the

 07  interest of the customers.  So that’s kind of why I throw

 08  that out there.

 09            Now getting more specifically to your questions

 10  on the next slide.  Alternatives to the traditional Loss

 11  of Load Expectation in one day in 10 years, LOLH, Loss of

 12  Load Hours, and EUE, Expected Unserved Energy, these are

 13  also physical reliability measures in that they count

 14  outages, either hours or MWh, so they’re very similar to

 15  LOLE.  And typically there’s a very simple relationship

 16  between them.  So if one event -- if a typical event is

 17  four hours long and 200 MW deep, then LOLE one day in 10

 18  years would be LOLH four hours in 10 years and EUE 800

 19  MWh in 10 years.  Those would all be basically the same,

 20  so you could pick any one of those and you’d be in the

 21  same place.

 22            Now, over time, as load shapes change and as

 23  the resource mix changes, then those ratios might start

 24  to shift a little bit.  But, you know, when I saw the
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 01  FERC report and all this attention to LOLE and EUE and

 02  LOLH, I thought, you know, why at the time.  I mean, EUE

 03  is a better measure.  It’s closer to the economics

 04  because it's how many MWh got cut off, so it’s, you know,

 05  it’s closer to what you really care about because events

 06  can be very brief and they can be long, so EUE is

 07  probably a better physical reliability measure, but

 08  typically there’s a very simple relationship.

 09            Whereas, the last one, Economically Optimal

 10  Reserve Margin, you know, that’s sort of the economist’s

 11  notion of how you ought to set the reserve margin --

 12  marginal benefit, marginal cost.  I mean, for an

 13  economist what’s to not like about that?

 14            But the problem with the Economic Optimal

 15  Reserve Margin is that to calculate that, you have to

 16  really get it right as to what happens on tail events of

 17  your load, tail events of your plant availability.

 18  That’s just like physical reliability.  But in addition

 19  to getting all that tail event likelihood and frequency

 20  correct, then you’ve got what happens in other

 21  situations, the scarcity pricing, the assistance from

 22  other regions, if there’s an outage, what’s the value of

 23  lost load.  There’s all these price and availability

 24  assumptions that have to go into it, and for the most
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 01  part we don’t have any reasonable historical basis to

 02  come up with these numbers.

 03            And as you see in Duke’s filing, they point to

 04  something from 1982 as the basis, and this is also in the

 05  Resource Adequacy study.  1982 is sort of, you know,

 06  drives some of the data using that.  So that’s the

 07  problem with the Economically Optimal Reserve Margin, is

 08  it rests on a lot of assumptions that, you know, are

 09  really kind of troubling.

 10            Next page.  The approach used in SERVM, you

 11  know, the sort of bathtub curve, U-shaped curve

 12  over/under economics that’s been used for a long time,

 13  this is from 1978, one of my former employers, Decision

 14  Focus, and the Over/Under Model they developed for EPRI.

 15  So this conceptual approach has been around for a very

 16  long time, but as I mentioned, it does require a lot of

 17  very difficult assumptions.

 18            You know, if they’re set in a reasonable

 19  manner, an economically optimal reserve margin is always

 20  well below the one day in 10 years reserve margin, as in

 21  the FERC report, as in ERCOT.  I believe that, you know,

 22  if you do right and if you make reasonable assumptions,

 23  the economically optimal is multiple percentage points

 24  below the very conservative one day in 10 years.
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 01            COMMISSIONER CLODFELTER:  Well, you know, I had

 02  sort of planned to let you get all the way through the

 03  presentation, but this is such an important point that

 04  I've got to stop here and hear you talk more about it now

 05  so we get it clear and focused.

 06            So in the previous slide, though, you were

 07  saying the disadvantages and the problems are that we

 08  don’t really have good data or ability to model the value

 09  of lost load.  We don’t have consensuses on how to do

 10  that, on what the values should be.  The data points are

 11  how, then, can we execute this?  How do we execute if we

 12  don’t have adequate modeling or data capability to come

 13  up with the value of lost load?  How do we do it?

 14            MR. WILSON:  Well, I mean, there is a lot of

 15  information on the value of lost load.  There are lots of

 16  papers.  I think the FERC report says for residential

 17  customers the consensus is something probably a little

 18  less than $5,000 per MWh.  So if you’re imagining that a

 19  rotating outage is going to be done intelligently and

 20  imposed on residential customers, residential

 21  communities, because that’s a lower cost of the outage

 22  than if you hit commercial or industrial who haven’t

 23  voluntarily reduced, then, you know, you pick a number in

 24  that range, and 3 or 5,000, it’s probably not hugely
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 01  sensitive to that.  Now, if you put 30,000 in, it

 02  probably makes a huge difference.  But that’s just one of

 03  the assumptions.

 04            But, you know, I think if it’s done in a fairly

 05  balanced way, you have to make up an assumption about

 06  scarcity pricing, assistance from other regions, you have

 07  to come up with all this, but if it’s done in sort of a

 08  reasonable, balanced way, then you might get something

 09  that, you know, you've got sort of a consensus about and

 10  I believe it will be, as I suggested, well under one day

 11  in 10 years.

 12            But if you make very conservative assumptions

 13  for all those assumptions, a high value of lost load,

 14  high scarcity pricing, demand response only at high

 15  prices, limited assistance, if you make all those sort of

 16  conservative approaches -- and it is common in planning,

 17  it’s just sort of an instinct in planning exercises to

 18  make conservative assumptions, conservative,

 19  conservative, conservative -- but if you do that, then

 20  you’re not trading off marginal benefit, marginal cost,

 21  because you’ve made all these conservative assumptions.

 22  The marginal cost of a, you know, combined cycle unit or

 23  a peaker, that’s something we know real well within, you

 24  know, probably 10 or 20 percent.
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 01            But the marginal benefit is what depends on all

 02  these very difficult assumptions and depending on how you

 03  make these assumptions, you can probably get order of

 04  magnitude higher or lower.  But if it’s done in a

 05  balanced way, then, you know, you might get something you

 06  can agree on, but I do believe it will be well under, not

 07  above, the one day in 10 years.

 08            COMMISSIONER CLODFELTER:  I shouldn’t have

 09  interrupted you.  I’m sorry.

 10            MR. WILSON:  No.

 11            COMMISSIONER CLODFELTER:  We’ll come back to

 12  this topic in the questions, but I should have waited.

 13  Sometimes I can’t restrain myself.

 14            MR. WILSON:  And let’s move on.  That sort of

 15  Number 3 reliability category, I threw in there

 16  flexibility ramping with increasing solar penetration and

 17  also wind.  You need a lot of flexible resources on the

 18  system because they can drop off suddenly.  That’s kind

 19  of a new issue.  You know, everybody knows California has

 20  faced it.  You’re probably next in line or almost next in

 21  line, and that's a big issue.  And I guess really what I

 22  want to say on that is that the analysis that goes into

 23  understanding what the risk is there, what the

 24  possibilities are there, and what types of resources you
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 01  need to be able to be ready for that and provide

 02  reliability is so different from what goes into a

 03  Resource Adequacy study, which is looking at peak day,

 04  that I really encourage you to think of that as a

 05  separate issue that requires separate, very focused

 06  tools, and not really aspire to stretch the Resource

 07  Adequacy study to deal with this.  I mean, Brendan Kirby

 08  is going to talk about this more, but I really would

 09  encourage you to think of this as a separate issue from

 10  resource adequacy.  Resource adequacy is enough

 11  megawatts.  This is certain types of megawatts, and not

 12  large amounts, but enough so that you can operate the

 13  system reliably, given, you know, increasing solar and

 14  other penetration.

 15            So next slide is just a few takeaways, and I’ve

 16  already said this.  One day in 10 years, I criticized it

 17  10 years ago, and now I’m kind of sitting here saying,

 18  well, you know, it’s got some advantages because it --

 19  you know, physical reliability, load shapes.  We kind of

 20  know that.  I mean, there’s been some issue about winter

 21  extreme cold.  Plant outage rates, the same thing.  We've

 22  got a lot of information about that.  We’re not so sure

 23  about winter extreme cold.  These are things we know a

 24  lot about, and so calculating one day in 10 years or LOLH
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 01  or EUE physical reliabilities, fairly straightforward,

 02  relatively.  Economically Optimal is, you know, the right

 03  way to go, but -- the conceptually right way, but you've

 04  got the question of, you know, all the many assumptions

 05  you have to make.  So that’s mainly what I had to say on

 06  that.

 07            A couple other minor points.  Communicating

 08  resource adequacy needs, in some areas not really here

 09  yet, but might be coming, but in other areas they’ve got

 10  like 26 percent winter reserve margins.  It’s like what?

 11  Okay.  And the historical traditional reserve margin

 12  calculation is an installed capacity number, divided by

 13  the forecast or sort of 50/50 median peak load.  And both

 14  of those aren’t really the right -- the best numbers to

 15  use for this purpose in the sense that what really helps

 16  provide resource adequacy is not the installed capacity,

 17  but the unforced capacity, you know, taking into account

 18  outage frequencies and the capacity value for variable

 19  resources.  Sometimes it’s called UCAP, Unforced

 20  Capacity.

 21            So if you put that in the denominator and then

 22  in the numer--- in the numerator, sorry, and in the

 23  denominator it’s not really the 50/50 load that you’re

 24  planning for.  You’re really planning for the extreme
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 01  peak load.  So if you had 90/10 peak load, you know, that

 02  peak that you expect to incur once a decade, and some

 03  utilities in PJM and others do have that, you know,

 04  that’s really the number that tells you it’s closer to

 05  how much capacity you’re going to need.

 06            So if you take that unforced capacity, not

 07  install the lower number, and you divide it by your 90/10

 08  forecast, then you've got a number that’s like just a

 09  couple percent of unforced reserve margin over the 90/10.

 10  And the advantage of that is it would be much more

 11  comparable between regions, and it would also be much

 12  more stable over time as the forecast and the resource

 13  mix and load shapes change.  So I just throw that out

 14  there.  You might consider asking for that as sort of an

 15  additional.  An additional traditional IRM you might ask

 16  for that as an additional measure, and hopefully it would

 17  be much more stable over time.

 18            And then just the last comment on this topic,

 19  just to point out that Duke, in its filing, really didn’t

 20  respond to a number of my criticisms with the RA studies,

 21  economic load forecast error I raised issues, the

 22  relationship between extreme cold and load, and then the

 23  use of the confidence interval and value at risk, and

 24  then the lack of sensitivity analysis and such.  I’m not
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 01  going to go into details, but just to point that out for

 02  completeness, I guess.

 03            Next topic, much shorter, load forecasting and

 04  peak load mitigation.  And really this is still about the

 05  Resource Adequacy study because what I recommend here is

 06  that the load forecasting process and the analysis that

 07  goes into it can provide a lot of useful information to

 08  guide the Resource Adequacy study.  I mean, they already

 09  provide the forecasts, of course, the winter -- summer

 10  and winter peak load forecasts, but also the RA study

 11  wants a load forecast uncertainty error, but the load

 12  forecasting effort could come up with a high economic

 13  growth scenario.  It could tell you kind of how far off

 14  they would be if you were surprised by strong economic

 15  growth or low efficiency or something like that, and that

 16  could help guide what sort of assumptions ought to go

 17  into the RA study.

 18            It would be great if the load forecasters could

 19  analyze that 90/10 summer and winter peak.  That peak,

 20  it’s not expected every other year, but once per decade.

 21  It would be great if they had that because that would be

 22  a very important input to the RA study.  Without that,

 23  you know, the process of doing the RA study is making up

 24  values for things like this that aren’t necessarily
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 01  consistent with or guided by the load forecasting effort.

 02  So that’s why I recommend that the load forecasting

 03  experts get on this to maintain consistency.

 04            And then the only other point on topic two I

 05  wanted to make is which end uses contribute to winter

 06  load spikes, and this is one of your questions, of

 07  course.  And I first point out that Duke’s response was

 08  five or six pages, but it was mainly citing national and,

 09  you know, southeast regional data from EIA and EPRI.

 10  Apparently, there’s not -- there is still not really very

 11  much knowledge about specifically which types of end uses

 12  and customers are creating those winter spikes on the

 13  Duke system.

 14            The discussion, if you read it, it pretty

 15  clearly places the blame on residential customers.  In

 16  fact, there’s no mention of commercial and industrial.

 17  And, in fact, it’s pretty clearly to blame on rural and

 18  lower-income residential customers.  And you can see

 19  where that goes.  That probably, you know, suggests that

 20  it might be pretty difficult to be effectively mitigating

 21  or shaving those loads.

 22            But I would just call some attention to

 23  commercial customers, such as schools, stores, and

 24  offices, which when there is really extreme cold, you
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 01  know, one day in 10 years extreme cold in the forecast,

 02  which, of course, in the RA study is extremely important,

 03  but when there’s that sort of cold in the forecast,

 04  probably a lot of schools and businesses and stores are

 05  -- would be thinking about shutting down or opening late

 06  anyway, and so maybe the Company can get an agreement

 07  that, you know, when the forecast is below whatever for

 08  day after tomorrow, you know, you’ll decide to open at

 09  10:00 and you’ll, you know, either prewarm or reduce your

 10  energy use until after 9:00 because as you know, that

 11  winter spike, that it's very rare and very extreme and

 12  very narrowly on the 7:00 and 8:00 a.m.  So I just call

 13  attention to that possibility as something that’s sort of

 14  missing from their filing.

 15            Topic three, the Work Plan in process.  The

 16  proposed Work Plan in their filing I consider to be

 17  flawed.  There’s no mention of stakeholder input; only

 18  Public Staff.  It only calls for updating assumptions.

 19  It doesn’t really seem to allow for any reconsideration

 20  of any structural or, you know, elements of the approach.

 21  It only calls for sensitivity analysis after the

 22  validation and simulation and results.  In other words,

 23  it's just a reporting part of the thing, whereas, you

 24  know, I consider sensitivity analysis to be a really

�0030

 01  critical part of the process all along.

 02            And it also apparently tries to hardwire some

 03  controversial assumptions like the three year forward

 04  load uncertainty and weather data back to 1980.  So it

 05  suggests that the only sensitivity analysis will be

 06  Company requested, so, you know, there’s some things I

 07  note.

 08            And on my next page, you know, I would strongly

 09  recommend two main elements of it, which is stakeholder

 10  review and input throughout the process.  When you get

 11  input early on and you get the -- you hear the

 12  criticisms, you can respond to them, you can provide

 13  analysis, that will mean that after the report goes

 14  forward with those assumptions, you know, we already had

 15  our chance.  It’s already kind of -- you know, it could

 16  be a lot quieter after the fact.  So I think it can be

 17  real important to get that up front and, you know, I

 18  think it just improves the quality of the report to hear

 19  those criticisms.

 20            I can’t tell you how many times I’ve heard like

 21  PJM or ISO New England listen to stakeholders and say

 22  we’ll take that back.  And then next month on the same

 23  topic they’ve done some analysis and either they agree or

 24  they disagree, but they’ve got a sound basis for
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 01  whichever path they’re going to go from there.  And then

 02  that issue kind of is off.  You know, that one is taken

 03  care of.  So stakeholder review and input.

 04            And the other one is sensitivity analysis is so

 05  critical.  I really recommend that you require providing

 06  sensitivity analysis as requested pretty much throughout

 07  the process.  It’s real important early on to identify

 08  which assumptions matter and which don’t matter.  So just

 09  to give, you know, one of my favorite examples, we

 10  normally think that historical weather data, you know, is

 11  something very straightforward, and if you've got 20

 12  years of historical weather data, you’ve, you know,

 13  really got a lot of information about what weather might

 14  happen.  And if you used 30 or 40 or 50 or 80, you would

 15  expect that it wouldn’t make any difference, you know.

 16  At some point you’ve got plenty of weather data.

 17            Well, I suspect that in this situation where

 18  they use 20 or use 50 makes a difference, you know,

 19  results in a different IRM.  My filings kind of suggest

 20  that.  Duke says, well, what’s the right number, Jim?

 21  And I didn’t really have an answer for them, but the

 22  first step is sensitivity analysis.  It doesn’t make any

 23  difference.  If you get the same reserve margin, whether

 24  you use 20, 30, or 50, then we don’t need to talk about
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 01  this anymore.  We’re done.  We can move on.

 02            But if it makes a difference, you know, if

 03  going from 40 to 50, bringing in the 1980s, for instance,

 04  makes a big difference, then you've got to ask yourself

 05  1980s, you know, we saw some extreme cold that we haven’t

 06  seen since.  I mean, I may be talking about a different

 07  part of the Southeast, but, you know, do we really assign

 08  equal probability to that to what we’ve seen in the last

 09  10 years?  You know, it just -- it means there’s an issue

 10  that you need to look at.  So that’s why sensitivity

 11  analysis is so critically important early in the process.

 12  And lots and lots of the assumptions that could

 13  potentially become controversial if you do sensitivity

 14  analysis and show that they don’t matter, then people can

 15  stop talking about them and you can move on.

 16            And just as one example of a really good

 17  process, you know, PJM updates their reserve requirement

 18  study every year.  There’s a whole process they follow

 19  every year.  There’s a resource adequacy analysis

 20  subcommittee that meets several times during the year.

 21  We can ask for any sensitivity analysis we want and

 22  they’ll always do it.  Their report includes, I think, if

 23  I remember, it's 60-something sensitivity analyses, some

 24  of which I requested back in 2010 and lost interest in in
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 01  2012, but I never quite suggested that they take them

 02  out.  Maybe somebody likes them.  But, you know, there’s

 03  a very thorough process to review with stakeholders all

 04  the assumptions, any changes to methodology that people

 05  might want to raise that PJM is considering and just this

 06  whole process.

 07            And then when they publish that report in

 08  October, it’s usually a really quiet process for it to go

 09  through the whole approval process because we’ve already

 10  done it, you know.  I mean, maybe I didn’t like that or

 11  maybe I didn’t like that, but the stakeholders discussed

 12  it, PJM provided analysis, we went on and, you know,

 13  okay, I’m past that now.  So I really recommend that you

 14  consider, you know, a stakeholder involved process like

 15  that.

 16            So next slide, and I’m almost done, model

 17  validation.  I use the word validation in some of my

 18  filings, and when they couldn’t provide sensitivity

 19  analysis and they couldn’t provide model reports and they

 20  couldn’t provide this and this, I questioned whether they

 21  had validated their model because these were things that,

 22  in my opinion, you can’t validate a model without

 23  providing these bits of information.

 24            And Duke’s report, Duke’s response brings to my
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 01  attention, okay, validation, that can mean two different

 02  things.  Software validation, the computer model

 03  validation, it reads in all the inputs, it does the

 04  calculations it’s supposed to do, it creates the

 05  summaries and reports, and it does all that correctly.

 06  Okay.  I accept.  I accept that.  When I talk about model

 07  validation, I mean, you’re putting in all these

 08  assumptions and you’re trying to represent a real world

 09  phenomenon that we’re concerned about if we don’t have

 10  enough capacity built.

 11            We’ve got a lot of assumptions about load and

 12  resource outages and neighbors and scarcity and

 13  customers, and all that’s coming together.  That’s our

 14  model.  And validating that takes a lot of looking at

 15  just exactly what’s happening on these tail events, what

 16  all is coming together, how often, how sensitive it is to

 17  these various assumptions which matter.  It takes a real

 18  critical eye.  I get the impression that hasn’t been

 19  done, so I kind of wanted to make that distinction.

 20            And I also want to point out that, you know,

 21  there are some places in the report where it seems to

 22  suggest that there’s so many scenarios, it has to be

 23  accurate.  Okay.  So if I had like a weird, you know,

 24  five-sided die with different shaped sides and I wanted
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 01  to know how frequent is a 1, I could throw it 10 or 20

 02  times and maybe it shows up, you know, 10 percent of the

 03  time.  That wouldn’t be very confident.  I could throw it

 04  a thousand times, and then maybe I have, you know, 10 --

 05  100 out of 1,000.  If I throw it 1,000,000, I have a

 06  pretty good idea of how often that 1 shows up.  But

 07  that’s not true of probabilistic models.  Lots and lots

 08  of scenarios just means you’ve got, you know, probability

 09  distributions with lots of points on them.  It doesn’t --

 10  so don’t -- just because there’s millions of scenarios in

 11  there, let’s not make -- think of that as like scientific

 12  observation.

 13            And then just the last thing, the Clean Energy

 14  Plan calls for an iterative and transparent process that

 15  involves stakeholder input throughout, and I'd just leave

 16  you with that thought.  I think that would be a very good

 17  thing to do.

 18            And that’s my presentation.  I hope I didn’t go

 19  too long.

 20            COMMISSIONER CLODFELTER:  Thank you for that.

 21  And as I said at the beginning, we will receive your

 22  slide deck as additional comment material in the docket,

 23  so we’ll file them accordingly.  We’re going to open to

 24  Commission questions, and I want to start with just a
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 01  couple, and then so that I don’t dominate it, I’m going

 02  to let other people talk then.

 03            But I want to go back to the issue of the

 04  economic optimal reserve margin.  In the 2016 Resource

 05  Adequacy studies that Astrapé did for Duke, they have

 06  this, I don’t know what you’d call it, crosscheck where

 07  they check the LOLE results against what they call the

 08  total system energy costs.  And as I understand it, that

 09  does try to in some way put an economic sort of valuation

 10  of some sort on the results, on the calculation.  And

 11  they say in the 2016 study that it pretty well comes to

 12  the same result, that if you use their calculation and

 13  computation of total system energy cost, the low point of

 14  the bathtub curve is exactly where they calculate it on

 15  the physical reliability metric.  You want to comment on

 16  that?

 17            MR. WILSON:  Well --

 18            COMMISSIONER CLODFELTER:  How useful is that?

 19  What credibility should I give it?  What weight should I

 20  give it?

 21            MR. WILSON:  Yeah.

 22            COMMISSIONER CLODFELTER:  How useful is it?

 23            MR. WILSON:  Well, what it is, is their

 24  economically optimal reserve margin approach in that
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 01  study comes up with a reserve margin that’s, you know,

 02  very close to the one day --

 03            COMMISSIONER CLODFELTER:  Right.

 04            MR. WILSON:  -- in 10 years.  And in my filing,

 05  I kind of criticize some of the assumptions like the

 06  economic load forecast uncertainty and others.  But, you

 07  know, they’ve got a very high VOLL number in there.

 08  They’ve got assumptions about demand response and

 09  assistance and scarcity pricing that all contribute to

 10  assigning very, very high costs to situations not just --

 11  and I note that the VOLL number isn’t even very

 12  sensitive, because what they have is when capacity is

 13  rather tight, you’re not having involuntary load drop.

 14  You’re just having tight capacity.  They’ve got extremely

 15  high cost things going on at that time based on all the

 16  assumptions that they have made.  So, you know, I think

 17  they’ve got thumbs on the scale there, and that’s why

 18  they get that up to the one in 10 level.

 19            You know, as I suggest, I think that if you put

 20  more reasonable numbers on a lot of those assumptions,

 21  you get an economically optimal reserve margin that would

 22  probably be, you know, two, three, or four more points

 23  below the one day in 10 years.

 24            COMMISSIONER CLODFELTER:  Let me shift to
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 01  another topic and then I’ll let others talk to you.  You

 02  opened a topic that I didn’t know whether we’d get into

 03  this morning, but you have gotten us into it, so I want

 04  to explore it just briefly.

 05            From a customer standpoint, an outage is an

 06  outage, and I’m not really particularly sensitive to the

 07  cause of that.  I experience it differently based on the

 08  cause.  As you explain, an outage that’s caused by

 09  distribution disruption is going to -- I’m going to

 10  experience that differently than a resource adequacy

 11  outage, but it’s still an outage.  And I’m going to have

 12  to grapple with an outage and deal with an outage.  And

 13  I’m going to want to deal with the most important outages

 14  to me first.  They’re my top priority.

 15            So I’m looking at a situation where I can

 16  invest limited dollars.  Ratepayers have a limited

 17  capacity to pay.  We have to manage that all the time.

 18  There’s only so much we can say to them you've got to

 19  pay; this is your rate; this is the -- this is the rate

 20  we’re going to ask you to pay.  There’s only so much we

 21  can ask them to pay.  And we can deploy that revenue

 22  that’s generated by those rates, then, to address the

 23  reliability issues in different ways.

 24            One of them is to put those dollars toward
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 01  resource adequacy.  Another one of them is to invest

 02  those dollars in improving SAIDI and SAIFI results and

 03  reducing distribution system disruptions.  That’s a

 04  reliability issue.  The customer says reliability to me

 05  is what matters.  Reliability is what matters to me.  I

 06  don’t want my power to go off.  Multiple causes of that.

 07            So has anybody figured out how to make an

 08  effective decision model for saying what resources should

 09  optimally be put toward the resource adequacy question as

 10  opposed to improving SAIDI and SAIFI?  That’s really the

 11  choice that we’re confronted with right now and I expect

 12  will be continued in the future.  I’ve got $100 million

 13  of ratepayer dollars that I can ask them to pay.  Should

 14  I put that $100 million on improving SAIDI and SAIFI or

 15  increasing -- improving reserve margins?  Has anybody

 16  figured out a decision-making model for addressing that

 17  question?

 18            MR. WILSON:  That’s a really good way to

 19  structure it.  I like that.  I don’t know if I’ve seen a

 20  model that actually tries to make that tradeoff.  I mean,

 21  in principle, to an economist, you should do the marginal

 22  benefit to marginal cost on both of those decisions --

 23            COMMISSIONER CLODFELTER:  Right.

 24            MR. WILSON:  -- and that will get you to the
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 01  right point where you’re spending your marginal dollar

 02  correctly on either one.

 03            I do want to dispute a little bit in outages

 04  and outage --

 05            COMMISSIONER CLODFELTER:  Well --

 06            MR. WILSON:  -- because, you know, the

 07  distribution system outage, you don’t know whether you’re

 08  going to be back in a moment --

 09            COMMISSIONER CLODFELTER:  Right.

 10            MR. WILSON:  -- or in 10 minutes or in an hour

 11  or two weeks sometimes.

 12            COMMISSIONER CLODFELTER:  As I experience it,

 13  it is more disruptive, yes.

 14            MR. WILSON:  Yeah.

 15            COMMISSIONER CLODFELTER:  As a customer --

 16            MR. WILSON:  Right.

 17            COMMISSIONER CLODFELTER:  -- it is more

 18  disruptive, yes.

 19            MR. WILSON:  Whereas the rotating outage on the

 20  extremely cold or hot day, you may actually have been

 21  warned the day before that this might happen, and you may

 22  be able to go online and say, oh, geez, I’m, you know,

 23  7:00 to 7:30.  You know, it can be a lot less disruptive.

 24            But that is the way to think of it, and I think
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 01  you’ll find that, you know, for a lot of customers that

 02  marginal dollar is much better spent on the distribution

 03  system than on, you know, driving the incredibly unlikely

 04  of one day in 10 years even lower.

 05            COMMISSIONER CLODFELTER:  Well, I hear you.

 06  You know what I’m searching for.  If you come across

 07  anything really good in the literature or you develop it

 08  yourself or you know somebody else has developed it and

 09  wants to win a prize for it, you know, we’re open for

 10  business.  We’d like to receive it.  But, again, it’s a

 11  difficult task, and what you’re telling us this morning

 12  is that we’re being -- your position is we’re being

 13  overly conservative, the Companies are being overly

 14  conservative about how they value, in effect, resource

 15  adequacy.

 16            And so what I’m sitting here saying is uh-oh,

 17  how do I explain to a customer that I’m putting those

 18  dollars into resource adequacy when what the customer

 19  really wants me to do is to deal with vegetation

 20  management and other distribution system related

 21  disruptions and keep the power on --

 22            MR. WILSON:  Yeah.

 23            COMMISSIONER CLODFELTER:  -- at the

 24  distribution level.  How do translate that?  That’s what
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 01  I’m looking for.

 02            I’m going to stop with that and see what other

 03  topics others want to explore with you.  So other

 04  Commissioners?  I’ve got other questions for you, but

 05  let’s see if other Commissioners do.  Nobody?  All right.

 06  Wow!

 07            All right.  The point on slide 13 that you’ve

 08  got about the flexibility in ramping reserves, I’m going

 09  to ask you to comment on this issue that we’re sort of

 10  addressing here, and then I’m going to ask it of you

 11  because it saves me time asking it of the Company later

 12  because I’m going to want the Company to talk about it,

 13  too.

 14            So we’ve just gone through a proceeding here in

 15  which we have dealt with the issue of how we have solar

 16  penetration in North Carolina utilities’ territories is

 17  causing a change in reserve requirements, operating

 18  reserve requirements, and we’ve established certain ways

 19  that we’re going to deal with that through our avoided

 20  cost pricing for projects that are interconnecting to the

 21  grid.  In the course of that exercise we’ve sort of

 22  modeled, or the Companies have modeled what additional

 23  operating reserves they do expect to have to put online

 24  and to maintain in order to accommodate various levels of
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 01  solar penetration in their systems.

 02            So I then read the Resource Adequacy study, the

 03  2016 Resource Adequacy study, and what I understand is --

 04  and, again, I’m asking of you, but I’m going to try to

 05  get Mr. Wintermantel and Mr. Snider to tell me if I’m not

 06  getting it right, and then to comment on it -- is what I

 07  understand is that when the Company is looking at

 08  resource adequacy, an embedded component of that starts

 09  off with minimum operating reserves.  That’s taken as a

 10  fixed input, and then you build off of that to try to see

 11  what else you need for resource adequacy.  Well,

 12  operationally, though, am I right operationally when

 13  you’re facing an extreme event, when we come to a point

 14  of an extreme event, weather or some sort of unplanned

 15  outage or a combination of all those things, the first

 16  thing that’s going to happen, there’s not going to be a

 17  load shed.  The first thing that’s going to happen is

 18  you’re going to be starting to shave the operating

 19  reserves.  Am I correct about that?

 20            MR. WILSON:  Yes.

 21            COMMISSIONER CLODFELTER:  And so as you begin

 22  to run down the operating reserves, you know, you’re

 23  under your target reserve margin, but you haven’t yet had

 24  to shed load because you’re using up your operating
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 01  reserves.  And so I’m thinking about the fact that we’re

 02  now experiencing levels of solar penetration that are

 03  causing us to increase operating reserves.  Well, why

 04  does that matter?  Why does that matter to me?  Because

 05  the peaks -- it matters because the peaks that our

 06  utilities are experiencing are winter peaks, the early

 07  morning winter peaks, and during those early morning

 08  winter peaks I’m not managing flexibility and ramping

 09  problems from solar penetration.  Solar is not on the

 10  grid.  The sun is not even out yet.  So I’ve got more

 11  reserve margins now in my system that I can manage to

 12  avoid load shed.  And so it seems to me like that’s

 13  become an advantage for me now.  I can sort of treat that

 14  as almost like free reserves for capacity planning

 15  purposes -- for capacity planning purposes.  I look at

 16  that as sort of like found money.  Am I looking at it the

 17  wrong way?

 18            MR. WILSON:  Well, I mean, the reserve -- the

 19  planning reserve margin is driven by the summer and

 20  winter peak loads.

 21            COMMISSIONER CLODFELTER:  Sure.

 22            MR. WILSON:  It doesn’t really have to do with

 23  how much operating reserve you have to have mobilized

 24  during a time of year.  What is it, you know, April or
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 01  May or, you know, afternoons when the solar might drop

 02  off suddenly?  That’s operating reserve.  That’s

 03  different from the planning reserves.  That’s just some

 04  of those capacity that you have on the system has to

 05  actually be ready to respond at that time, but -- so

 06  those are really kind of very separable.

 07            But I agree with you, and I actually argued

 08  this, that on that extreme winter peak you probably don’t

 09  need for that very brief period very much operating

 10  reserve because you know that load is going to drop very

 11  quickly, and I kind of suggested that at least as I

 12  understood from certain documentation, that they were

 13  assuming that they would hold a lot of operating reserve

 14  right through that very sharp winter peak, and that led

 15  to load loss and raised a winter reserve margin.  That

 16  was my impression, what they did.  So that’s another

 17  assumption that merits some attention this time around.

 18            COMMISSIONER CLODFELTER:  So it does connect?

 19  It connects in the way you just articulated.

 20            MR. WILSON:  That’s how it -- that’s how it

 21  connects.

 22            COMMISSIONER CLODFELTER:  Okay.  All right.

 23  Well, I --

 24            MR. WILSON:  It seems reasonable that you would
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 01  be willing to go a little -- I mean, there’s a minimum

 02  operating reserve so that you are ready to not crash the

 03  transmission grid --

 04            COMMISSIONER CLODFELTER:  Right.

 05            MR. WILSON:  -- if you lose, you know --

 06            COMMISSIONER CLODFELTER:  Right.

 07            MR. WILSON:  -- your n minus 1, whatever, n

 08  minus 2, whatever.  You know, there’s that.  And you’re

 09  going to maintain that minimum operating reserve under

 10  all circumstances in order to be transmission reliable.

 11  But that’s probably less than the amount, the full amount

 12  that you normally want.  I agree.

 13            COMMISSIONER CLODFELTER:  Okay.  In your --

 14  when you began, you indicated that a great deal of your

 15  experience was with market systems that are participating

 16  in markets, organized markets.

 17            MR. WILSON:  Yes.

 18            COMMISSIONER CLODFELTER:  We are not, of

 19  course.

 20            MR. WILSON:  No.

 21            COMMISSIONER CLODFELTER:  And so we have to

 22  manage this issue through resource adequacy.  We don’t

 23  really have the opportunity to go out and have supply and

 24  demand managed through the market.  We manage it through
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 01  the resource adequacy determination in the Company’s

 02  planning.  So how do we need to look at the -- any of the

 03  issues you’ve described differently, given the fact that

 04  we’re not in an organized market?  I mean, do we have

 05  really the ability to usefully generate an economically

 06  optimal reserve margin type of product in North Carolina?

 07  Can we really usefully engage in that exercise, given

 08  that we don’t really have some of the pricing tools

 09  available to us that they have in organized markets?

 10            MR. WILSON:  Yeah.  That’s a good question.

 11  And I do have to remind myself frequently, oh, yeah, this

 12  is one of those areas, not one of these areas.  And on

 13  that extreme, especially on a summer extreme peak day,

 14  there is a lot of market stuff going on, you know,

 15  between you and neighboring regions, and merchant

 16  generation that’s available and demand response and price

 17  response of demand.  There’s still hopefully a lot of

 18  market stuff going on at those times that can help you

 19  out a lot if the prevailing prices on the eastern

 20  interconnect are going up, at least locally or a broader

 21  area.

 22            But that is an issue, that you’re not fully

 23  making use of how prices can help you in peak periods.

 24  And that, of course, can be augmented with programs like
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 01  Critical Peak Pricing and that sort of thing that can be

 02  very helpful, but it is a different situation.

 03            In terms of the economically optimal reserve

 04  margin, and that’s another thing that I probably -- I

 05  mean, I sort of dismissed that in the RA studies, so I

 06  didn’t drill down on them real hard, but, you know, you

 07  are hedged to a very great extent under these

 08  circumstances, so you need to think a little more about

 09  exactly what are those costs and are they really costs or

 10  are they transfer payments because transfer payments look

 11  like a cost to whoever is paying them, but somebody on

 12  the other side is receiving that, making a profit, and

 13  that can get them to respond.

 14            And I did make that point just to sort of

 15  criticize the notion that you ought to not only do

 16  economic optimal, but you ought to, you know, do a

 17  confidence interval because, you know, if you’re under

 18  those extreme situations, paying a lot of money to some

 19  merchant plants, you know, your ratepayers are paying

 20  this money and those merchant plants are doing great.

 21  Yes.  Right now that’s money spent.  That’s cost.  Those

 22  merchant plants, they made a profit, they’re encouraged,

 23  they’re incented.  Somebody else is going to build

 24  another merchant plant.  I mean, that has indirect
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 01  positive impacts on the market and on customers.  So, you

 02  know, you kind of need to take that into account.

 03            If you really did a society optimal view, then

 04  those transfer payments are not cost.  Those are -- you

 05  know, you recognize that they’re -- they went to

 06  somebody.  They’re not really cost.

 07            So it’s tricky in a vertically integrated area

 08  to do the economically optimal, and it does raise some

 09  additional issues.

 10            COMMISSIONER CLODFELTER:  Are there some states

 11  we should look to that have had some success with looking

 12  at the economically optimized model that are vertically

 13  integrated outside an organized market?

 14            MR. WILSON:  I’m not aware of a place I’d point

 15  to and say, yeah, do it like them.  I can’t --

 16            COMMISSIONER CLODFELTER:  Anybody that’s

 17  attempted it that we ought to look at --

 18            MR. WILSON:  Well, I think --

 19            COMMISSIONER CLODFELTER:  -- and learn lessons

 20  from?

 21            MR. WILSON:  Yeah.  I mean, I think other

 22  states in the Southeast are doing similar sorts of

 23  things.

 24            COMMISSIONER CLODFELTER:  Okay.  Anything else
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 01  from the Commission?

 02            CHAIR MITCHELL:  Just a quick question for you.

 03  You made the point about winter load spikes and the state

 04  of knowledge at this point in time about which customers

 05  and end users are causing or contributing to those

 06  spikes.  Can you talk a little bit about that?  What is

 07  known at this point, and if it’s very little, why is

 08  that?

 09            MR. WILSON:  Yeah.  You know, I can't talk

 10  because we don’t know.  I was a little disappointed by

 11  the Duke Companies' response this time around.  You know,

 12  it just seems like there should be more research going on

 13  to find out, you know, what -- it doesn’t even say what

 14  is the customer mix under that peak load.  You know, I

 15  accept, as I suggest, that it’s probably heavily

 16  residential, but there’s probably commercial and

 17  industrial in there.  They’ve got a lot of load data, you

 18  know, from those times, and so I really think it’s

 19  important to do some more research about that.

 20            You know, they’re relying on this sort of

 21  national and regional data, so I think I can’t speak to

 22  that, but I think it’s something that really warrants a

 23  lot of research because a very, very rare, very extreme

 24  winter load spike, to me, that cries out for something to
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 01  mitigate, not something to build an additional power

 02  plant to serve.  You know, it just seems like it should

 03  be something you should be able to mitigate and,

 04  therefore, not have to plan generating capacity to serve

 05  it.

 06            COMMISSIONER CLODFELTER:  Thank you very much.

 07            COMMISSIONER DUFFLEY:  I've got a few.

 08            COMMISSIONER CLODFELTER:  I’m sorry.

 09  Commissioner Duffley.

 10            COMMISSIONER DUFFLEY:  So I’m on slide 16, and

 11  you mention Duke has not responded to my criticisms of

 12  Resource Adequacy study, and the first one is the

 13  economic load forecast error.  I know that within PJM

 14  that they had -- they were -- had forecasting errors that

 15  they have resolved.  How did they resolve those?  Can you

 16  remind the Commission, how did they resolve their load

 17  forecasting problems?

 18            MR. WILSON:  Okay.  Two issues.  One is PJM’s

 19  load forecast over a decade have been -- you know,

 20  they’ve been over-forecasting like almost everybody has,

 21  and they’ve changed their methodology multiple times, and

 22  in some of those iterations I’ve said, you know, wow, I

 23  think you’re close now, and then they’ve gone and done

 24  additional work.  I wouldn’t say that they have, you
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 01  know, resolved their load forecasting errors.  Their

 02  current -- they made a big change to their methodology

 03  and they get kind of similar results.  To me, it still

 04  looks like they’re over-forecasting significantly, so --

 05            I mean, the most important thing nowadays, in

 06  my opinion, is to use a historical period that is post-

 07  recession, and I think the Duke companies are doing this

 08  and other companies are doing this.  And if you do your

 09  load forecasting based on it’s now 10 years of post-

 10  recession history, that history, almost everywhere the

 11  peak loads have been moving in a kind of a straight line,

 12  and the economic growth has been pretty steady, and the

 13  demographic, all those things are kind of, you know,

 14  moving in directions and aren’t expected to change a lot,

 15  it makes for a forecast that’s, you know, look at that

 16  and it’s kind of more of the same and it’s sort of

 17  reasonable.  So that’s on load forecasting and errors.

 18            And then there’s the issue that in the RA study

 19  they use an assumption for load forecast uncertainty.

 20  They add, you know, a scenario where loads just like grow

 21  way faster than according to the forecast.  Now, that’s

 22  what I have criticized.  And in the study they took GDP

 23  forecasting errors and used U.S. GDP forecasting errors

 24  and translated that into an assumption about Duke company
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 01  electric peak load forecasting errors.  That’s kind of

 02  what I criticized because I thought it was excessive.

 03  And, you know, that’s where I think the load forecasters,

 04  by perhaps running a high economic growth model based on

 05  all of the assumptions that go into that and running it

 06  through their economic model and seeing what does that do

 07  to our future peak loads, I think that would be a better

 08  way to come up with a reasonable assumption for how peak

 09  loads might grow a lot faster than anticipated.  So

 10  that’s the two parts of your question.

 11            COMMISSIONER CLODFELTER:  Anything else?

 12                          (No response.)

 13            COMMISSIONER CLODFELTER:  Thank you, Mr.

 14  Wilson.

 15            MR. WILSON:  Thank you.

 16            COMMISSIONER CLODFELTER:  Ms. Thompson,

 17  anything else?

 18            MS. THOMPSON:  No.  Thank you, Commissioner

 19  Clodfelter.  Mr. Wilson will remain in the hearing room

 20  and is available for any follow-up questions.

 21            COMMISSIONER CLODFELTER:  Great.  Thank you.

 22  Mr. Ledford, we’re with you.

 23            MR. LEDFORD:  Thank you, Commissioner

 24  Clodfelter.  I would like to introduce Brendan Kirby who
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 01  will be presenting on behalf of NCSEA.  We will be

 02  momentarily distributing Mr. Kirby’s presentation, as

 03  well as his bio and other relevant materials.  Mr. Kirby,

 04  when you’re situated, would you mind introducing yourself

 05  to the Commission?

 06            MR. KIRBY:  Good morning, Commissioners.  Thank

 07  you for the opportunity to be here.  I’m Brendan Kirby.

 08  I’m retired from the Oakridge National Lab and I’m now a

 09  private consultant.  Please forgive me.  I’m getting over

 10  a cough, so I’ve got a lozenge and a little bit of water.

 11            There is a full bio -- not a full bio --

 12  there's a short bio in the handout.  I guess we’ll get

 13  the slides in a second.  And so what I’m going to talk to

 14  you about is you put out an Order December 23rd asking

 15  about our reactions to "Resource Adequacy Requirements:

 16  Reliability and Economic Implications" study that was

 17  done by the Brattle Group and Astrapé for FERC, and you

 18  had three questions with that, so I’m responding to that.

 19            The three questions were the changes in the

 20  treatment of the reserve margin in the IRP, also in the

 21  metrics involved in looking at reserve margins, and then

 22  risks and cost to mitigate.

 23            Slide three.  I like the report.  I think it’s

 24  an excellent report.  What I really like, it’s got very
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 01  good narrative, explanations of issues.  It talks about

 02  both sides of an issue.  And then it has a nice example

 03  system, so it shows numeric trends.  And it also shows

 04  the tools, the data required, how to do the analysis, and

 05  -- but I really like the report.

 06            And by the way, please interrupt with questions

 07  anytime.  That probably is more productive.

 08            So slide four.  So the second question first

 09  because it’s the easiest.  Is Expected Unserved Energy,

 10  it’s a much better metric than LOLE.  Reason is, as Jim

 11  was saying, LOLE just counts events.  EUE gives you some

 12  sense for how big were the events, so what’s the total

 13  customer impact?  It’s a better metric.  It's not an

 14  absolute.  It’s good actually to see multiple metrics,

 15  but EUE is a better metric.  The metric should reflect

 16  the impact of the length of the outage, the number in the

 17  outage, and the durations of -- and the depths of the

 18  outages.

 19            The LOLH, the number of hours, that’s a little

 20  bit of improvement.  EUE is also normalized, so it’s done

 21  as a percentage.  So if you come out and say I want an

 22  LOLE of .11 one in 10 years and you apply that same

 23  metric to PJM, which is 150,000 MW, and you apply that

 24  same metric to the Turlock Irrigation District, which is
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 01  500 MW, they both achieve the same metric; it’s a very

 02  different impact on their customers.  So you want a

 03  metric that’s also normalized.  And the fortunate thing

 04  now is that the computing capability or analysis tools

 05  were no longer limited.  You know, we can do the EUE

 06  calculation.  We can do all the calculations.

 07            And slide five.  So as Jim said, these metrics

 08  are not directly compatible or comparable.  It’s not like

 09  changing between miles per hour and kilometers per hour

 10  where it’s a different number, same exact thing you’re

 11  measuring, so -- and that’s something -- just means you

 12  got to be careful.  It doesn’t mean you shouldn’t do it.

 13  Just you need to be careful.

 14            So the trends, though, on all three metrics,

 15  they do tend to be the same.  And for any specific case

 16  you can come up with -- you can come up with a specific

 17  LOLE number, LOLH number, and EUE number that are the

 18  same, but it’s only the same for that case.  So you

 19  have to be careful --

 20            COMMISSIONER CLODFELTER:  What’s a case?  What

 21  constitutes a case?

 22            MR. KIRBY:  Well, so for --

 23            COMMISSIONER CLODFELTER:  Is that a resource

 24  portfolio mix or is it something else?
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 01            MR. KIRBY:  Well, a resource portfolio mix, a

 02  specific weather year.

 03            COMMISSIONER CLODFELTER:  Right.

 04            MR. KIRBY:  So in slide six we finally get to a

 05  picture, so all three metrics have the same kind of

 06  impact.  You know, the higher the reserve margin, the

 07  increased reserves, you’re going to increase reliability.

 08  You’re also going to increase cost.  So all three of the

 09  metrics do that, give you that same impact.

 10            It gets more interesting, though, on slide

 11  seven.  So when you look at LOLE, one of its problems is,

 12  you know, one in 10.  Well, what is that?  Is that one

 13  event in 10 years or one day in 10 years?  And even if

 14  you say it’s one event in 10 years, you have the problem

 15  that there is not industry consistency on what exactly

 16  does that mean.  So what this curve is showing, in the

 17  very lightest curve, the highest curve, light blue,

 18  that’s counting -- so that’s showing reserve margin

 19  that’s required to hit a specific LOLE.  And it takes a

 20  lot more -- it takes a lot higher reserve margin to hit a

 21  .1 LOLE if you’re defining the event as you’ve just run

 22  out of operating reserves.

 23            Alternatively, you can -- as others say no,

 24  I’ll allow you to deplete the operating reserves.  What I
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 01  care about is have I had to go into a voltage reduction?

 02  Have I taken an operating practice of I’ve had to reduce

 03  voltage in order to maintain reliability?

 04            And then the lowest line is the one that says,

 05  no, I’m going to allow it to, you know, the one in 10,

 06  fully deplete my reserves, fully utilize all of my

 07  operating practices, and I’m actually to the point where

 08  I’ve got to shed firm load.  And, you know, so that gives

 09  you -- that says that the reserves you require depends on

 10  exactly how you define the LOLE event.  I would argue

 11  that the reserve requirements, they should be -- they

 12  should be based on mandatory NERC reliability standards,

 13  so you should base what you require on this one in 10 or

 14  whatever your metric is on what are the things that NERC

 15  says you have to do?  What are the standards required?

 16            Also, as Jim very much pointed out, in actual

 17  operations, this loss of load due to a lack of capacity

 18  is extraordinarily rare.  In actual operations there’s an

 19  awful lot of things you can do that prevent that actual

 20  event happening.  The report itself notes that resource

 21  adequacy related reliability events account for a very

 22  small fraction of customer outages.  So that goes back to

 23  your question, Commissioner Clodfelter, that if you’ve

 24  got -- it’s a marginal cost type issue.  Where do I spend
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 01  my next dollar?  What is going to give me the most

 02  impact?

 03            So the -- slide eight.  The fact that the

 04  reliability events are very rare has got very important

 05  consequences.  Do thousands of cases of simulated.  These

 06  reliability metrics, they’re driven by a small number of

 07  the cases.  So in the example system, 45 percent of all

 08  years have no outages at all.  One year has got 68 load

 09  shed hours.  Then you look at the -- when they were --

 10  when you shoot for a 2.4 loss of load hours per year,

 11  which comes into -- it looks at an LOLE based on one day

 12  in 10 years, all right, 10 percent of the years exceeded

 13  the 2.4, but when they did 9,600 cases, the probability

 14  weighted average is still 1.4.  So that’s telling you

 15  that the reliability analysis is driven by a small number

 16  of years, a small number of hours, a small number of

 17  conditions.

 18            I’m going to get -- take a side step a little

 19  bit, but we’re going to get back into the fact that it’s

 20  really a question of risk aversion rather than risk

 21  mitigation, or it’s a variability volatility aversion as

 22  opposed to say necessarily completely risk mitigation.

 23  It’s more than -- it becomes more than an economic

 24  question, and that’s a place where things get different
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 01  and interesting.

 02            So the report does a really nice job of

 03  discussing how to set reserve margins to minimize cost,

 04  and then does a really nice job of talking about how you

 05  can balance those costs against what your risk aversion

 06  is.  So this curve, this graph is doing -- it’s really

 07  nice.  It’s -- again, it’s showing the reserve margin

 08  across the horizontal axis and the reliability related

 09  cost on the vertical axis.  And so the obvious thing you

 10  want to do is minimize your total cost.  Okay.  So that’s

 11  straightforward.  You look for the bottom of the curve.

 12  That’s great.

 13            The thing that to me is very interesting here

 14  is what you see is the shift in where the costs come

 15  from.  So on the left, very low reserve margins.  The

 16  place you start incurring cost is in load shed events,

 17  voltage reduction events, operating reserve shortage,

 18  emergency demand response.  You’re seeing a lot of cost

 19  coming at the top of the set of bars that are impacts on

 20  things happening to customers.

 21            You move over to the right and they completely

 22  disappear.  You’re not seeing any load shedding, no

 23  voltage reduction, no operating reserve shortfalls.  What

 24  you’re seeing is the cost come in because you’re spending
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 01  more on capital cost for generation and operating cost on

 02  generators.  So you’re doing that tradeoff of saying,

 03  well, I’m going to spend more on more iron in the ground

 04  and more fuel, and then I won’t have -- I’ll reduce the

 05  things like voltage reductions, even the exercising of my

 06  demand response.  And demand response, remember, is folks

 07  who volunteered to respond.  So it’s a resource to use,

 08  but there is a cost associated with it.  Okay.

 09            And as Jim said, very important, the

 10  quantifying -- the cost for these customers’ cost, those

 11  are tough.  We don’t have -- just repeating, we know what

 12  the cost of a combustion turbine is.  We know what the

 13  cost to operate it is, what the cost to buy it is.  We

 14  don’t really know what the cost is when a customer is

 15  shed for an hour.

 16            We do get a little bit lucky.  It turns out the

 17  -- we know the cost is high, so is it $1,000 MW?  5,000?

 18  10,000?  So we know it’s high, so that’s good.  It also

 19  turns out because it’s high and it is so much higher than

 20  the cost of generation, when you go through the modeling,

 21  the modeling is somewhat insensitive to that cost.  You

 22  don’t need to know with near as much precision what the

 23  cost to a load is the way you need to know what the cost

 24  to a generator is, so we do get a little bit lucky there.
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 01            Yeah.  The reports notes that resource adequacy

 02  related reliability events account for only, again, only

 03  a very small fraction of the customer outages.  So even

 04  with this, where we’re talking about cost to customers

 05  for outages, this is only the outages that are due to the

 06  resource adequacy question.

 07            COMMISSIONER CLODFELTER:  Stop just a minute.

 08            MR. KIRBY:  Yes.

 09            COMMISSIONER CLODFELTER:  I want to be sure I

 10  understood what you just said to us, is that the value of

 11  lost load is a relatively important -- unimportant

 12  variable with how we --

 13            MR. KIRBY:  Yes.

 14            COMMISSIONER CLODFELTER:  -- where we set that

 15  value.

 16            MR. KIRBY:  Yes.

 17            COMMISSIONER CLODFELTER:  Where we set that

 18  value is a fairly unimportant variable for this purpose?

 19            MR. KIRBY:  Yeah.  And I don’t want to -- my

 20  point is you don’t need near the precision you would have

 21  on what’s the fuel cost for a combustion turbine.

 22            COMMISSIONER CLODFELTER:  Okay.

 23            MR. KIRBY:  You know, a small shift changes it,

 24  so you can --
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 01            COMMISSIONER CLODFELTER:  All right.

 02            MR. KIRBY:  -- you need to know it, but you

 03  don’t have to be so precise.

 04            And slide 10 -- and forgive me for this.  This

 05  is a National Lab slide.  We pack lots of words that you

 06  can’t possibly read, and so I apologize for it.  It’s my

 07  upbringing.

 08            What I went and did here, though, you can read

 09  them later, I was quoting from the report, so I wanted to

 10  actually pull the pieces out from the FERC report and so

 11  you can look at the actual words.  The concept is really

 12  interesting and much more straightforward.  Okay.

 13            So most of the years -- as I said before, most

 14  of the years of all these studies have very small

 15  reliability costs.  Small number of years, big cost.

 16  That’s one point.

 17            Second point, so the average cost change

 18  relatively little, but the uncertainty really grows.

 19  Okay.  What is that saying?  That’s saying when we look

 20  at the curve over on the right, it’s looking at the

 21  reserve margin, and over on the left, the vertical axis,

 22  it's looking at the reliability cost.  Okay.  And so we

 23  see is on average, right, the reserve -- the cost of

 24  higher reserve -- the cost associated with reserves
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 01  pretty flat; not a lot of difference.  It is rising.

 02  More and more reserves, it’s going up.  So in this case

 03  the economic optimum reserve is in the 10 percent range.

 04            But then you say, well, what if I look at the

 05  85th percentile, the 90th percentile, the 95th

 06  percentile?  If I care about what’s going to happen to me

 07  one year out of 10 and say, wow, high cost one year out

 08  of 10, that’s really bad, I don’t want to be exposed to

 09  high cost one year out of 10, well, then you’re on the

 10  top curve, and then you’re seeing that wow, no, the

 11  economic optimum -- if the economic optimum for that one

 12  in 10 year, that drives your reserve margins way up.

 13            What this says to me is that it’s not really

 14  risk because one in 10, we’re talking about a lot of

 15  years.  We’re not just going to -- we’re not just going

 16  to live with the system for one year.  We’re going to

 17  live with it for 20, 30, 50 years, right?  So a one in

 18  10, it’s just a question of volatility, not of risk.

 19            I buy insurance for my house for fire insurance

 20  for my house.  I hope I will never have a fire and I will

 21  never -- so that’s all wasted money.  I’m happy to pay

 22  it.  I pay it every year because that risk -- the

 23  consequence of the risk is very high, probability is very

 24  low.  But in that case it’s an actual insurance policy
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 01  where I hate tempting fate, I will never see the fire, so

 02  I will never actually incur the cost.  Still paying my

 03  insurance premium.

 04            This is a case of one in 10, so the prices go

 05  up and down, up and down.  So am I worried about the risk

 06  of that event or am I just worried about the volatility?

 07  So do I not want to see that price spike every 10 years

 08  or do I -- or is it something that it’s, you know, a one-

 09  in-a-thousand-year event where with luck I would never

 10  see it at all?  All right.

 11            So -- but this is a question that -- well,

 12  let’s take the next slide, slide 11.  We’ll look at some

 13  of the details.  So on that example, the risk neutral

 14  optimal reserve margin is 10.3, 10.3 percent.  If you

 15  wanted to go for --

 16            COMMISSIONER CLODFELTER:  For whom?  Is that a

 17  Duke specific calculation you’ve done?

 18            MR. KIRBY:  No, no, no, no.  This is --

 19            COMMISSIONER CLODFELTER:  All right.

 20            MR. KIRBY:  -- this example --

 21            COMMISSIONER CLODFELTER:  Exactly.

 22            MR. KIRBY:  Exactly.  This is the example that

 23  Astrapé and Brattle did for FERC --

 24            COMMISSIONER CLODFELTER:  Okay.
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 01            MR. KIRBY:  -- with a nice example system.

 02            COMMISSIONER CLODFELTER:  You’re still in the

 03  FERC setting?

 04            MR. KIRBY:  The whole presentation is --

 05            COMMISSIONER CLODFELTER:  Okay.

 06            MR. KIRBY:  -- because I like the report.  I

 07  thought it was a great report.

 08            So in this case 10.3 is the risk neutral

 09  optimal; 15.2 is -- hits an LOLE of .1.  All right.  So

 10  what it’s also saying is if I look at that 90th

 11  percentile cost, right, to reduce that 90th percentile

 12  cost it takes me 270 million is what I save in that bad

 13  year, that bad year when the cost went up.  All right?

 14  If I go for the one in 20, the 95th, it’s 630 million.

 15            COMMISSIONER CLODFELTER:  Right.

 16            MR. KIRBY:  But what the report concludes is

 17  that somebody who was going to use the economic optimal

 18  of the 10.3 --

 19            COMMISSIONER CLODFELTER:  All right.

 20            MR. KIRBY:  -- they will go for the 10.3.

 21  Somebody who’s -- and they will incur or they will save

 22  -- I’m sorry, I'm tripping over my own numbers or the

 23  report's numbers.  So what I save by going to the 10.3

 24  over 15.2, every single year I save $90 million.  So
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 01  customers save $90 million.  What they have the risk of

 02  is that every 10 years they see a $270 million cost, and

 03  every 20 years they see a 630, but they’re saving the 90

 04  million every year.

 05            So what the report concludes, and they do a

 06  very nice discussion, they say if you’re looking at the

 07  economic optimal rate, you’re going to go down to the

 08  10.3.  If you’re a little bit risk averse, you don’t want

 09  your customers to see the volatility, then you might go

 10  with a 15.2.  Some commissions might choose to go even

 11  higher.  Okay.  So it’s a volatility aversion, and it’s a

 12  choice the Commission needs to make.  Very good.

 13            We go on to 12, slide 12, and here to me is a

 14  difference.  The economic is an important distinction.

 15  $90 million is not zero.  The report did also note that

 16  that, you know, that 90 million, 270, 630 all sounded

 17  like very big numbers for the -- in the example for the

 18  customers.  It turned out to be a $1.63 per MW kind of

 19  premium that they paid to avoid the volatility.  All

 20  right.  Well, $1.63 a MWh, not so much, you know, so

 21  maybe it’s a reasonable -- it can be a reasonable choice

 22  for a commission to make to reduce the volatility, but

 23  it’s more than an economic question.

 24            The FERC report had very low renewables.  Had a
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 01  little of wind, but very low renewables.  So the place it

 02  becomes even more than the economics -- and the economics

 03  are important, but that’s something you’re used to

 04  dealing with to making that tradeoff for customers.  The

 05  thing that makes it more than an economic question is

 06  that as you go to the higher reserves, you are also

 07  shifting the resource mix.  It’s moving into more and

 08  more thermal generation, more and more iron in the ground

 09  that is using a physical resource to mitigate the

 10  volatility which has a cost to it.  And if it’s just a

 11  cost, that’s just a straight economic choice.  Here it’s

 12  also a shift, saying as you put more and more of the

 13  thermal resources in, it ends up being less and less for

 14  the renewables.  So it appears to -- what that translates

 15  into is it appears to change the assigned capacity value

 16  for the renewable resources.

 17            So my argument would be that self-insuring may

 18  be against volatility, against cost price volatility, may

 19  be a reasonable economic choice when you also consider

 20  the other impacts in addition to the straight economics

 21  of volatility.

 22            The FERC report also did a very nice job of

 23  pointing out that there are -- and Jim spoke to this as

 24  well -- that much of the weather risk can be mitigated
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 01  through other instruments.  You can hedge for it.  So you

 02  can do forward contracting.  You can see things coming

 03  and do some hedging against those extreme risks.

 04            Slide 13 had what I thought was just

 05  fascinating.  I’ve done a lot of work with demand

 06  response, especially demand response for ancillary

 07  services, looking at a host of demand response to provide

 08  spinning reserve, regulation, the really fast reliability

 09  services.  At the lab I did work with that everywhere

 10  from home air conditioning up to aluminum smelting

 11  plants.  It is amazing what you can extract out of demand

 12  response.  It’s amazing what a reliability resource that

 13  can be, and it’s good to see it’s slowly coming along,

 14  but it’s slow.

 15            And I was really taken aback with the report

 16  saying that the -- as they looked at higher and higher

 17  demand response, it resulted in increased energy prices

 18  and increased energy price volatility.  That kind of

 19  shocked me.  I said that can’t be right.  Demand response

 20  is a very good thing.  It doesn’t do bad things like

 21  increase price volatility.  And so I studied it, but I

 22  hadn’t been looking at that.  I looked at the technical

 23  capability and what it takes to make the resource work

 24  and whether the resource makes sense.
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 01            The report also looked at did the resource make

 02  economic sense and says, yes, it makes economic sense,

 03  but it will increase volatility.  Well, the more I looked

 04  at it, I said they’re right, son of a gun, especially

 05  based on the assumptions they put in there because of the

 06  high cost that gets assigned to demand response.  And

 07  certainly true, you can interrupt a customer’s load,

 08  that’s more than just the price of energy.  So as they

 09  looked at very high costs assigned to that demand

 10  response, it ends up and you rely more and more on it, it

 11  brings down your average cost, it does bring up your

 12  volatility, your price volatility.  Okay.  So you have to

 13  be willing to tolerate some more volatility in a price,

 14  but you’re still saving money.  You’re still saving

 15  resources, so --

 16            So lastly, hitting the conclusions, and you’ve

 17  not done a very good job of interrupting with questions,

 18  I must say.  You need to --

 19            COMMISSIONER CLODFELTER:  It may be because

 20  your slides are rather clear.

 21            MR. KIRBY:  Very good.  Thank you.  So my

 22  conclusions were that the -- I really like the Astrapé

 23  report, the Brattle Group FERC report, very much like it.

 24  Good discussion.  Great report for looking -- for
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 01  understanding the issues.

 02            The simple answer is, is EUE better?  Yeah,

 03  it’s a better metric.  The more important point to that,

 04  and Jim touched on it as well, quantifying the customer

 05  cost.  Once you’ve done that and you’re looking at

 06  quantifying customer cost, you’re no longer stuck with

 07  picking a specific LOLE number as that’s my -- that turns

 08  into my reserve requirement.  You can now economically

 09  optimize your reserves.  You can now look at it as a

 10  genuine optimization problem.

 11            Now, it’s very important to do it right.  It’s

 12  very easy to do it wrong.  Very important to do it right.

 13  One thing you should definitely look at is make sure that

 14  the way that the modeling is done, that the reliability

 15  requirements are tied back to NERC -- actual NERC

 16  reliability rule requirements.

 17            Stakeholder involvement also very important.

 18  Get the stakeholders in so that they agree on what all

 19  the assumptions are.  What are the -- what is the right

 20  way to look at how to do the modeling?  All right.

 21            And then lastly, so setting the reserve

 22  margins, it’s now more complex.  So moving to an economic

 23  optimization is a very good step, but there’s also then

 24  the important additional complexity the Commission has to
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 01  deal with, where I would argue you need to look at not

 02  only -- not only risk -- don’t confuse risk with

 03  volatility -- and then also look at the other

 04  consequences of -- mitigating cost volatility is a good

 05  thing, but if it has high dollar cost, you have to look

 06  at that.  And if it has other consequences, you have to

 07  look at that tradeoff.  That was all I had.

 08            COMMISSIONER CLODFELTER:  Let me open with a

 09  question that I’m going to -- I didn’t ask Mr. Wilson

 10  because he had it already in his slide presentation, so I

 11  didn’t need to ask it, but I’m going to ask it of you and

 12  then of all the subsequent presenters.  So the Companies

 13  are right now engaged in updating the 2016 Resource

 14  Adequacy study, and so the question really to you, Mr.

 15  Wilson addressed it, and I’ll ask the Public Staff and

 16  the Company to address it, is there anything useful that

 17  the Commission could do in terms of providing guidance,

 18  insight, advice, direction in terms of how that Resource

 19  Adequacy study is updated?  Are there things the

 20  Commission should avoid doing?  Are there currently

 21  conflicting signals the Commission is giving that need to

 22  be cleaned up, cleared up, and remove the inconsistency?

 23  Is there anything useful, in effect, that the Commission

 24  could or should do in respect to the ongoing work that
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 01  the Companies are doing to update that Resource Adequacy

 02  study?  If so, what?

 03            MR. KIRBY:  Yes, I think there are.  And I

 04  think looking at -- I think the Commission can look at

 05  the process.  And so one thing I’d really encourage is

 06  open the process up to stakeholder input early on so that

 07  looking at things like the assumptions -- assumptions on

 08  -- well, on values, things like, as we said, you know,

 09  what are the values to use for the -- that you assign for

 10  the cost of customer interruptions?  So that’s good --

 11  because we don’t know the exact, it’s good to get

 12  consensus on it.

 13            COMMISSIONER CLODFELTER:  Well, let me stop you

 14  there because -- I appreciate where you’re heading, but

 15  let me stop you there and just sort of pose the question

 16  that surfaced I think somewhat during the prior

 17  presentation, and that is we’re told that we may need

 18  more data first.  Seems to me that stakeholder process

 19  has never worked very well when you don’t have your data.

 20  And, for example, one example we were told by Mr. Wilson

 21  was that we may need more information about what are the

 22  drivers, the exact drivers of peak winter demand events?

 23  If we don’t have that, it really seems to be premature to

 24  get a lot of stakeholder involvement.  Would you comment
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 01  on that?

 02            MR. KIRBY:  I would both agree and disagree

 03  with it.  I think it’s very true.  And, you know, being a

 04  lab guy, a research guy, we always need to study more.

 05  That’s a guaranteed in the answer.  And you have to

 06  temper that with, okay, the process will always -- we

 07  always want to improve the process, and the process has

 08  been improving dramatically, so that’s good.  We are

 09  seeing -- the tools we have now versus five years ago are

 10  just dramatically better, the computing power and the

 11  analysis tool.

 12            But you also, you’ve got to make a decision.

 13  So you say all right, within that we want to get as good

 14  data as we can, and then within that we can look at the

 15  data we have, that maybe we haven’t pulled it all out and

 16  laid it all out for discussion, but to some extent, you

 17  know, do we really need to go back and do a massive DOE

 18  study on exactly what is the cost to each type of

 19  residential customer if their lights are out for 10

 20  minutes, 30 minutes, an hour and a half?  You know,

 21  that’s a great National Lab study, but it’s going to take

 22  too long.  So say, all right, given that we’re not going

 23  to be able to do that, what should we assume?  And that’s

 24  a place that you have to parse between what is it that we
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 01  can pull data in and enlighten with data and what is it

 02  that we just have to say, all right, this is what we’ve

 03  got, let’s move forward?

 04            And I think this is one of the areas where that

 05  specific question -- and sensitivity analysis is a great,

 06  you know, great thing you can go and do, is you say,

 07  fine, I don’t know what the number is; I’ll try it at

 08  5,000, 10,000, and $20,000 a MWh is my cost.  What

 09  difference does it make?  You run a couple of cases of

 10  sensitivity and you see that either it’s very important

 11  or it’s not.  And then it will tend to have the

 12  stakeholders be able to say, okay, that’s fine; we’ll

 13  pick a reasonable value and we’ll move forward.

 14            But beyond just -- also, it’s the question of

 15  how should the analysis be done?  So should the analysis

 16  be looking at the risk-neutral economic optimization or

 17  should the analysis be looking at the 95 percent

 18  confidence interval?  And that can sound like, well, gee,

 19  you know, I’d like to have higher confidence.  Well, you

 20  want to look at, well, here are the consequences of that

 21  decision and then make that decision only once you

 22  understand that, and then to get the buy-in.

 23            It’s certainly -- as a system operator, you

 24  know, I always want to have -- I’m very risk averse.
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 01  People like saving money, but blackouts get headlines, so

 02  I will always avoid a blackout, and rightly so.  We do

 03  not want to change that mindset.  When we’re doing this

 04  type of analysis, we do want to look at and say that,

 05  well, but some of these tools, the demand response, the

 06  emergency demand response and the economic demand

 07  response, they’re resources to use.  It’s the

 08  Commission’s job to make sure that the customers who

 09  volunteer for, say, emergency demand response, that they

 10  don’t get abused, which is the reason you put limits on

 11  you can only interrupt them so many times a year, so

 12  many, you know -- because it looks like a zero-cost

 13  resource when you go to deploy it.

 14            Well, it doesn’t look like a zero-cost resource

 15  when we do it in the modeling, and it’s not a zero-cost

 16  resource.  To a system operator it looks like a zero-cost

 17  resource.  And so you have to put constraints on so that

 18  it does not get overly used.

 19            But anyway, those sorts of things of what

 20  should go into the modeling, that should be agree to up

 21  front and it makes doing the modeling and accepting the

 22  results much easier.

 23            COMMISSIONER CLODFELTER:  Thank you.  Let’s see

 24  if other Commissioners -- Commissioner Duffley?
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 01            COMMISSIONER DUFFLEY:  On page 11 of your slide

 02  deck you talk about the report’s conclusions.

 03            MR. KIRBY:  Yes.

 04            COMMISSIONER DUFFLEY:  And you have it broken

 05  down into groups a), b), and c), the risk neutral policy,

 06  and then risk-averse policy maker and highly risk-averse

 07  policy maker.  Currently, where do most states fall,

 08  within a), b), or c)?

 09            MR. KIRBY:  I think that most states tend to --

 10  and this was all quoting from the report, so this is the

 11  report’s -- the way it laid it out.  I think commissions

 12  understandably lean in the direction of being risk

 13  averse, but also a shift we’re having is -- and that --

 14  as I say, that -- it’s just money.  So it’s just this

 15  question kind of at the bottom where it’s saying, okay,

 16  we’re talking about a buck 63 a MWh and, you know, we

 17  don’t like customer -- I don’t want my electricity bill

 18  to go up, but, you know, $1.63 a MWh on a kWh basis, it’s

 19  not a whole lot of money, so it’s a -- you know, that’s

 20  not an unreasonable insurance premium to throw in.

 21            And so it’s understandable if it’s just money

 22  to, you know -- and, wow, it’s $90 million, $270 million,

 23  those are big numbers.  Ehhh, it’s a buck 63 a MWh.  Both

 24  the same number.  So there is a tendency, I think, to
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 01  lean in the direction -- our lives are simpler, things

 02  are easier operationally, even for the Commission, if I

 03  don’t have to see this volatility, I can make it go away

 04  for a relatively low cost.  Absolutely true.  I don’t --

 05  that’s your call as a policy call, and I don’t disagree

 06  with being risk averse.

 07            My point is that as we bring in -- and we

 08  haven’t seen high penetrations of renewables.  You know,

 09  this is a new thing to us.  So this insurance premium

 10  that comes with buying iron in the ground has got other

 11  consequences, so it shifts your resource mix, so it’s,

 12  you know, now it’s impacting CO2.

 13            At least with gas you do have the advantage

 14  that it’s much more flexible than coal, so I can invest

 15  in it.  I can spend the money.  And then if it gets

 16  beaten, you know, if the system operators get more

 17  experience, they learn more, they’re more comfortable

 18  with higher penetrations, the solar and wind can push the

 19  -- it will always push it off on marginal pricing.  So,

 20  you know, you can always save fuel later, then all you’ve

 21  done is wasted the capital cost, and that’s still a lot

 22  of capital cost.

 23            There may be a tendency to I’ve got the

 24  resource, I’ll use it.  With coal you’re in a position
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 01  where you’re forcing.  It’s got high minimum loads.  I

 02  can’t take the unit offline, so that’s really bad.  With

 03  gas it’s more into just the cost.

 04            COMMISSIONER CLODFELTER:  Anything else?  If

 05  not, let me at least follow up on Commissioner Duffley’s

 06  question.  The observation I would make is that at least

 07  if we go through the exercise that you’ve recommended, we

 08  know what the cost of the insurance policy is and we can

 09  evaluate that against other things we might spend the

 10  money on, such as improving reliability at the

 11  distribution system level.  We can make an informed

 12  decision -- the Companies can make an informed decision

 13  about alternative expenditures of those dollars because

 14  we have actually put a number on them.  We know what that

 15  aversion, risk aversion, is actually costing us.

 16            MR. KIRBY:  Absolutely.  The one thing I would

 17  add to that is as you look at the cost, also look at

 18  saying and this also shifted the resource mix, so I have

 19  this --

 20            COMMISSIONER CLODFELTER:  I heard you on that.

 21            MR. KIRBY:  Yeah.

 22            COMMISSIONER CLODFELTER:  Anything else?

 23            COMMISSIONER DUFFLEY:  I may have --

 24            COMMISSIONER CLODFELTER:  Yes, Commissioner
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 01  Duffley.  Sure.

 02            COMMISSIONER DUFFLEY:  If you’ll just indulge

 03  me.

 04            MR. KIRBY:  Oh, absolutely.

 05            COMMISSIONER DUFFLEY:  It’s one question about

 06  the increase of volatility with respect to demand

 07  response.  I know within PJM that there were concerns --

 08  you hear this stake in the ground versus a resource that

 09  may not show up when called upon, right?

 10            MR. KIRBY:  Yes.

 11            COMMISSIONER DUFFLEY:  Do you know if there are

 12  any -- so here is my indulgent question is, is there any

 13  data or any study regarding when demand response is

 14  called upon that they did show up or they did not show

 15  up?

 16            MR. KIRBY:  I’m sure there are, and the place I

 17  would look to that would be the Lawrence Berkeley Lab,

 18  Ryan Wiser.  His group, they publish a lot on that sort

 19  of thing.  And that question comes up mostly in terms of

 20  -- or people raise it mostly in terms of residential, you

 21  know.  Well, you know, with an awful lot of those

 22  technologies -- I have my water heaters and my pool pump

 23  are on Florida Power & Light demand response.  I have no

 24  ability to not respond.  It happens.  So depending on the
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 01  technology, that risk ends up being greatly mitigated.

 02            In general, the folks that -- and especially as

 03  you shift from -- you look at the economic incentives.

 04  So our traditional demand response or our emergency

 05  demand response, you get paid and you hope that it’s

 06  never called upon.  And then, you know, then maybe it

 07  does get called upon and then we have to worry did the

 08  demand response -- you move over into the economic demand

 09  response, especially into commercial and industrial,

 10  where the demand is being paid for response, that turns

 11  the economic incentives completely around for the

 12  customer.  Now the customer wants to see -- now a

 13  customer suddenly likes price volatility, suddenly likes

 14  to see what big price I can be paid to respond.

 15            So there’s a company in Vancouver that does

 16  demand response from -- and the thing I love about it is

 17  they extract regulation minute-to-minute response, so

 18  it’s responding to the utility’s automatic generation

 19  control signal.  The fast -- well, the fastest continuous

 20  commands that are being given out.  They come out every

 21  four seconds, and then moving the generator up and down.

 22  And you can find -- you can take -- the thing that Enbala

 23  does -- I’ve worked with Alcoa, and Alcoa has a smelter

 24  in Warrick, Indiana, that I talked them into.  That
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 01  smelter runs on MISO’s AGC.  So it tracks -- MISO sends

 02  it every four seconds a new set point and that smelter

 03  moves up.  And they get paid for it, so they like it.

 04  They’re extremely reliable.  They’re watched on MISO’s

 05  SCADA system, so it’s absolutely tracked.

 06            Enbala takes that concept down to municipal

 07  water treatment sewage and potable water, and instead of

 08  getting that response out of each individual sewage

 09  treatment plant, they take a whole bunch of them and they

 10  construct this second-to-second control signal out of

 11  changes in when pumps start and stop across a fleet of

 12  water utilities, and they get -- regulation is good

 13  because it’s the highest paid ancillary service, so you

 14  get -- the customers get from it.  And the customers,

 15  because of the way pumping loads at sewage treatment

 16  plants and water treatment plants and such work, no

 17  impact.  Enbala makes sure that they have no -- the water

 18  treatment guys can never tell that they’re under control.

 19  It never impacts their product.  It’s just water, you

 20  know, because the tank are running between different

 21  levels, so they change exactly when the pump starts and

 22  exactly when it stops and so --

 23            So the people who -- back to your question of

 24  how do you know does it work, the people who have
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 01  actually used it and in contract for response find that

 02  demand response is extremely reliable.  It works really

 03  well.  It’s a lot easier to turn things off than it is to

 04  turn them on.  So for the emergency response, you know,

 05  I’ve got a combustion turbine, that I have it around for

 06  non-spinning reserve and, you know, periodically I fire

 07  it up.  It may or may not start, you know.  Demand

 08  response, I want something to stop.  It’s a lot easier to

 09  make something stop than it is to make it start.

 10            COMMISSIONER CLODFELTER:  Commissioner Hughes.

 11            COMMISSIONER HUGHES:  It’s just a question

 12  about demand response.  I mean, what’s your, just as an

 13  expert looking at this, your predictions about the growth

 14  of demand response capacity across the country?  I mean,

 15  you probably don’t know specifics about our service area.

 16  Just from following, it would seem like -- the amount of

 17  excitement about smart metering and technological

 18  improvement has just been second to none over the last 10

 19  years.  It would seem like that that would impact the

 20  future growth of demand response capacity.  Are we seeing

 21  that?  Are we going to see an exponential growth in

 22  demand response capacity or are we going to -- are we

 23  doing all of this investment and we’re not really going

 24  to change the needle?
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 01            MR. KIRBY:  That is an excellent question.  My

 02  entire career at the National Lab was -- a good chunk of

 03  it was on fast demand response for reliability.  And what

 04  I argued in all these publications, you can go out on the

 05  website, they’re all there, read as many of them as you

 06  want, so I’ve argued that demand response is the most

 07  underutilized reliability resource we’ve got, and we have

 08  seen it expanding quite a bit.  It has not exploded yet,

 09  and it’s largely because of the institutional obstacles.

 10            Did a nifty study with -- on Long Island with

 11  LIPA, Long Island Power Authority, and they had -- it was

 12  Carrier’s ComfortChoice thermostats and showed -- they

 13  were using it for peak reduction, and we did a nice study

 14  showing that you could get three times as many MW out of

 15  them.  They had a lot.  They had 80 MW of peak reduction.

 16  You can get three times as much response out if you used

 17  it for spinning reserve and showed that, you know --

 18  because New York had a market, so there were prices.  You

 19  could figure out what the value of that was and show that

 20  it was much more economical.  And so it was a great

 21  National Lab study.

 22            And then you go back to LIPA who has -- you

 23  know, they were the utility with the relationship with

 24  the customer, and they were very good about supplying
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 01  data and very helpful, very cooperative, but come back to

 02  the guy who runs the program and he says that’s great;

 03  why do I care.  I care about peak reduction.  Spinning

 04  reserves are a reliability issue.  That’s run out of

 05  Albany in New York by the New York system operator.  I

 06  could care less.  So, no, we’re going to keep doing peak

 07  reduction.  Great study.  Thanks.  Goodbye.

 08            And there was this disconnect between

 09  residential customers and system operators.  We’ve always

 10  had that disconnect.  It’s very tough to bridge that.  We

 11  now have the technology to do an awful lot of really good

 12  stuff with demand response, especially seeing electric

 13  vehicles coming on.  And now we’re seeing where we’ve got

 14  the confluence of electric vehicles and solar where -- so

 15  I drive my car to work.  If I could park at work, it

 16  would be really nice to be able to charge it while I was

 17  parking at work.  That’s the exact time that solar is

 18  dumping all this excess energy, so suddenly we’ve got

 19  this nice confluence that should be able to work

 20  together.

 21            And what I’ve become convinced, it’s not a

 22  technical problem.  It’s so can you get away where it can

 23  make the right economic sense to the right person, so

 24  here would be an argument, say.  So if Duke could come
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 01  along and if they could find a way to sell charging at

 02  public parking lots -- and, you know, electricity is

 03  cheap compared to gasoline, so you don’t need to be

 04  giving the stuff, you know.  Even at residential rates

 05  it’s cheap, so there’s lots of opportunity.  So if Duke

 06  could find a way, especially to say it’s a smart car,

 07  when the guys plugs in, I don’t need to go put a credit

 08  card in, I know whose car it is, I’ve got a relationship

 09  with this guy and his residential meter.  I’ll just go

 10  and add it to his electric bill.  An incredible

 11  opportunity for that to really work and to really help

 12  from the systems operations point of view.

 13            And then on top of it helping with the solar

 14  excess energy, you know, with your load shape, it also

 15  gives you incredible ability to control because that car

 16  has got hours to charge and something that will only take

 17  it, you know, a fraction of an hour, so a lot of ability

 18  to control that.  Tremendous technical opportunity.  Can

 19  we overcome it?  Can we get the policy issues, the

 20  regulatory issues, the commercial issues?  That’s the

 21  tough part.  But the opportunities across the range of

 22  demand response are incredible.

 23            COMMISSIONER CLODFELTER:  Thank you, Mr. Kirby.

 24  Mr. Ledford, anything else?
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 01            MR. LEDFORD:  No.

 02            COMMISSIONER CLODFELTER:  All right.  We’re

 03  going to have to give our court reporter a break, and so

 04  I want to do sort of a time check with Public Staff and

 05  the Company.  I had hoped we’d be able to push through

 06  and conclude by a late lunch, as it now appears, but I’m

 07  not sure whether we can do that or not.  What do you guys

 08  think?  If we ran till -- I mean, we’re going to need to

 09  take about a 10-minute break now for the benefit of the

 10  court reporter and everyone else.  Do you think we could

 11  finish by 1:30?  That’s a very late lunch.  Could we do

 12  it?  I don’t want to short you guys because I’ve --

 13            MR. DODGE:  Commissioner Clodfelter, I think

 14  from the Public Staff’s perspective, we don’t anticipate

 15  using all of our 30 minutes, so we will -- we can shorten

 16  the comments, the brief comments we already had to some

 17  extent.  A couple of our technical experts do have some

 18  afternoon conflicts.

 19            COMMISSIONER CLODFELTER:  Okay.

 20            MR. DODGE:  Ideally, if we could still be --

 21            COMMISSIONER CLODFELTER:  We’ll keep going.  We

 22  won’t stop for a lunch break.  I’m just suggesting about

 23  a five to 10-minute break for the benefit of our

 24  reporter.  And then if there -- if they don’t use up all
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 01  their time, we’ll give it to you guys because you’ve

 02  heard a lot this morning.

 03            MR. SOMERS:  Sure.

 04            COMMISSIONER CLODFELTER:  Okay.

 05            MR. SOMERS:  You know, we’re here at the

 06  Commission’s pleasure.

 07            COMMISSIONER CLODFELTER:  All right.  Let’s

 08  take till five after 12:00.  We’ll come back with the

 09  Public Staff.

 10            (Recess taken from 12:00 p.m. to 12:07 p.m.)

 11            COMMISSIONER CLODFELTER:  You know, I said

 12  12:05, and it’s 12:06, almost 12:07, and we don’t have

 13  everybody back here, but we’re going to do what we said

 14  we were going to do.  You've got to live by your word, so

 15  we’re going to start, and people can drift back in if

 16  they’ll do so quietly.  Mr. Dodge, we’re with you.

 17            MR. DODGE:  Thank you, Commissioner Clodfelter.

 18  Before we hand over the microphone to our technical

 19  experts here, I just wanted to make a few general

 20  comments from the Public Staff’s perspective, and we’ll

 21  reserve most of the time for our technical folks to

 22  provide some additional detail.

 23            As you recall, the Public Staff raised a number

 24  of issues with the 2016 Resource Adequacy Studies.  Some
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 01  of those have been highlighted, again, today by Mr.

 02  Wilson, some similar concerns to some of those he raised.

 03            In the 2016 and 2018 IRPs and pursuant to the

 04  Commission’s direction in the Sub 147 docket, the Public

 05  Staff and Duke did engage in a series of meetings and

 06  discussions in late 2017 and early 2018 to work through

 07  some of those differences on some of the inputs and

 08  assumptions, and a Joint Report was submitted on April

 09  2nd, 2018 to document those discussions.

 10            Duke did respond to a number of the questions

 11  raised by the Public Staff.  In particular, some of the

 12  main ones we focused on were the load response and

 13  extreme cold weather events, some of the economic load

 14  growth uncertainty issues, market assistance, and some

 15  other inputs.  I think Duke continued to support the

 16  reasonableness of its 17 percent reserve margin at that

 17  time, while the Public Staff supported an analysis that

 18  -- to look at a 16 percent or slightly lower reserve

 19  margin.  At the end of the day, the Public Staff and Duke

 20  agreed to -- that it was appropriate for the Reserve

 21  Margin studies to be updated no later than 2020, and so

 22  we hope this discussion today and some of the guidance

 23  provided by the Commission can be productive in helping

 24  shape that 2020 Resource Adequacy study that feeds into
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 01  the IRP.

 02            Obviously, the 2020 IRP is shaping up to be

 03  very significant, with a number of changes dealing with

 04  retirement of generation units, as well as other goals

 05  being established through the Clean Energy Plan or Duke

 06  Energy Corporation’s own sustainability goals.  And we

 07  appreciate the Commission providing this opportunity to

 08  get some clarity on the front end and hopefully provide

 09  some expectations as to some of the inputs for the IRP.

 10            Briefly, on the questions the Commission raised

 11  in its December 23rd Order regarding the Brattle report

 12  or the Brattle-Astrapé report that was prepared for the

 13  FERC, we agree that the report provided useful

 14  information regarding the various metrics used to

 15  evaluate resource adequacy, and we think that it’s

 16  appropriate to evaluate some of those alternative

 17  mechanisms or metrics in the upcoming Resource Adequacy

 18  study, such as LOLE or EUE, to ensure that those inputs

 19  are understood and some of the tradeoffs associated with

 20  a higher or lower reserve margin would be appropriately

 21  considered.

 22            We do agree the primary purpose of the IRP

 23  continues to be ensuring resource adequacy to keep the

 24  lights on, as Mr. Wilson stated, and that the one day in
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 01  10-year LOLE metric is still appropriate.  However,

 02  again, we do support through the Resource Adequacy study

 03  looking at some of these other alternatives and then

 04  feeding those into the IRP to meet some of these other

 05  goals that have been discussed.

 06            The one consideration we think is important to

 07  emphasize in all these discussions is that these measures

 08  still remain consistent with least-cost planning

 09  principles, and that any increase cost that result from

 10  any of the changes or adjustments to this would have to

 11  be supported by measurable positive benefits to

 12  customers.

 13            To get to our technical witnesses, we’ve

 14  requested Bob Hinton, the Director of our Economic

 15  Research Division, and Jeff Thomas and Dustin Metz, who

 16  are Staff Engineers with our Electric Division, to be

 17  available to respond to questions.  I believe Bob Hinton

 18  is going to start with some responses on load

 19  forecasting, and then Jeff will provide some input on

 20  additional topics, reserve margin and modeling questions

 21  that were raised in the Commission’s Appendix A.  Thank

 22  you.

 23            MR. HINTON:  First, I'd start off and say the

 24  Public Staff does not have any problem with Duke’s
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 01  forecast for planning purposes.  We continue to say the

 02  forecast is reasonable for planning.  The issues I’ve

 03  raised through the Public Staff Comments have been

 04  focused on Duke Energy Progress’ winter peak forecast.

 05  The summer peak forecast and DEC’s forecast are

 06  reasonably adequate.  I have no concerns with those

 07  forecasts.

 08            I’ve been analyzing the forecast areas for

 09  years.  As you’ve seen in IRP comments the Public Staff

 10  have filed over the years, the 2018 forecast has

 11  Dominion’s forecast.  The mean square error from 2012

 12  forecast was around 6 percent, DEC’s was 5 percent, and

 13  DEP was 9 percent.  And that’s a measure I’ve used over

 14  the years.

 15            The Commission requested tables from 2003

 16  through 2018.  We, the Public Staff, only provided ’11

 17  through ’19, or the IRP forecast from ’10 through ’18.

 18  What these tables show is a concern the Public Staff has

 19  addressed with the peaks being under the actual peaks for

 20  the wintertime.  The wintertime peaks have just been

 21  greater than they expected.  Obviously, in 2014/’15 we

 22  had the polar vortex years, and it’s quite understandable

 23  those forecasts were below the actuals.  But the trend

 24  continues, and I’ve addressed this with the Company.
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 01  They have made changes to their model.  It will take time

 02  to see before -- if those changes are as productive as

 03  expected.

 04            But the sources of my concern largely are the

 05  model specification, I think they -- I think that may be

 06  inadequate, but their end-use data collection they’re

 07  using now seems not to be able to capture the

 08  responsiveness of the customers in the eastern part of

 09  the state, largely because we believe there’s a higher

 10  saturation of heat pumps in that service territory.  This

 11  stems from years of looking back at gas expansion

 12  policies in the state, and it was always the case of the

 13  old -- in North Carolina Natural Gas territory, which is

 14  now Piedmont East, largely has very low saturation of

 15  natural gas.  The alternatives are heat pumps and

 16  propane.  Heat pumps are quite efficient for customers,

 17  and so that seems to be the predominant heating source.

 18  Census data bears this -- wears this out -- bears this

 19  out.

 20            So those are my concerns I’ve got with --

 21  addresses your Item A and somewhat B.  I think it’s the

 22  heat pump that causes the peaks to rise.  As temperatures

 23  get not necessarily extreme like in single-digit

 24  temperatures, but as it gets closer to 10 degree
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 01  temperatures, when we get to a normal peaking temperature

 02  range, the heat pumps are drawing large amounts of

 03  energy, and that’s driving the peaks, we believe.  So we

 04  urge the Companies to continue to work on that issue.

 05  We’ve said that in previous comments and we continue with

 06  that today.

 07            The last item was concerning the Blue Horizon

 08  project with regarding how the western area has been able

 09  to shave the peak and could that be used in the east.

 10  We’re hoping that AMI data will shed some more light on

 11  this as that AMI data becomes available and the

 12  discerning of that data becomes possible.  The largest

 13  area that Asheville, the western area, has is, of course,

 14  water heater load control.  That’s unique largely -- the

 15  principle difference between the east and the west.  The

 16  studies to date the Company has performed have shown that

 17  it’s not cost effective water heater load control for the

 18  winter times, so we struggle to work with that, the

 19  Companies are struggling in trying to find a solution to

 20  that, and we support their efforts.

 21            So that’s largely those items with regard to

 22  the load forecast.

 23            MR. THOMAS:  Good afternoon, Commission.  My

 24  name is Jeff Thomas.  I’m just going to give a broad
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 01  overview of some of our responses to Appendix A and

 02  working to the December 23rd Order as well.

 03            As you note, most of our -- some of our

 04  responses we deferred to Duke, but we did want to just

 05  discuss the basis for the 17 percent reserve margin.  We

 06  continue to stand by some of our critiques of the 2016

 07  Resource Adequacy study which resulted in a 16 percent

 08  reserve margin, and what we wanted to emphasize is that

 09  it’s important for us to -- we feel it’s important for us

 10  to defend ratepayers’ interests by becoming involved with

 11  the Resource Adequacy study at the earliest possible time

 12  so that we can help to understand the alternatives that

 13  are being proposed, the inputs that are being used, the

 14  sources of the data, and the modeling techniques.

 15            So we want to emphasize that that early

 16  involvement is important, and we hope to be able to do

 17  that with this new study because it’s not just the three

 18  main issues that we identified in 2016, but there are

 19  additional issues that will arise, particularly as the

 20  modeling has become more advanced.

 21            And also, as we discuss, alternatives to the

 22  LOLE standard, such as the EUE and the LOLH, looking at

 23  Economic Optimal Reserve Margins, it’s important for us

 24  to kind of understand the sensitivities that arise there,
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 01  particularly the Brattle report, you know, looked at

 02  transmission enterprise as a big sensitivity, and the

 03  Georgia -- the Southern Company Resource Adequacy study

 04  also looked at a lot of additional sensitivities like the

 05  cost of unserved energy playing a significant component

 06  there.  So that’s really presenting those alternatives

 07  and being able to talk about and understand the risk, and

 08  then the additional cost is something that we need to be

 09  involved on the ground floor.

 10            So moving on to some of the strategic plans to

 11  reduce CO2, so question three, just wanted to echo Tim

 12  and say that, you know, we want to make sure that the IRP

 13  is, you know, making sure that we have reliable and

 14  adequate generating resources at the least cost.  Any

 15  additional policies, State policies from DEQ or from the

 16  Legislature, that impose limits on CO2 emissions or other

 17  goals that are not related to providing adequate power

 18  are going to increase cost as any constraint on a model

 19  will do.  It was going to increase cost.  So we want to

 20  make sure that we can understand the cost of these

 21  policies as they deviate from a least cost planning

 22  perspective.

 23            We saw in Virginia last -- in 2018 the IRP was

 24  rejected because it was not quantifying the cost of these

�0097

 01  policies, and we do feel that’s an important aspect, to

 02  be able to understand what ratepayers are paying for CO2

 03  reduction under various policies.  And we want to make

 04  sure that the CO2 reduction plans do holistically

 05  consider all aspects of these policies, including

 06  stranded assets, system reliability, and accelerated

 07  depreciation of assets.

 08            Question four asked about Portfolio 7, which

 09  had a high renewable situation, replacing one CT with

 10  battery storage.  And we looked in this and provided some

 11  responses.  And it demonstrated that in certain

 12  situations and certain cost scenarios adding battery

 13  storage, while it increases capital cost, could decrease

 14  the total cost of the portfolio over the timeline.  We

 15  saw that particularly in DEP where the Portfolio 7 was

 16  less expensive over the long run than Portfolio 6.  So

 17  while both scenarios were more expensive than Portfolio

 18  1, or the base case, it did prevent -- demonstrate that

 19  batteries do add value and they can be demonstrated even

 20  if only one value stream peak shifting is captured.

 21            So we’ve heard here in Docket E-100, Sub 164,

 22  that there are many methodologies emerging to evaluate

 23  battery storage in the IRP context because there are

 24  values that cannot always be captured by the capacity
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 01  expansion models.  One such approach was the net cost

 02  approach, which tends to look at external modeling of

 03  battery resources and then use those benefits to reduce

 04  capital cost in the Capacity Expansion Model.  We heard

 05  that in Jeremy Twitchell’s presentation.  And so that’s

 06  -- we feel that that’s an important component of properly

 07  valuing battery storage in the IRP, and we hope that it

 08  emerges as an early product of the integrated system

 09  operation planning process.

 10            And then finally, question five broadly asked

 11  about the benefits of purchased power solicitation and

 12  looking at a comprehensive set of potential resources.

 13  And, you know, we know that the short-term market

 14  purchases in DEP were an effective way to meet load

 15  growth without having to build new generation.  We, of

 16  course, encourage the Company to use the data from not

 17  only the short-term market purchase solicitation, but

 18  also other competitive solicitations in the state to

 19  attempt to defer capital investments when possible and to

 20  make sure that Duke is looking at the whole suite of

 21  options that’s available to it.

 22            And I suppose I -- we could preemptively answer

 23  Commissioner Clodfelter’s question about what we’d like

 24  to see kind of going forward if you were to ask us.  And,
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 01  you know, certainly alternatives to the LOLE metric with

 02  significant discussion of cost and risk.  We also are

 03  interested in understanding how additional -- discrete

 04  additional transmission interties that are added to the

 05  Resource Adequacy study at a specified and specific cost,

 06  how that might affect the reserve margin and the ability

 07  to -- the need to actually invest in new generation.

 08  That’s one aspect that we feel could provide some value.

 09            Rate impacts of the IRP on consumer rates,

 10  residential and nonresidential, we feel that’s an

 11  important component of evaluating the different

 12  portfolios to understand how this impacts the ratepayers’

 13  wallet.  And, obviously, our involvement as early as

 14  possible is also important to us.

 15            I think that essentially concludes our

 16  comments.

 17            MR. METZ:  My name is Dustin Metz.  I don’t

 18  have anything else to add to that.

 19                        (Laughter.)

 20            MR. METZ:  I’m here for questions.

 21            COMMISSIONER CLODFELTER:  I’ll open it to

 22  questions from the other Commissioners, but Mr. Thomas, a

 23  very down-in-the-weeds question about the intertie

 24  question.  Is your interest in that in interties between
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 01  the Duke-affiliated utilities or with the surrounding --

 02  where are you interested in that issue?  Is it generic or

 03  is it confined to some specific locations?

 04            MR. THOMAS:  Sure.  If you don’t mind, I’ll let

 05  Mr. Metz respond to that.

 06            COMMISSIONER CLODFELTER:  Mr. Metz can answer.

 07  He can’t get off with just saying his name.

 08            MR. METZ:  The answer is both.

 09            COMMISSIONER CLODFELTER:  So it’s generic?

 10            MR. METZ:  Right.

 11            COMMISSIONER CLODFELTER:  Okay.

 12            MR. METZ:  We’re looking at potential is there

 13  value in doing strategic investments to strengthen the

 14  intertie between DEP to DEC to gain synergies or boost in

 15  the current JDA and how that can potentially move forward

 16  within IRP planning processes.

 17            We’re also looking at the possibilities of how

 18  are our interties with our neighbors is turning to, I

 19  think, the entry into the Brattle Report of little "v,"

 20  is this the most significant factor impacting our

 21  regions?  Planning reserve margin is the size of the

 22  transmission interties.

 23            COMMISSIONER CLODFELTER:  The reason I ask the

 24  question was I believe the 2016 Resource Adequacy study
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 01  looked at a case in which the Duke affiliates were

 02  treated as a single balancing area and operated that way,

 03  and it didn’t appear to me to be -- to change very much

 04  the -- sort of the reserve margin outcome -- output, and

 05  that’s why I was sort of interested in whether that’s

 06  what you’re exploring or you’re exploring something else.

 07            MR. METZ:  Well, one of it is looking at where

 08  to invest money in certain parts into the grid.  The

 09  second part of --

 10            COMMISSIONER CLODFELTER:  Okay.

 11            MR. METZ:  -- to that point is it may not

 12  change the reserve margin, but did we defer a unit which

 13  has a value to ratepayers?  And essentially that’s what

 14  that model came out, is we were able to shift,

 15  hypothetically, this combined cycle one year to here.

 16  Well, that has systemic effect.  Well, now I can move two

 17  CTs to here.  And it just -- it did have an effect of

 18  continued deferred new generation, and as you deal with

 19  uncertainties with load as new technologies emerge, it’s

 20  beneficial.

 21            MR. HINTON:  And may I add, this is timely now

 22  because currently DEC has some excess generation.  DEP

 23  will be coming up short in 2025 for their next projected

 24  need.  So the concept of deferring that one year may
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 01  provide some valuable benefits to ratepayers.

 02            COMMISSIONER CLODFELTER:  Thank you for that

 03  explanation.  That’s great.  Questions from

 04  Commissioners?

 05                         (No response.)

 06            UNKNOWN SPEAKER:  He got off easy today.

 07            COMMISSIONER CLODFELTER:  Almost with just your

 08  name, Mr. Metz.

 09            MR. METZ:  All most.

 10            COMMISSIONER CLODFELTER:  All right.  Mr.

 11  Dodge, anything else?

 12            MR. DODGE:  Thank you, Commissioner Clodfelter.

 13  I would just note I believe Mr. Metz has a 1:00 call, so

 14  if he -- if there were follow-ups for him to be called

 15  back, just wanted to -- he’s available until that time.

 16            COMMISSIONER CLODFELTER:  All right.  That’s

 17  fine.  Just a wild guess prediction is you probably won’t

 18  be called back, but we’re glad to know you’re here till

 19  1:00.

 20            MR. METZ:  All right.

 21            COMMISSIONER CLODFELTER:  Mr. Somers, I am not

 22  going to push you, because the other parties have had a

 23  lot of time here.  I’m going to ask you this question,

 24  though, is do you think you can get us done by a late

�0103

 01  lunch or do you think we’d probably need a lunch break?

 02  The reason I ask that question is I’ve been told by a

 03  couple of my colleagues that they’ve got some questions

 04  for you.

 05            MR. SOMERS:  I’m hungry myself, but I

 06  absolutely believe we’ll be done in time for a late

 07  lunch.

 08            COMMISSIONER CLODFELTER:  All right.  Let’s

 09  push on, then.

 10            MR. SOMERS:  All right.

 11            COMMISSIONER CLODFELTER:  It’s with you.

 12            MR. SOMERS:  Thank you.  If I could, I’d call

 13  forward Mr. Brunson, Mr. Snider, Mr. Wintermantel, and

 14  Mr. Kalemba.  And as they’re coming forward, if I could

 15  just give some preliminary comments --

 16            COMMISSIONER CLODFELTER:  Yes.

 17            MR. SOMERS:  -- to be efficient with the time.

 18  We have not prepared any presentation.  I think that will

 19  -- we --

 20            COMMISSIONER CLODFELTER  That's fine.

 21            MR. SOMERS:  -- believe that the better use of

 22  our time will be responding to Commission questions.  We

 23  believe that certainly the IRP Reply Comments and then

 24  the -- hopefully the information we filed on November 4th
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 01  was responsive.  I understand from the Order right before

 02  Christmas there may be some additional questions based on

 03  that, and so we thought it we would save a formal

 04  presentation rehashing what we’ve told the Commission a

 05  couple of times over the last four years, and instead be

 06  prepared for questions.

 07            I would like to ask a couple questions to let

 08  the Panel respond to some things we’ve heard from some of

 09  the other commenters.

 10            COMMISSIONER CLODFELTER:  I was going to -- I

 11  was going to suggest that, is that if you’ve heard

 12  anything this morning that you’re burning to respond to

 13  before you get to Commission questions, let’s do that

 14  now.

 15            MR. SOMERS:  Okay.  And in addition to the

 16  folks who are up here, we have other members of the

 17  Companies’ IRP and load forecasting teams who would also

 18  be available.

 19            COMMISSIONER CLODFELTER:  Great.

 20            MR. SOMERS:  So if I could, let me just begin

 21  by introducing our Panel members, beginning first with

 22  Mr. Brunson, and this is his first opportunity to appear

 23  before the Commission.  Would you please introduce

 24  yourself, state your name and your position?

�0105

 01            MR. BRUNSON:  Yes.  Hello.  My name is Leon

 02  Brunson.  I’m the Senior Load Forecaster for the

 03  Carolinas, both DEC and DEP.

 04            MR. SOMERS:  Mr. Snider.

 05            MR. SNIDER:  I’m Glen Snider.  Good to see you

 06  again, Commissioners.  Thank you for the opportunity to

 07  appear before you today.  My name is Glen Snider.  I run

 08  our Integrated Resource Planning and Analytics for both

 09  DEC and DEP.

 10            MR. SOMERS:  The other reason, if I may say

 11  with somewhat tongue in cheek and with a great deal of

 12  professional respect, the reason we didn’t prepare slides

 13  is with a 30-minute limit, Mr. Snider would have taken

 14  our full 30 minutes with one slide.

 15                      (Laughter.)

 16            MR. SOMERS:  Having said that, Mr.

 17  Wintermantel, please -- the record will reflect I got a

 18  lot of laughter, including from Mr. Snider.

 19            MR. WINTERMANTEL:  Yeah.  Sure.

 20            MR. SOMERS:  Mr. Wintermantel, would you please

 21  introduce yourself?

 22            MR. WINTERMANTEL:  Sure.  Happy to be here,

 23  Commissioners.  My name is Nick Wintermantel.  I’m a

 24  Principal at Astrapé Consulting.  I’ve been here, I
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 01  think, one other time.  I would just -- a little

 02  background of Astrapé, we’re a resource planning type

 03  consulting firm, with a real focus on resource adequacy.

 04  Our SERVM model which has been used by Duke Energy, we

 05  performed studies throughout the U.S., large RTOs, SPP,

 06  MISO archive, so the model is well vetted from that

 07  standpoint.  It’s been used in the industry pretty

 08  extensively for Resource Adequacy, Reserve Margin

 09  studies, Renewable Integration, and those types of --

 10  those types of studies.

 11            MR. SOMERS:  And sometime later you will be

 12  able to get into that FERC report and how the Duke

 13  process compares to other utilities in the United States;

 14  is that correct?

 15            MR. WINTERMANTEL:  Yeah.  Sure.  I can

 16  definitely answer questions regarding the FERC report.

 17            MR. SOMERS:  Okay.  Mr. Kalemba, would you

 18  introduce yourself?

 19            MR. KALEMBA:  Sure.  Matthew Kalemba.  I’m in

 20  the Integrated Resource Planning team for the Carolinas,

 21  Principal Planning Analyst, reporting to Mr. Snider.

 22            MR. SOMERS:  Mr. Davis?

 23            MR. DAVIS:  I’m Tom Davis.  I work in the

 24  Carolinas Integrated Resource Planning group for Mr.
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 01  Snider, and I’ve had some -- or involvement with the 2016

 02  Resource Adequacy study and working with Astrapé.

 03            MR. SOMERS:  And last, but not least, Mr.

 04  Stillman.

 05            MR. STILLMAN:  No.  Thank you.  And thank you

 06  for having us here.  I’m Phil Stillman.  I’m the Director

 07  of the Load Forecasting group, so I work very closely

 08  with Leon and oversee the development of the forecast in

 09  all of our jurisdictions, including Duke Energy Carolinas

 10  and Progress.

 11            MR. SOMERS:  So if I may, I want to try to put

 12  some of what we’ve heard from some of the other

 13  commenters in perspective, and if I could, I’d like to

 14  start with you, Mr. Snider.  And instead of coming at

 15  this from the perspective of a lab research or a

 16  theoretical economist perspective, I want to talk to the

 17  person whose job is on the line if Duke has not

 18  adequately planned its system to serve its customers’

 19  needs.  Is that person you?

 20            MR. SNIDER:  That would be.

 21            MR. SOMERS:  Okay.  So we heard some criticisms

 22  earlier in the morning about how Duke has its thumbs on

 23  the scale, I believe was the quote from Mr. Wilson, when

 24  it’s establishing its reserve margins that this
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 01  Commission approves, and that there are a lot of things

 02  that go into determining whether the Company has adequate

 03  reserves to meet its customer needs, including looking at

 04  what your utility neighbors might have available, what

 05  our DSM programs are and what the weather might have been

 06  when it was cold apparently only in 1980.  And I would

 07  like for you to put this into a real-world context, if we

 08  could, in recalling many of us were in this room, called

 09  in by the Commission within the last five years when we

 10  had some extreme winter cold and Duke Energy was very

 11  close to not meeting its customers’ load needs.  If you

 12  could, please put into perspective the weather and load

 13  events over the last five years, how that fits in with a

 14  reserve margin, and how Duke works with its alleged thumb

 15  on the scale to present a reserve margin in the IRP

 16  process for this Commission’s consideration.

 17            MR. SNIDER:  Certainly.  So maybe to respond to

 18  Mr. Somers, there is a lot of technical detail that’s

 19  been presented to you today.  I mean, we’re talking some

 20  pretty heady stuff with LOLH and EUE and LOLE and bathtub

 21  curves and economic optimal, and it’s -- there’s a -- as

 22  you’ve heard today, a lot of academia and a lot of

 23  studies that are going on, and good studies, and we’re

 24  making progress on those.
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 01            But sometimes it’s good to sit back and just

 02  say let’s take a look at what’s actually transpired and

 03  what’s driving some of these reasons for these analytics.

 04  And, you know, I can think of three times in the last

 05  five years where the Southeast and Duke, in particular,

 06  has had razor-thin reserve margins during the winter and

 07  were very, very close to organized load shed during those

 08  events.  You had a polar vortex of 2014, a polar vortex

 09  of 2015, and I think we got tired of using the word polar

 10  vortex, so we just said the first week of 2018 was

 11  really, really cold.  And in each of those cases, as was

 12  pointed out earlier about the load portion, we’ve come

 13  out of the recession, we’ve built some new generation,

 14  load didn’t grow, so it’s important to let’s start with

 15  what is a reserve margin?

 16            First of all, a reserve margin is just a target

 17  in planning that means how much extra generation do I

 18  have relative to load.  So you take a look at how much

 19  generation do I have available to me at time of peak,

 20  what’s my projected -- and this is an important one --

 21  weather normal load peak demand, my weather normal peak.

 22  Not my extreme peak, but my weather normal peak.  And

 23  that gives you an excess amount of generation, because

 24  I've got more generation than I have peak demand.  And
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 01  then I divide that by peak demand and I say, okay, that

 02  percentage is a reserve margin.

 03            And I carry that reserve margin for three

 04  fundamental reasons.  I carry a reserve margin to handle

 05  extreme weather.  So when we look at weather normal

 06  demand, we say over a 30-year or a 35-year period what is

 07  the average peak.  But I might not have an average peak.

 08  I might have an extreme peak, so I've got to have

 09  resources for that.

 10            The second main reason for a reserve margin is

 11  physical assets are not 100 percent reliable.  So when

 12  you have forced outages of CTs or CCs or, you know, a

 13  nuclear plant, you have to be able to serve that peak

 14  demand knowing that when you have 150 plus units on the

 15  system, not 100 percent of them will be running, so

 16  you’ve got to cover a forced outage, right?

 17            And then the third piece, and while it’s a

 18  smaller piece, it still is a piece of it, is you’re

 19  projecting your weather normal peak demand three, four,

 20  five years into the future, and the economy can peak up

 21  and go beyond where you expected, and so you can have

 22  load forecast error.  And so if I’ve under-forecasted

 23  load, which is what Mr. Hinton’s concern is with DEP is

 24  our under-forecasting of load, you still have to have
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 01  generation even though you’ve under-forecasted load.

 02            So you have this sort of long-term load

 03  forecast error, unit outages, and then you also have, you

 04  know, importantly, these deviations from an average

 05  weather condition.  And so when we look at that, we said,

 06  okay, we went into 2014, ’15, ’18, we weren’t at the 17

 07  percent minimum planning reserves.  Your reserves will be

 08  lumpy through time.  As load forecast change, you build a

 09  new resource, you’ve got excess.  The target reserve

 10  margin is just when do I build that next generator.  I

 11  don’t want to drop below it.  And I understand that over

 12  time I’ll have years where I’m above it, and as I

 13  approach it again, we put a new resource in place, make

 14  sure we don’t drop below it.  So it’s a little lumpy over

 15  time.

 16            So we went into ’14 and ’15 in the 25 to 30

 17  percent winter reserve margins.  And, again, this was

 18  sort of pre-moving to winter planning, so we were

 19  maintaining summer reserves, but as a result of that, and

 20  we weren’t deep into the solar yet, we hadn’t built for

 21  winter demand, we were planning summer, when you look at

 22  what our winter reserve margins were, they were 25 to 30

 23  percent.  And in both of those events the Company nearly

 24  did not serve load.  And, in fact, in 2014 we had what’s
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 01  called negative operating reserves.  So we came in then,

 02  I think Nelson Peeler came in in a Monday morning agenda

 03  conference and spoke to this body about the fact that we

 04  ran out of our own resources and were actually relying on

 05  non-firm purchases from our neighbors to serve load.

 06            And what I just, you know, remind the

 07  Commission is that wasn’t at 17 percent or 15 or 16 or 12

 08  and, you know, there’s big debate on what’s that economic

 09  optimal bathtub curve.  That was something well to the

 10  right of that, and we were relying on neighbors that if

 11  those neighbors would have cut that sale, our next option

 12  was rotating feeders.

 13            And that very thing happened in -- I believe it

 14  was ’15; it may have been ’14, so where SCANA was relying

 15  on non-firm, we had to recall it.  We needed it for our

 16  own.  And SCANA actually had to have rotating feeders.

 17  And, you know, that was -- you know, when it is rare, you

 18  know, I guess, Commissioner Clodfelter, I would say that,

 19  you know, all outages sort of aren’t created equal

 20  because when you run out of generation during an extreme

 21  weather event, the impact on customers and the customer

 22  response is very, very different than if you have a

 23  hurricane and a bunch of trees fall on power lines.  You

 24  get asymmetric responses.
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 01            I came into the industry in the ‘80s in

 02  Illinois Department of Energy and went down to Florida in

 03  the early ‘90s.  That was right after Florida Power in

 04  ’89 had a load shed event Christmas Eve because they had

 05  unexpected 20-something degrees in Tampa, and they turned

 06  off power on Christmas Eve.  It’s hard to believe there’s

 07  anybody still in Florida alive to talk about it, but to

 08  this day people talk about the Christmas Eve outage of

 09  1989, and you go to conferences and people will talk

 10  about that or they’ll talk about in the ‘90s when we used

 11  a lot of DSM and we were relying too much on DSM, and

 12  half the customers got off the DSM program because you

 13  had to hit it too many times.

 14            So what happened in those events is you really

 15  had asymmetric responses to these events.  No one was

 16  talking about the hurricanes back then, but they still

 17  talk about the utility running out of resources during

 18  critically cold periods.

 19            And so, you know, I guess my point would be is,

 20  you know, at the end of the day this is a big discussion

 21  around risk, reward, and the cost, and we’ll get into a

 22  lot of that today with your questions, and Mr.

 23  Wintermantel and Mr. Brunson and the rest of our team are

 24  happy to dive into those details.  But in practice, you
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 01  know, I think there -- you know, maybe two points I’d

 02  want to make is there is a much different response when

 03  you’re out of power and it’s 10 degrees than if you’re

 04  out of power and it’s 70 degrees out.

 05            When it comes to things like DSM, you know, one

 06  of the things we’re seeing, you know, it’s hard to

 07  pinpoint exactly what appliance at every single customer,

 08  but if you just think about it logically, for example,

 09  you can load control like we did in Florida air

 10  conditioners, and when you turn off air conditioners,

 11  there’s little that the customer can do.  When you turn

 12  off heaters, if you get too cold in your house, you turn

 13  your oven on, you turn your space heaters on, you go to

 14  Lowe’s and you buy more space heaters and you just plug

 15  them in.  And, you know, there are -- people do not want

 16  to fundamentally be cold.  I’m not saying there’s not

 17  room for DSM.  I certainly am not advocating that at all.

 18  There’s certainly promise in additional DSM.  But it has

 19  its limits in terms of how long you can turn them off.

 20            If you start clipping that peak -- another

 21  thing I’d like to, you know, make clear, what we’ve seen

 22  in Florida, what we’ve seen in the Carolinas is you’re

 23  not actually clipping a peak; you’re moving that energy

 24  in time.  So you’re preheating or you're postheating.
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 01  The heater is going to make up for that heat it didn’t

 02  heat or it’s going to preheat it.  And air conditioner is

 03  going to run harder after you turn it off.  So you’re

 04  actually shifting the energy use in time and flattening

 05  that peak, which just makes a lower peak, but the next

 06  peak you’ve created is longer.  And so you get a change

 07  in your load profile.  It’s not simply eliminating that

 08  peak demand.

 09            So, you know, one of the things we see in the

 10  industry a lot is this big desire for load control, which

 11  is a good thing, but it has its limits in terms of as you

 12  start to flatten that and broaden it, now your two- and

 13  four-hour batteries have less value because I’ve just

 14  made my peak six hours and eight hours because I’ve moved

 15  it with DSM.

 16            So you've got to look at this all holistically.

 17  I think there’s no silver bullet in this.  I do

 18  encourage, you know, questions, and we’re certainly

 19  willing to work with parties on articulating the risks

 20  and rewards.  But I will just say that history has shown,

 21  you know, there is an ability in the last five years and,

 22  again, three times I can point to, where had we been at

 23  17 percent, we would not have served load.  And so even

 24  at 17 percent, you know, there is still risk, and we can
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 01  -- you don’t want to have too much.  It’s too expensive.

 02  As we’ve talked about too little, you get a lot of

 03  volatility, and that can be very expensive.  So where is

 04  that right middle point range?  I think that’s where, you

 05  know, working with parties, you know, working through our

 06  updated Resource Adequacy study we’re -- you know, we’re

 07  looking forward to presenting those risk, reward

 08  tradeoffs as we move into our 2020 IRP.

 09            MR. SOMERS:  Maybe just a couple more.  I know

 10  you all don’t want to hear me ask questions.  You've got

 11  better questions than I do.  But maybe if I go to Mr.

 12  Wintermantel.  There was a lot of discussion in earlier

 13  presentations about one in 10 LOLE and, you know, I’m a

 14  lawyer and I maybe understand what that is.  I know

 15  that’s what you do for a living.  But could you put into

 16  perspective for us what that means as a standard?  Who

 17  relies on it?  Is Duke or North Carolina overly

 18  conservative by using that as the basis for developing a

 19  reserve margin?  I think it would also be important if

 20  you could explain, at least for me, how does that LOLE

 21  calculation, is that in and of itself the reserve margin

 22  or how does that factor into the development of a

 23  reasonable reserve margin?

 24            MR. WINTERMANTEL:  Yeah, yeah.  Sure, I can
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 01  certainly talk to that, Mr. Somers.

 02            So we did hear a lot about this topic this

 03  morning, and as far as defining LOLE, LOLH, and EUE, I

 04  think we agree, you know, LOLE is just a count of events.

 05  There is this standard, and the one day in 10-year

 06  standard says I’m willing to shed load one event every 10

 07  years, and that is the overwhelmingly industry standard.

 08  And I think the FERC report -- I know the Commission has

 09  brought up that FERC report.  There’s a survey.  I

 10  encourage you to go look at the backend.  I don’t know

 11  the number, but I’m going to guess more than 70 percent

 12  of the entities base their Resource Adequacy on one day

 13  in 10.

 14            Now, the modeling can certainly -- let me just

 15  back up.  So in the modeling all we’re doing is we’re

 16  modeling the system and we’re increasing reserves, so

 17  we’re looking at a 10 percent, 11 percent, 12 percent, up

 18  to 20 percent reserve margin.  And for Duke specifically,

 19  and I know we haven’t talked much about this, but this

 20  shift to winter has -- it’s a focus, when I say 10 to 20

 21  percent, I’m really talking about winter reserve margin.

 22  Our studies have kind of validated that if we have a 17

 23  percent winter reserve margin, we’re going to already

 24  have a 15 percent summer.  That’s mainly due to the
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 01  solar.

 02            As we increase solar -- I know I’m getting off

 03  topic here, but as we increase solar, the summer reserve

 04  margin is going to increase more than the winter reserve

 05  margin because of the capacity value of that solar.

 06            But backing up to the modeling mechanics, we’re

 07  just -- we’re modeling 10 percent reserve margin.  At 10

 08  percent reserve margin, the model spits out LOLE, Loss of

 09  Load Expectation, LOLH, and EUE.  And as Mr. Wilson, I

 10  think, pointed out, your typical event is in the two- to

 11  five-hour range, so a .1 -- stay with me here -- one day

 12  in 10 years typically equates to .3 hours per year.  And

 13  so I think the FERC report does a good job in saying if

 14  you use a 2.4 hour per year standard, you’re much less

 15  stringent, you’re much more risky than a one day in 10,

 16  because one day in 10 is typically going to be about a .3

 17  LOLH.  2.4 LOLH is certainly much higher, and you’re

 18  actually expecting to shed load every year if you use a

 19  2.4 LOLH.

 20            And then EUE is simply just the magnitude of

 21  the Expected Unserved Energy.  It’s a good metric.  In

 22  fact, in the 2016 studies it was an output of the model.

 23  We just didn’t focus on it because we’re on the one day

 24  in 10-year standard.  So I think while it gives you
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 01  additional information, I believe the one day in 10-year

 02  standard used by other entities, used by Duke, has served

 03  the industry well.

 04            And I think one thing I really want the

 05  Commission to take away either from the FERC study or the

 06  2016 Astrapé study, is what we find when we look at the

 07  economics of slightly less than one day in 10 or slightly

 08  above one day in 10, we really see that bathtub curve.

 09  It’s flat for several percentage points.  It’s very, very

 10  flat.  So the impact on customer cost of moving from,

 11  say, a 15 to a 17 percent, what we see in all our

 12  studies, what we saw in the FERC study is relatively

 13  small, and with that small increase in cost, you’re

 14  reducing your volatility substantially, so it’s worth

 15  your insurance payment, as Mr. Kirby brought up.  I

 16  thought Mr. Kirby did a good job explaining that reserve

 17  margin is definitely you’re making an insurance payment.

 18  You’re paying for additional capacity to offset some of

 19  this risk.

 20            I would also make the point that when we add a

 21  MW of CT capacity, as we do in our study, there's

 22  certainly a cost to that, but every MW we add there is

 23  some benefit, and so that’s what keeps that curve

 24  somewhat flat, right, because we are reducing the cost of
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 01  making expensive purchases, the cost of EUE, and those

 02  are the main two items in our modeling.  But as you go

 03  too far, 20 percent, 25 percent, which the Company is

 04  certainly not there today, that value diminishes.

 05            But it needs to be clear that just because we

 06  go from 15 to 16, our cost is not the cost of the CT.  We

 07  do get benefit of that CT and that needs to be

 08  recognized, and that’s why that curve is fairly flat, so

 09  there can be a pretty good sweet spot, I think, for the

 10  Commission to determine, look at risk and cost and

 11  compare that to the one day in 10-year standard.  But to

 12  me, the cost impact is not that significant.

 13            MR. SNIDER:  Within that -- sort of in that

 14  range.

 15            MR. WINTERMANTEL:  Yeah.  Within the -- in that

 16  range.

 17            MR. SNIDER:  And, you know, just one last

 18  clarity point on that.  When you add that new CT, it’s at

 19  today’s technology, so these CTs are more efficient,

 20  lower fuel use, lower carbon output than some of the rest

 21  of your fleet.  So you’ve got 20, 30 year old units that

 22  are less efficient, maybe burning oil or burning gas at

 23  more expensive cost, so you’re actually maybe running

 24  these inefficient units less for a small number of hours
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 01  out of the year and running this more efficient.  So

 02  that’s just another -- you know, when you’re at

 03  reasonable levels of reserve margin, another benefit that

 04  offsets that capital cost of it until you start to invest

 05  in too many of them, and then that’s why the curve goes

 06  up, is then you just have inefficient deployment of

 07  capital.  So there’s just those factors that help create

 08  that bottom portion of the bathtub curve.

 09            MR. WINTERMANTEL:  And one minor point, just,

 10  you know, I know the FERC study is the example study.  I

 11  don’t want to take you too far, because that study is

 12  based on some summer peaking utility, and so the risk

 13  that’s described in there, I would argue, would actually

 14  be even a little bit higher for a winter peaking because

 15  the volatility around load in winter, if you are

 16  constrained to winter peaking and that’s your planning

 17  metric, there’s higher volatility in what that winter

 18  load can do compared to summer.  So it’s a nuance, but I

 19  just want to make it clear that I think the FERC study

 20  was a summer peaking, so to try to take numbers and even

 21  take the reserve margin levels, I think we need to be

 22  careful there.  That’s not a winter peaking study.

 23            MR. SOMERS:  Before I move to load forecasting

 24  and Mr. Brunson, was there anything else you wanted to
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 01  respond to that you heard in presentations earlier today

 02  based on the reserve margin topics?

 03            MR. SNIDER:  I guess, you know, maybe just a

 04  little bit of response to, you know, we did work with the

 05  Public Staff extensively after the ’16 filing many of the

 06  issues, the sensitivities, the data validation, the

 07  models.  We put hundreds and hundreds of hours after the

 08  report was filed, after our IRP was filed.  We went to

 09  several in-person meetings, several phone calls with

 10  Public Staff, and so a lot of the things that were sort

 11  of represented as, you know, didn’t get addressed, they

 12  were fully addressed and then some.  I mean, we put

 13  significant effort.

 14            You know, Public Staff and the Company at the

 15  end of all that came down to a 1 percent difference.

 16  There were a few nuance details that I’m not going to

 17  articulate here where Public Staff supported 16 percent,

 18  the Company felt 17 percent was a better representation.

 19  We show a 16 percent analysis in the IRP and base the IRP

 20  on 17.  But, you know, I guess my, you know, the one --

 21  the one thing I would bring to the Commission’s attention

 22  is there -- you know, a lot of things that were claimed

 23  not to have been done were actually -- were not only

 24  done, but they were done to an excruciating level of
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 01  detail.

 02            MR. WINTERMANTEL:  And to that point I would

 03  just add from a kind of thumbs on the scale perspective

 04  here, I think there were a couple items that we went back

 05  with Staff to kind of go through, I think some -- the

 06  load forecast error, the weather extrapolation.  We

 07  performed some sensitivities to kind of show the impact,

 08  so I think the impact of those was a little bit

 09  overstated if we look at the study holistically.

 10            So maybe just an example, we used three-year

 11  ahead load forecast error, and the reason is because we

 12  expect it takes at least three to five years to build new

 13  capacity, so we’re making this decision for 2022 today.

 14  We’re kind of on the hook for meeting that load, and we

 15  kind of need to make the decision three years in advance.

 16  So that’s why load forecast error is three years in our

 17  model, and that’s what we assumed.  If we change that to

 18  one-year forecast error, we drop the reserve margin by 1

 19  percent.

 20            When we look at other inputs into the model

 21  such as system EFOR, if you look at the historical data

 22  that we looked at, it was a -- it was a good operating

 23  period, you know.  I think the system EFOR was in the 3

 24  to 4 percent range if you look in the appendix of the
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 01  study.

 02            MR. SNIDER:  EFOR is forced outage rate.

 03            MR. WINTERMANTEL:  Sorry.  Forced outage rate.

 04  So when you think about system forced outage rate in the

 05  model, our generators are performing pretty well.  So

 06  that would actually -- if that increases, it would

 07  actually make this go back up.

 08            The other one is market assistance, which I

 09  think Public Staff hit on significantly.  It is a

 10  significant assumption.  And I do want to add some color

 11  to market assistance, because as in the 2016 study, we

 12  looked at removing it all, and to get to one day in 10,

 13  that reserve margin jumps about 6 percent, so I want us

 14  to be careful that we’re already assuming that we’re

 15  lowering our reserve margin by 6 percent.  We’re taking

 16  into account these ties.

 17            When a cold weather or a hot weather event

 18  occurs, it’s typically for surrounding areas as well.  If

 19  you look at the ’14 event, PJM was certainly going

 20  through issues.  TVA and Southern were certainly going

 21  through issues.  So to say we can always rely on the

 22  market, I think we just need to be careful there.  We’re

 23  taking it into account.  We’re going to look at it again

 24  this year.  We try to calibrate the historical.  We spent
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 01  significant time looking at pay and peak periods, what

 02  did we get from the market in the past.  We try to make

 03  sure the model is consistent with that.  But that is a

 04  big assumption.  If we miss that, then certainly one day

 05  in 10 -- one day in 10 is off.

 06            So at least from a market -- the other piece is

 07  market assistance is typically more for capacity shortage

 08  than transmission shortage, is what we see at least in

 09  the Duke studies.  Adding more transmission, the

 10  transmission is probably there, but the real issue is

 11  they’re getting the same conditions in the capacities,

 12  just not on the other side, so --

 13            So if we were to change that assumption to be a

 14  little bit more aggressive, then reserve margins would

 15  need to go up, right, if we assumed less market

 16  assistance.  That’s probably a bigger driver than maybe

 17  these 1 percent critiques that we’re getting on load

 18  forecast error, so I want to put it in perspective.

 19            You think about how PJM does their reserve

 20  margin study.  They certainly have significant physical

 21  capability, but they actually put a hard limit on what

 22  they’re going to expect from outside neighbors.  They

 23  assume 3,500 MW transmission line, which is about a 2

 24  percent import capability of their peak load, so they’re
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 01  already a little bit probably more conservative on that

 02  side.

 03            There are lots of assumptions.  They all need

 04  to be addressed, but I do believe in 2016 we spent

 05  extensive time validating those, and so those critiques I

 06  do take issue with.

 07            MR. SOMERS:  If I could move to load forecast.

 08  Mr. Brunson, that’s your responsibility, along with Mr.

 09  Stillman and Mr. Davis, but the concern expressed by the

 10  Public Staff was that the DEP winter forecast has been

 11  too low.  You’ve been under-forecasting the peak load.

 12  And some or the other criticism from some of the other

 13  commenters today has been that Duke doesn’t seem to know

 14  why the DEP customers are having such a response to

 15  extreme low temperatures in the winter.  Could you just

 16  take a minute or two to address with the Commission what

 17  you and your team are doing to make any adjustments to

 18  the load forecasting methodology or what’s been done in

 19  response to past Commission orders to ensure that the

 20  Company presents the most accurate load forecast, again,

 21  understanding that no one can predict the future?

 22            MR. BRUNSON:  Sure.  And it’s correct, and I

 23  can start --

 24            MR. SOMERS:  I’m not sure that microphone is
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 01  working very well.  Maybe pull it a little closer.

 02            MR. BRUNSON:  Okay.  It’s better?  And I can

 03  start where the Public Staff left off, Bob Hinton, and

 04  his assessment of the DEP winter peak was that one of the

 05  primary drivers was the lack of natural gas, particularly

 06  in the DEP eastern region, as well as the overabundance

 07  of electric heat pumps.  And that’s one of the primary

 08  drivers of why you see these real sharp spikes on very

 09  cold winter days in DEP versus DEC.

 10            But it goes a little further than that.  There

 11  are some real distinct differences between DEC and DEP

 12  from an economic standpoint, and we summarized a lot of

 13  this information in the responses that we provided in

 14  November, I believe.  There’s economic implications from

 15  household incomes, and if you think about the argument of

 16  how -- over the past years in North Carolina how parts of

 17  the state’s -- metropolitan areas of the state are

 18  growing much faster than non-metro areas, that kind of

 19  plays into our industry as well.  Household incomes are

 20  lower in our smaller cities and rural areas.  They are

 21  lower.  The housing shells are little -- you have more

 22  mobile homes.

 23            Since the recession we’ve gone from home

 24  ownership to increasing renters that, you know -- which
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 01  is, you know, you’re increasing the number of electric

 02  heat pumps.  All of these factors and a few more that’s

 03  outlined in our summary combined leads to, you know,

 04  those spikes that we're seeing in DEP.

 05            So what are we doing to address it?  Well, the

 06  first thing we did, going back to the 2016 Commission

 07  Order, we went and took a very hard look at our forecast

 08  process and made some changes.  And we believe those

 09  changes have produced some very positive effects that

 10  you’ll see in the upcoming -- in the 2019 IRP and in our

 11  upcoming 2020 IRP.

 12            Some of the other things we do is we are

 13  constantly reviewing and updating our inputs from

 14  economic inputs, which we get from Moody’s Analytics

 15  which is our economic vendor.  We’re in constant contact

 16  with our vendor.  We look at and analyze their economic

 17  projections.  If something looks a little odd to us or

 18  what -- you know, in terms of what we think the outlook

 19  would be, we are on the phone with them and asking them

 20  to explain it.  So we’re not taking these projections

 21  from, you know, and just blindly utilizing them in our

 22  models.  We ask a lot of questions.

 23            You know, what we also do is we’re lucky that

 24  we have six jurisdictions help forecasters, and we often
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 01  get together and we talk best practices, what’s working,

 02  what’s not, how do you approach this problem, how do you

 03  overcome, you know, any issues that you’re having in your

 04  jurisdiction.

 05            And so those are some of the few things that we

 06  are doing to address, you know, to help keep the forecast

 07  -- to increase the forecast accuracy not only in DEP, but

 08  in DEC as well.  It’s a continuous process with us.

 09            MR. SOMERS:  I have to ask, Mr. Wilson

 10  characterized Duke’s explanation of customers’ response

 11  to these extreme winter temperature events as blaming

 12  low-income and rural customers.  Are you in any way

 13  blaming customers for how they respond to extreme cold

 14  weather events in your work?

 15            MR. BRUNSON:  Oh, absolutely not.  The data

 16  that -- the analysis that is -- that came from these

 17  tables and charts that we provided came from research

 18  from the EIA, and our data that we use in our models come

 19  from the EIA that generate our -- that gives our

 20  projections to our end-use models.  So we have a lot of

 21  confidence in that data as well as their analysis.  They

 22  are -- and it’s an industry standard to use the data and

 23  analysis.

 24            So when we say -- when you hear -- and I’ll
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 01  take an example that we’re blaming rural households for

 02  spikes in, you know, cold temperatures; that’s not what

 03  the Company is saying at all.  What the Company is saying

 04  is that the EIA analysis points out that it is more

 05  likely that households that are in rural areas may have

 06  -- because of housing structure, maybe because of lower

 07  incomes, maybe because of, you know, other -- lack of

 08  availability to natural gas and an overabundance of heat

 09  pumps, you know, on average, those group of households

 10  will -- you know, will have a higher intensity of heat

 11  than, say, a household in Charlotte that has gas heating.

 12  Household income is probably higher and has a more

 13  efficient outshow.

 14            MR. SOMERS:  Thank you.  Commissioner

 15  Clodfelter, I could ask 10 more questions, but I’d rather

 16  the Commission ask the questions that it believes are

 17  important, and so I’ll --

 18            COMMISSIONER CLODFELTER:  It’s your choice,

 19  your time.

 20            MR. SOMERS:  I would be happy to defer at this

 21  point and hand it over to the Commission.

 22            COMMISSIONER CLODFELTER:  That’s fine.  Yeah.

 23  Sure.  Start off, Commissioner Brown-Bland.

 24            COMMISSIONER BROWN-BLAND:  Mr. Brunson, just a
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 01  follow-up on your last point regarding residential and

 02  rural use in the wintertime.  I think one of the things

 03  Mr. Wilson pointed out, though, was there was no

 04  discussion about the commercial impact of extreme

 05  weather.  Do we have anything, you know, to answer back

 06  regarding commercial?

 07            MR. BRUNSON:  Sure.  And he was correct to

 08  point that out.  But the question that was posed to us

 09  was what is the primary driver of winter, you know,

 10  winter -- spikes in winter peaks.  The primary driver is

 11  residential and it is space heating.  Commercial does

 12  have an impact, but a lot less impact.  That’s why we

 13  focused on residential.

 14            COMMISSIONER BROWN-BLAND:  Are there -- you

 15  know, just for our knowledge and education, are there

 16  specific drivers or impact that come along with

 17  commercial use?

 18            MR. BRUNSON:  There are.  I don’t have them

 19  with me, but we can supply that.  If my memory is

 20  correct, it was in the report, so we can supply that.

 21            COMMISSIONER CLODFELTER:  Gentlemen, I want to

 22  start you off with a question that’s not really

 23  technical; it’s more quasi policy.  And then I’ve got

 24  others, but I want to start you with this one to get some
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 01  context, and then I’ll let others ask their questions

 02  after that.

 03            The IRP -- I want to talk really about the role

 04  of resource adequacy in the IRP process, so it’s a bigger

 05  picture contextual question.  And let me illustrate the

 06  question or give it some reality by taking the 2019

 07  update.  I pulled that only because it’s the -- it was

 08  easier for me to get my hands on it.  It was higher in

 09  the pile than the 2018 report, so it came off the top.

 10            So the objectives the Companies articulated in

 11  the 2019 IRP report, there are three objectives for the

 12  planning process.  One of those is a physical objective.

 13  That’s the resource adequacy or reliability metric.  The

 14  second one is a economic objective, and that is to

 15  determine the lowest reasonable cost portfolio of

 16  resources.  The third -- and let me say for those who

 17  think we are still at too early a stage to talk about the

 18  Clean Energy Plan, this is the Company’s objective.  The

 19  Company’s articulated objective is to reduce carbon

 20  emissions by 50 percent relative to 2005 baseline by

 21  2030.  So that’s an environmental policy objective, but

 22  the Company has articulated all three of those

 23  objectives.

 24            So really what I want to understand is how
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 01  resource adequacy fits into that context.  And so the

 02  question, really, is does the Company take the position

 03  and believe that it’s possible to solve for all three of

 04  those, to optimize all three of those values?  Are there

 05  cases that the IRP needs to examine where there are

 06  tradeoffs being made among those three different

 07  objectives, one physical, one economic, and one I’ll call

 08  it environmental policy, or does the Company think you

 09  can solve for all three and optimize all three in a

 10  single solution?

 11            MR. SNIDER:  So I’ll take that one.

 12            COMMISSIONER CLODFELTER:  I figured you would.

 13            MR. SNIDER:  Certainly, I think, you know, I

 14  think it was Mr. Thomas pointed out whenever you add a

 15  constraint to the model, you’re going to increase cost,

 16  right?  So to go from 50 to 55 to 60, pick a number north

 17  of a carbon constraint, that’s going to have a cost

 18  implication.  But we should have a discussion in the IRP

 19  around our sensitivities to what are those cost tradeoffs

 20  to change that trajectory of carbon reduction.  So if we

 21  want to go to ever higher levels, what’s the cost benefit

 22  discussion?  And through sensitivity and scenario

 23  analysis, we can have that discussion.

 24            When it comes to reliability, I don’t think
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 01  that’s a tradeoff that we’re currently envisioning right

 02  now.  In other words, the fundamental starting point, and

 03  we can agree to disagree or say we still have to decide

 04  is it 13, 14, 15, 17 -- TVA is using 25 right now for

 05  winter peak demand -- what is the optimal point to let

 06  reserves go to before it’s time to not let them go any

 07  further?  You shouldn’t -- and our current estimation is

 08  you shouldn’t trade that to say you know what, I’ll just

 09  accept more risk, I’ll be more risky and I’ll not -- I’ll

 10  take the chance I’m not going to serve load when it’s

 11  really cold out or really hot out more often to achieve

 12  another objective.

 13            And so I think you start with what does a

 14  reliable system look like, and I think the industry has,

 15  though, you know, by and large uses the one day in 10

 16  standard.  We can have a pretty robust discussion of if I

 17  go up or down in that, what’s the real economic

 18  implication of that and what are the pros and cons.  And

 19  so I’m not saying you just present one.  You can talk

 20  about what are the pros and cons in your reliability

 21  assessment of moving to different levels, and we’re fully

 22  supportive of that, but I would not view it as, hey,

 23  we’re going to get to lower carbon or we can save a few

 24  dollars if we’ll just, you know, every year be willing,
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 01  you know, three days a year just not serve load or

 02  something to that effect.  So that’s not a tradeoff we’re

 03  currently envisioning in the IRP.

 04            So you correctly state there are those three

 05  pillars, and I think you can make a tradeoff in two of

 06  the three pillars, but you need to snap a line in the

 07  sand and say what does a reliable electric system look

 08  like, and then no matter how you pursue planning, how do

 09  you maintain that level of reliability that’s expected

 10  from your customer base?

 11            COMMISSIONER CLODFELTER:  That is a very clear

 12  and, actually, for you, a very succinct answer.

 13                       (Laughter.)

 14            COMMISSIONER CLODFELTER:  I really appreciate

 15  it.  That was a model answer.

 16            MR. SNIDER:  My boss is in the audience, so I’m

 17  checking that off on my, you know, professional goals.

 18            COMMISSIONER CLODFELTER:  Well, I hope your

 19  boss heard that.  It’s a model answer.  I mean, it’s a

 20  very, very clear answer, and I thank you for it.  And I

 21  want to ask you this follow-up.  Let’s assume that is the

 22  position that the Company takes, let’s assume that’s the

 23  consensus position that’s agreed to.  I don’t know

 24  whether it is or not, by the way, but let’s assume it is
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 01  and that everyone agrees that that’s really the line you

 02  snap in the sand.  Would it not be useful, though, to at

 03  least know the cost of that policy choice, and doesn’t

 04  that really sort of go to really what we’ve been talking

 05  about with some of the other presenters this morning, is

 06  what is the cost of the insurance policy I’m actually

 07  buying and how do I get a sense of that so that I can say

 08  oh, yeah, I’m willing to pay that --

 09            MR. SNIDER:  Absolutely.

 10            COMMISSIONER CLODFELTER:  -- to get that

 11  outcome on physical reliability?  I’m willing to pay

 12  that.  And for that purpose don’t I need to know in my

 13  IRP what’s the alternative baseline?  For example, the

 14  baseline might be the risk neutral economically optimal

 15  reserve margin, and I could say, okay, that’s a, yeah, an

 16  academic measurement point, but we’re going to go with

 17  something different than that and this is the choice we

 18  make and this is what it cost us to make that choice.

 19  That cost is dollars that we don’t put on something else.

 20  Isn’t that a useful exercise to do?

 21            MR. SNIDER:  I believe it is, Commissioner

 22  Clodfelter.  I think in our updated comprehensive

 23  resource adequacy assessment we will show both the

 24  physical reliability of carrying less insurance --
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 01            COMMISSIONER CLODFELTER:  Right.

 02            MR. SNIDER:  -- lower reserve margin, what does

 03  that physically mean in terms of expected outages, and

 04  what’s the cost difference from these various levels of

 05  reserve margins so that we know that as we move -- use

 06  any of these metrics to move in terms of how much

 07  insurance we want to carry, what’s the net cost to

 08  consumers for carrying that level, I think is a very

 09  reasonable question to expect to be answered out of a

 10  Resource Adequacy study.

 11            COMMISSIONER CLODFELTER:  Well, thank you.

 12  Again, thank you for that and I want to stay with it

 13  because, again, I think that’s why we’re doing this

 14  exercise here is, in part, because some of the reasons

 15  you’re getting some of the comments you’re getting and

 16  some of the reactions you’re getting is that that’s baked

 17  in in a way that it’s not really apparent to others who

 18  haven’t been in the process, haven’t been in the room

 19  with the Public Staff, haven’t been working with Mr.

 20  Wintermantel on the details of running the models and the

 21  scenarios and don’t really know, and so it’s not really

 22  open and obvious for all to see.  What could we do as a

 23  Commission -- I’m going to jump to the question I’ve

 24  asked earlier, but on this specific point is there
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 01  anything useful this Commission could do to help you in

 02  making the IRP a more useful document on the point you

 03  just made, on the point you just raised?  Is there

 04  anything we could do to assist you in transforming the

 05  document itself and the plan itself into a more useful

 06  illustration of the choice that’s been made?

 07            MR. SNIDER:  I think it’s fair for this

 08  Commission, when it has an expectation of what will be

 09  presented in the Resource Adequacy study, the types of

 10  scenarios it would like to see, the number -- I mean, at

 11  some point we’re trying to balance, you know, the

 12  doability and the actual logistics, cost, time, you know,

 13  we all have limited on both of those, with, you know,

 14  where is the bang for the buck in this Resource Adequacy

 15  study, so what particular range of sensitivities you

 16  might want to see, ensure that we meet those expectations

 17  up front and not after the fact.  It is fully our intent

 18  to engage Public Staff early on in this process and get

 19  their input into it.

 20            And so, you know, I think anything you do that

 21  provides some guidance in that is beneficial, and we’ll

 22  endeavor to do our, you know, our very best to meet those

 23  requirements.

 24            COMMISSIONER CLODFELTER:  Thank you, again.  I
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 01  hope you appreciate that part of this exercise here is to

 02  try to do something in that direction.  We have to first

 03  get educated before we can say anything useful at all,

 04  and right now we may not feel that we’re educated, but,

 05  again, in the past all you’ve been able to do is you roll

 06  it out and then everybody shoots at it, and I think what

 07  we’re trying to explore here is, is there a different way

 08  of doing business.

 09            So I’m going to stop with that at this point.

 10  We may come back to it later.  I’ve got some other

 11  topics, but we’re running out on time, so I’m going to

 12  let others ask questions as well because I know some

 13  people have some questions.  Commissioner Hughes.

 14            COMMISSIONER HUGHES:  Thank you all very much.

 15  I’ve always found that communicating risk, we can talk

 16  about it one way that people understand it.  If I could

 17  just get a clarification for my own education on how the

 18  model works.  And I apologize.  I’m new to this job.

 19            But is it safe to say that when we’ve been

 20  talking about this one in 10, if I was communicating it

 21  to a neighbor or my mother, I would say, Mom, expect --

 22  expect, not it might, but expect that you or someone you

 23  know around town will lose power in the next 10 years?

 24  Is that a better way to say it, or should I tell her this
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 01  year you or someone you know around town, 10 percent

 02  likely to have -- how would you communicate it?  Does

 03  that make sense, that difference?

 04            MR. SNIDER:  Right.  Yeah.  I think the one

 05  thing I would add is a lot of discussion leading up to

 06  this, that when it -- you can lose power many more times

 07  than that for other reasons.  A tree can fall, right?

 08            COMMISSIONER HUGHES:  Oh, absolutely.  Yeah.

 09            MR. SNIDER:  So if you start with, you know,

 10  there is about a one in 10 chance that this year, if we

 11  have a really cold winter, you know, you may not have

 12  power for a certain number of hours, and I think that is

 13  -- or, you know, that’s the level of reliability when it

 14  comes to building enough generation.  We can’t say under

 15  every single circumstance we’ll be there.  Like I said, I

 16  think if we were at 17 percent in 2014 and ’15, this

 17  would be a very different discussion because we’d be

 18  having this discussion on the other side of one of those

 19  events.  But we’re -- you know, we’re not planning for

 20  100 percent, so I -- you know, Commissioner Hughes, I

 21  agree with how you -- I think either way is correct.  You

 22  can say, you know, only once a decade should you expect

 23  the Utility not to have enough generation built to meet

 24  extreme weather or it’s 10 percent chance that this next
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 01  year could be the year, because we don’t know -- you

 02  know, that’s the one thing we can’t do is forecast

 03  weather well into the future.  I mean, we get a week or

 04  10 days, that’s one thing.  But I remember most of these

 05  polar vortex events, people were scrambling six, seven

 06  days in advance.  Three weeks before that there was no

 07  discussion of it.  So you don’t know when you’re going to

 08  have that cold-weather year, you know, other than the

 09  Farmer’s Almanac.  You know, you just can’t say, you

 10  know, when am I going to have that really cold, but, you

 11  know, the Utility plans that, you know, nine years out of

 12  10 you will not have --

 13            And, you know, we had a discussion on the way

 14  over.  What’s interesting in this is that doesn’t mean

 15  once every 10 years.  It might be three times in a decade

 16  and then not for three decades, but the way to

 17  communicate it to the layman is, you know, only one year

 18  in 10 is the planning process set up to have to shed load

 19  as opposed to being able to have enough generation to

 20  serve you.

 21            COMMISSIONER HUGHES:  Well, thank you.  I do

 22  think that explaining it either way is problematic

 23  because I think customers react very differently to

 24  thinking about 10 percent of something happening, because
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 01  then they like to think that it will never happen because

 02  they’re a lucky person and it will never happen, whereas

 03  it’s a real very different thing when you say you know

 04  what, it’s going to happen to you in the next 10 years,

 05  we just don’t know when it is.  And --

 06            MR. SNIDER:  That’s a fair point.

 07            COMMISSIONER HUGHES:  Yeah.  So I think, you

 08  know, and I think the Commission has to understand that,

 09  you know, can we be angry with you if the thing happens

 10  in Florida when you told us it was going to happen once

 11  in 10 years?  Well, it happened, right?  But if you just

 12  tell us next year, you know, 10 percent chance, we’re

 13  going to kind of give the idea that we’re playing with

 14  odds and that you somehow made a mistake, you know, and

 15  you blew it because, you know, you had -- you know, you

 16  had 90 percent chance of getting it right.  So I just --

 17  I’m trying to understand this for what I’m paying for,

 18  because I think if we can expect it to happen for this

 19  reason, you know, one in 10 years, I just need to be

 20  comfortable with that.

 21            And the follow-up question for that is if you

 22  can expect that to happen one in 10 years, so the Florida

 23  situation, not if, but likely will happen in our service

 24  area, what’s Duke’s current operating procedure or policy
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 01  for dealing with that?  Is it a two-hour rolling

 02  blackout?  Is it a five-hour?  And what is -- what’s the

 03  current operating procedure for that?

 04            MR. SNIDER:  So without getting too much into

 05  the real technical details, what happens is you’re going

 06  to maintain a little bit of generation for grid

 07  stability, so you’re actually going to turn customers off

 08  before you exhaust every bit of your generation.  And

 09  then what you’re going to do is you’re going to continue

 10  to rotate feeders until load drops or, you know, in the

 11  winter case it may be solar starts to come on at 8:00,

 12  9:00, 10:00 in the morning, so a resource you didn’t have

 13  you now have, and so I can stop rotating feeders, right?

 14  So it’s very situational dependent.  And the very last

 15  thing you want to do is rotate feeders, so we will do

 16  everything in our power, from neighbor assistance to

 17  using all of -- and that’s another, you know, thing that

 18  came up earlier.  In the model we assume we use all of

 19  our operating reserves except for that very narrow sliver

 20  to maintain grid stability, so we will use the operating

 21  reserves.  We’ll buy from our neighbors even if it’s

 22  really expensive.  We’ll put out public pleas for

 23  conservation, which sometimes don’t fall on pleasant

 24  ears.  You know, we were receiving responses back in the
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 01  polar vortex event.

 02            You know, you would think everyone would say we

 03  get it, it’s never hardly this cold, it’s a good thing to

 04  conserve, and some people are that way, but that’s not

 05  everybody.  We get a lot of responses back saying this is

 06  exactly what I’m paying my power bill for.  I don’t want

 07  to feel cold and put on a sweater and a coat in my house

 08  because it’s 10 degrees out.  I want my house toasty.

 09  And it’s a different -- we can agree or disagree with

 10  that perspective, but the Company sees that perspective

 11  coming in.

 12            So, you know, longwinded answer, I apologize,

 13  but it is really, you know, situational dependent.  It’s

 14  our very last option.  We’ll do everything in our power

 15  to avoid rotating feeders, and hopefully it is short.  I

 16  will say, though, you know, as you clip more and more

 17  peaks, and what we’ve seen is, yeah, that 6:00 and 7:00

 18  in the morning are the highest hours, but we’ve had

 19  entire days where you’ve only had a couple thousand MW

 20  drop from your peak, you know, a few thousand MW to your

 21  min. load for that day.  So as you start bringing that

 22  peak down and, you know, batteries then raise my off

 23  peak, you know, DSM moves it to other peaks, so those

 24  peaks get wider and longer.  And then the risk discussion
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 01  changes because that feeder, then, by definition might

 02  have to be longer in a different portfolio world.  In a

 03  world with a bunch of batteries and a bunch of DSM, now

 04  my LOLE gets spread out amongst more and more hours, and

 05  that’s a little bit more technical, but -- so, again,

 06  very situational, very portfolio dependent.

 07            COMMISSIONER HUGHES:  Well, last question is

 08  just to put it so I can understand the perspective, when

 09  it does occur, relatively how does that occur?  I mean,

 10  we can’t look at hurricanes where we’ve lost power or

 11  when I had a two-week old baby and I lost power for 12

 12  weeks -- I mean, excuse me -- 12 days for the ice storm,

 13  we don’t know when that is all going to happen in storms,

 14  but for this other one we’re modeling it, I’m just trying

 15  to understand the relativity of that.

 16            Right now I’m assuming that Duke has

 17  disconnected customers for nonpayment, right?  I mean,

 18  that’s -- I mean, every utility out there has a certain

 19  number of disconnects.  Not something we enjoy, but also

 20  something the Commission is really concerned with.  What

 21  kind of percentages now are disconnected today versus

 22  what would happen when this rolling blackout happens?  Do

 23  you have any idea?  I mean, is it orders of magnitude?

 24  Is it -- I know that’s sort of -- it’s an out-of-left-
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 01  field question.

 02            MR. SNIDER:  Well, maybe one thing --

 03            COMMISSIONER HUGHES:  If you need to get back

 04  to me on it, that’s fine.

 05            MR. SNIDER:  -- on that is even in that, which

 06  is an interesting point, and I’ll let Mr. Somers, if he

 07  has more information on this, but even the disconnects

 08  get suspended during these really cold weather events, is

 09  my understanding.  And Mr. Somers, correct me if I’m

 10  wrong.  Not my area.  But as I understand it, we will not

 11  disconnect somebody when it’s 12 degrees out.  And it

 12  just goes back to, you know, Commissioner Clodfelter,

 13  where an outage is not an outage, right, an outage at 10

 14  degrees.

 15            So, you know, at any given point I don’t know

 16  if anyone here on the Panel has an idea for what percent

 17  we have off due to nonpayment or credit issues, but I

 18  know -- you know, when I think about that in a cold

 19  weather event, we don’t like to see that during extreme

 20  weather.

 21            MR. SOMERS:  If I could just add.  I can

 22  supplement you with the detailed answer, but as Mr.

 23  Snider said, we have a moratorium during winter period

 24  and in high summer periods where we do not disconnect
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 01  customers for nonpayment.  I don’t know the number that

 02  are disconnected for nonpayment today at this moment and

 03  the exact parameters of when we don’t.  We have that

 04  moratorium due to weather, but I will be happy to get

 05  that for you.

 06            COMMISSIONER HUGHES:  Yeah.  I’d be -- and, I

 07  mean, I understand the difference of cold weather, but

 08  also there’s a lot of discussion about we want people to

 09  have power at their house, so there’s periods of time

 10  where a lot of people don’t have power to their house

 11  because of nonpayment, and there’s periods of time that

 12  people aren’t going to have power to their house for

 13  emergencies.  I’d just like to get them all in

 14  perspective.

 15            MR. SOMERS:  We will supplement with that.

 16            COMMISSIONER HUGHES:  Thank you, sir.

 17            COMMISSIONER CLODFELTER:  Commissioner Brown-

 18  Bland.

 19            COMMISSIONER BROWN-BLAND:  So Mr. Snider, you

 20  mentioned in response to Commissioner Clodfelter a minute

 21  ago that in the upcoming reports you will net out and

 22  show the cost of our decisions where we can see.  Will

 23  that include what you mentioned earlier, take into

 24  account the benefit of having a newer technology and the
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 01  benefits?

 02            MR. SNIDER:  Yes.  That’s a good question.

 03  And, yes, it will.  So what we’ll do is we’ll say, you

 04  know, here’s the amount of capital you have to spend, and

 05  it’s more and more to get more CTs online.  But as Mr.

 06  Wintermantel pointed out, what we’ll show, then, is

 07  especially at reasonable levels there’s production cost

 08  savings from putting these online.

 09            Now, if you have a bunch of deployed capital

 10  that never gets dispatched, then it’s sort of really

 11  expensive insurance, but we’ll show the net benefit, so

 12  here’s the cost, and then here’s the production cost

 13  savings, the purchase cost savings.  And because the

 14  value of unserved energy is such a small number, it is,

 15  though, a portion of it, but we’ll show it, and that will

 16  make clear to the point of how much of that benefit of

 17  unserved energy and how important is it that we get it

 18  right.  Is it 5,000?  Is it 10?  Is it 3?

 19            You know, you can look to recent events and see

 20  where, you know, the one example I was going to bring up

 21  is ERCOT, that the one -- that’s the only one I know that

 22  doesn’t have a reserve margin.  They just let the market

 23  -- and it went to over $10,000, the market clearing

 24  price, when the wind stopped blowing this past summer.
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 01  But it doesn’t drive the study, but we’ll show it and

 02  that will be good, so there will be transparency on that,

 03  how much is driven by value of unserved energy, how much

 04  purchases, and how much just production cost benefit.  So

 05  we will net that all out.

 06            COMMISSIONER BROWN-BLAND:  And then I have kind

 07  of a nontechnical question just to have insight into the

 08  Company’s work in this area.  Do you have any idea kind

 09  of the Duke work hour time that is spent on resource

 10  planning and resource adequacy, or you can tell me the

 11  best way to quantify that time, but is this a year-round

 12  effort --

 13            MR. SNIDER:  You know, I would say leading into

 14  this update --

 15            COMMISSIONER BROWN-BLAND:  -- that the Company

 16  works on all the time?

 17            MR. SNIDER:  -- and, again, that’s a good

 18  question.  You know, it’s a four- to five-month effort at

 19  least.  And, again, to Commissioner Clodfelter’s

 20  question, that can vary depending on how complex we make

 21  the study, how many scenarios are run, how many people

 22  are involved, you know, so it can grow pretty

 23  exponentially.  But our current plan is about a four- to

 24  five-month study using internal resources, as well as,
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 01  obviously, Astrapé who is our retained consultant on

 02  this.  And so we've both -- got both internal and

 03  external.  It is not any one person’s full-time job, but

 04  Mr. Davis, it’s a big chunk of his job for the next four

 05  or five months, and then other people on my staff will be

 06  heavily involved.  So I guess what I’m saying is maybe,

 07  you know, collectively, if I had to put a quick number on

 08  it, you know, 1 point something FTEs for five, six -- a

 09  couple FTEs, maybe, when you look at collective time from

 10  all the people that’ll be reviewing it for five or six

 11  months leading into this, with potential room to grow if

 12  this scope --

 13            COMMISSIONER BROWN-BLAND:  Percentage of their

 14  full-time --

 15            MR. SNIDER:  Yeah.

 16            COMMISSIONER BROWN-BLAND:  -- job?

 17            MR. SNIDER:  Yeah.  And if I add -- my five or

 18  six people all are doing little bits and pieces, and I

 19  sort of add them up into maybe a couple of FTEs.  And

 20  we’ll have senior management reviewing it.  We’ll have --

 21  you know, there’s a fair amount of eyes that will fall on

 22  this throughout the process, but I think about it as, you

 23  know, about that many months and, you know, a few people

 24  working on it and then Astrapé's engagement.
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 01            COMMISSIONER BROWN-BLAND:  And I would assume

 02  that this is something the Company would work on, whether

 03  or not there was regulatory requirements around it or

 04  not.  I mean, you just have to be able to plan.  Can you

 05  in any way quantify how much time is dedicated to the

 06  regulatory piece of it?

 07            MR. SNIDER:  Yeah.  That’s a good question.  I

 08  mean, you know, we would do this, you’re right.  I mean,

 09  we need to have adequate power supplies with or without

 10  in order to, say, do a study.  But, you know -- and I can

 11  turn it over and maybe put Nick on the spot here a little

 12  bit.  I know internally they're doing the study, but then

 13  there’s -- I think we answered hundreds of data requests.

 14  We’ve had written testimony.  You know, obviously, we

 15  come in and present to Public Staff throughout the

 16  process and we come in and have this adjudicated case.

 17  So there’s probably, you know, an extra 25, 30 percent

 18  just sort of administrative piece of it, and that’s a

 19  pure sort of eye in the sky on my part of -- you know, we

 20  have to write testimony and we've got to answer

 21  interrogatories, we've got to have a hearing on it, so

 22  that adds to the administrative side of it, but that’s

 23  part of the process, so it’s not a criticism of it.  It’s

 24  just part of the process.
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 01            COMMISSIONER BROWN-BLAND:  Right.  Those --

 02  you’re using the term extra, but is that included in your

 03  first number to me or are you saying this is layered on

 04  top of it?

 05            MR. SNIDER:  No.  I think that’s extra.

 06            COMMISSIONER BROWN-BLAND:  Okay.  Thank you.

 07            COMMISSIONER CLODFELTER:  Before I ask for

 08  others, I want to follow-up on one of Commissioner Brown-

 09  Bland’s questions to close out the question and then get

 10  questions from some others.  Probably from Mr.

 11  Wintermantel and Mr. Snider both, it goes to something

 12  that sort of has puzzled me in the 2016 Resource Adequacy

 13  study and in the November comments.  And it really

 14  focuses on the total system energy cost analysis.  And

 15  there was a statement in the November comments that the

 16  total system energy cost analysis showed that it was more

 17  costly under that metric to use -- to carry a 13 percent

 18  reserve margin than an 18 percent reserve margin, and I

 19  thought to myself, well, how could that be, and I

 20  thought, well, it’s obviously because of the value of

 21  unserved energy.  Expected unserved energy is the

 22  explanation for that delta.  I went into the resource

 23  report to look at that, and the difference in the value

 24  of expected unserved energy does not account for that,
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 01  cannot fully account for the difference.  So my question,

 02  really, is I’m wondering is that because -- Mr. Snider,

 03  is that because the addition of the additional resources

 04  from 13 to 16 percent -- to 18 percent, they’re going to

 05  be dispatched in a different order, they’re going to

 06  change the order of economic dispatch, they’re going to

 07  change fuel O&M cost?  Is that why we’re seeing that

 08  result?  Is that why we’re seeing that result?

 09            MR. SNIDER:  I’ll let Mr. Wintermantel add to

 10  it, but it’s that, plus, you know, again, we do rely, as

 11  you pointed out, on market assistance, and as you know

 12  during, you know, high extreme events, market assistance

 13  doesn’t come cheap because everybody is in the boat.

 14            COMMISSIONER CLODFELTER:  Okay.

 15            MR. SNIDER:  And so you’re avoiding both

 16  expensive market purchases.  But even throughout the year

 17  you’ve got these new efficient turbines that are

 18  displacing less efficient turbines.

 19            COMMISSIONER CLODFELTER:  Right.

 20            MR. SNIDER:  You may be displacing oil turbines

 21  with gas.  Since you can get significant -- it’s not a

 22  lot of hours, but it can be significant dollars because

 23  there’s a big MWh difference at times.

 24            MR. WINTERMANTEL:  Yeah.  I think that covers

�0154

 01  most of it.  It’s scarcity pricing situations, but in the

 02  model it goes both ways.  If Southern is experiencing it,

 03  then Duke sells into that and gets the benefit of having

 04  a CT as well, so it’s on both sides of the coin.  But,

 05  yeah, there’s just basically value to that CT beyond the

 06  firm load shed event.  And, you know, the energy cost

 07  distribution at each reserve margin level you can see how

 08  volatile, so what happens on that far right side of the

 09  curve, in the really high extreme cases you’re -- those

 10  are the -- obviously, the significantly severe weather

 11  years you missed your load forecast error, all these

 12  events taking place, and those costs stack up

 13  significantly.

 14            COMMISSIONER CLODFELTER:  Thank you.

 15  Questions?  Commissioner McKissick.

 16            COMMISSIONER McKISSICK.:  Thank you,

 17  Commissioner Clodfelter.  And it’s really a follow-up on

 18  some of the questions that Commissioner Hughes was

 19  asking, because I have a similar steep curve of learning

 20  as a part of this Commission.  But I’m just curious, in

 21  your modeling, when you look at this year and day in 10

 22  years, I mean, what are you assuming would be the

 23  potential period of interruption of services?  I mean, is

 24  there a range of time that a customer might potentially
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 01  be without service?  I mean, what does that actually look

 02  like and translate into?

 03            MR. SNIDER:  Take a shot at that.

 04            MR. WINTERMANTEL:  Yeah, yeah.  Sure.  So in

 05  the model, so it’s probabilistic, right, so we’re looking

 06  at out of all the simulations and iterations.  So we’re

 07  running a full year -- I think for this study it was

 08  2020, but -- so we’re looking at 2020, and we’re rolling

 09  the dice and running thousands of 2020s; one with high

 10  load, one with different generator outage profiles, based

 11  on all historical data of what could happen in 2020.  So

 12  if we’re running thousands of iterations, we’re figuring

 13  out the probability that we’ll have one event in 10, so

 14  we’re basically taking all of these thousands of

 15  iterations and abbreviating it down to this ratio of one

 16  in 10.  But that really does mean that we’re going to

 17  have one event in 10 years.

 18            An event is typically a few hours across a day,

 19  three or four hours across a day, so that’s kind of the

 20  ratio we’re getting to, but we do have to realize we’re

 21  rolling with lots and lots of iterations to get to that

 22  probability of one in 10.  But, yeah, the layman’s way

 23  would be to say basically one event in 10 years, which is

 24  equivalent to about a three- to five-hour type event.
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 01            COMMISSIONER McKISSICK:  Typically, about a

 02  three- to five-hour event within that range would be what

 03  a customer might experience in terms of interruption and

 04  you would -- I guess it sounds as if based upon the

 05  modeling, you would say that you’d go out and it would be

 06  rotated in your service area.  Who would be without

 07  service during that period?

 08            MR. WINTERMANTEL:  So it would be a subset of

 09  customers, and I would let Mr. Snider -- I don’t know --

 10  I mean, I don’t know the priority of how you guys

 11  disconnect.  I’m sure it’s some equitable disconnecting

 12  of customers, but it is a subset, so obviously not

 13  everyone is losing power.

 14            COMMISSIONER McKISSICK:  Right.

 15            MR. SNIDER:  So, you know, and I’m -- again,

 16  this is in past discussions with system operators, and to

 17  get the actual protocol and procedure we could follow up

 18  with that, but it’s my understanding that we have certain

 19  loads that are designated critical, so I think nursing

 20  homes, hospitals that have critical load designation,

 21  they are exempt from the feeder rotation.  And so that --

 22  sometimes they’re not isolated, so -- you know, I

 23  remember one time I think I was fortunate to live on the

 24  circuit of a nursing home, and so I was always restored
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 01  quickly and it was always accused that it was because I

 02  worked for the Company, and I said, no, I don’t know

 03  those people, but, you know, it was fortunate that I was

 04  on that feeder.  But other than that, it’s just an

 05  equitable distribution of noncritical load, and so there

 06  isn’t, you know, any priority other than that, you know,

 07  who’s deemed, you know, sort of life critical, and then

 08  everybody else gets rotated.

 09            Now, how that exactly works and, you know, how

 10  many minutes each one goes before it comes back to them,

 11  that’s not my area that I --

 12            COMMISSIONER McKISSICK:  Sure.

 13            MR. SNIDER:  -- traditionally work in.

 14            COMMISSIONER McKISSICK:  And let me switch

 15  gears a little bit, and this is going back to the, I

 16  guess, the difference between the Public Staff, their

 17  position on the 16 percent reserve versus 17 percent

 18  reserve.  Can you tell me from your perspective why 17

 19  percent is a more valid number to use in projections?

 20            MR. SNIDER:  Yeah.  And, you know, to be fair,

 21  Public Staff took an issue-by-issue approach and did a

 22  very, you know, comprehensive deep dive into each of

 23  those issues.  And I think, you know, our primary area of

 24  disagreement is, you know, when all the Intervenors come
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 01  in and say -- you know, which is typical in these

 02  proceedings, not just the Carolinas, but as you hear Nick

 03  talk or others, you know, there’s a body of Intervenors

 04  that would like to see the Utility carry lower reserves

 05  and build less generation.  So they come in with all

 06  sorts of criticisms to say issue by issue, and there’s

 07  dozens, as you’ve just heard, dozens of inputs that go

 08  in, here’s an issue I have, but they’re limited to any

 09  issue that can lower it.

 10            There’s very little Intervenors that say, hey,

 11  you’re not carrying enough reserves.  I’m concerned that

 12  you’re being too aggressive on cold weather outages.  I’m

 13  concerned that you’re being too aggressive and relying

 14  too heavily on your neighbors.  These proceedings never

 15  adjudicate themselves that way.  And so what we said as

 16  we came to the end of it is you raised some, you know,

 17  reasonable points for consideration on specific finite

 18  issues that may tend to move you from 17 to 16.  We tried

 19  to point out but there are -- and while there’s

 20  reasonable debate on those issues and we respect their

 21  opinion on it, there’s also reasonable debate that we

 22  were pretty, as Mr. Wintermantel pointed out, pretty

 23  aggressive to only go to 17 percent.  We relied heavily

 24  on the neighbors.  We assume that outages at the units
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 01  are totally random and there’s not a positive correlation

 02  to cold weather means more outages.  Pumps freeze.  You

 03  know, things happen when it’s 8 degrees out that don’t

 04  happen during normal outages.  So if you would have had a

 05  positive correlation of outages with cold weather, we

 06  would have had to carry higher reserves.

 07            We didn’t put that correlation in, so we just

 08  argued that, hey, we don’t necessarily disagree with

 09  Public Staff that there is some concern on a couple

 10  issues, but on balance, if we were to take a holistic

 11  view and say, yes, well, there’s a reasonable debate on

 12  each of these individual inputs, the process sort of

 13  works itself out where you only debate one side of the

 14  equation.  The Company feels appropriate that you should

 15  debate where you’ve been not only conservative, but also

 16  where you’ve been aggressive, and that on balance we were

 17  still reasonably low, as a matter of fact, aggressively

 18  low, in our opinion, to stay at 17 percent, especially

 19  when looking at history.

 20            So we just agreed to disagree at the end of

 21  that 1 percent difference and say, you know, not that we

 22  disagree with you on each specific issue, but we thought

 23  that on balance, 17 percent was still more appropriate

 24  and in the best interest of customers, while we respect
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 01  Public Staff’s position on discrete finite issues, so --

 02            COMMISSIONER McKISSICK:  And --

 03            MR. SNIDER:  -- that’s sort of what led to it.

 04            COMMISSIONER McKISSICK:  Sure.  And last

 05  question.  Also keyed into that same issue, I mean, from

 06  what I could read, it looks like historically when you

 07  were doing your projections, that your projections had

 08  always been on the higher side in the past than what was

 09  needed from -- if you would review the actual demand and

 10  need.  Is that an accurate interpretation, or did I

 11  perhaps misread what I saw in the file and, I guess, read

 12  these materials in the last 24 hours?

 13            MR. SNIDER:  Yes.  And, you know, my first

 14  thought when this was your first day on the bench was,

 15  oh, my Lord, what an issue to jump right into.  It’s like

 16  let’s give the new Commissioner LOLE, LOLH, and EUE --

 17            COMMISSIONER McKISSICK:  Yeah.

 18            MR. SNIDER:  -- and see if he’s here tomorrow.

 19  But -- no.  I appreciate --

 20            COMMISSIONER McKISSICK:  I will be.

 21            MR. SNIDER:  I appreciate that, you know -- you

 22  know, how foreign this must sound on day one.  But as Mr.

 23  Hinton pointed out from Public Staff, I think from a load

 24  forecast perspective what his concern is, is actually
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 01  just the opposite, which is --

 02            COMMISSIONER McKISSICK:  Okay.

 03            MR. SNIDER:  -- on a weather-normal basis, we

 04  consistently, for lots of reasons that Mr. Brunson

 05  discussed and others, is we’ve actually consistently been

 06  projecting here, and then weather normal has been higher.

 07  And so, you know, to some extent we’re doing a lot of

 08  research and saying, you know, are we actually getting

 09  that DEP, you know, the issue of heat pumps and

 10  substitute heat sources and, you know, are we getting

 11  that right?  Why are we under-forecasting?  At DEP, the

 12  eastern Utility, we have of wholesale load relative.  We

 13  didn’t talk about that today, but that wholesale load,

 14  historically we used to treat -- we’d get an energy

 15  forecast and we’d say it must look like the rest of the

 16  system, and we’d just apportion it into each hour of the

 17  year.  And then, you know, after digging deeply, the load

 18  forecasting group said, you know, we need to improve that

 19  process.  Wholesale customers are munis or co-ops.

 20  They’re much more rural, much more residential, and so

 21  while, yes, they have a certain amount of energy, the

 22  hours in which and how they’re going to consume it is not

 23  the same as the rest of the retail system.  So they’re

 24  improving how they forecast our wholesale load as part of
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 01  this improvement to try and understand these differences.

 02            But Commissioner McKissick, what we’re seeing,

 03  though, is actually the opposite, which is we’ve been

 04  under-forecasting.  We’re trying to understand why and

 05  create that so that our forecasts are more in line.

 06            COMMISSIONER McKISSICK:  Yeah.  I remember now

 07  reading about the polar vortex on two occasions.  Thank

 08  you for your input.

 09            MR. SNIDER:  You’re welcome, sir.

 10            COMMISSIONER CLODFELTER:  Gentlemen, I want to

 11  come back to a planning question.  Again, it’s not so

 12  much a technical question as it is a planning question.

 13  And I want to take off on one of the items in the

 14  November responses.  The Companies sort of indicated that

 15  if you’re looking in the near term, there’s greater

 16  certainty on load forecasts and maybe even on --

 17  certainly, you know more about planned outages, you may

 18  know more about delays in bringing new capacity online,

 19  you’re better able to determine scheduling of new

 20  capacity additions and so forth and that, therefore, you

 21  might be able to sort of get by with lower reserve

 22  margins than over the longer 15-year planning period.

 23  Well, the Commission Rule requires you to do a 15-year

 24  plan, a 15-year forecast, but the observation in the
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 01  November filing suggested to me a question, and that is

 02  whether it would be useful to run adequacy sort of

 03  targets on a five-year, a 10-year, and a 15-year basis to

 04  see what we’re managing.  And this is why I ask that, is

 05  we’re in a time of enormous flux and change in the

 06  evolution of technologies and business models, evolution

 07  of regulatory models, and so forth, and everyone is

 08  telling us, you guys are telling us -- you guys are

 09  ringing the bells just as loudly as anyone else -- that

 10  the world is going to look very differently maybe five

 11  years from now or 10 years from now.  We don’t have to

 12  wait 15 years for the world to look very differently.

 13  And so that leads to the question of should we be looking

 14  at what are our risks -- what’s our risk that we’re

 15  carrying over a shorter term because we may have bridge

 16  options or we may want to talk about bridge solutions or

 17  we may want to talk about bridging strategies that get us

 18  through a shorter term period before we make long-term

 19  commitments and long-term investments.  To do that,

 20  though, we need to know what risks are we undertaking on

 21  shorter time frames.  Would it be useful to have a

 22  reserve margin that’s based on a five-year forecast or

 23  10-year forecast instead of just 15 years?  It’s a

 24  planning question.
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 01            MR. SNIDER:  Yeah.  I’ll answer this, and then

 02  if Mr. Wintermantel has -- because he’s probably seen

 03  this in many other parts of the country.  I’m going to do

 04  it from a Duke-centric perspective.

 05            I think you bring up a very good point with

 06  respect to load forecast uncertainty, right?  So we have

 07  a much better idea -- if you remember, the reason we

 08  picked three or four years out when we say how much load

 09  forecast is, that’s how long it takes to build a

 10  generating unit, and so if I get this economic recovery,

 11  well, you know, it’s unlikely that’s all going to happen

 12  in six months.  So I think it’s fair to say that in the

 13  near term, one, two, three years out, you could carry --

 14  you don’t need to carry as much for economic uncertainty

 15  because you have a better vision on that.

 16            With that said, if we took -- you know, of the

 17  entire reserve margin, if we remove that one variable,

 18  that’s why I made it my third point -- remember, there

 19  were three points, weather, unit outages, and economic

 20  uncertainty.  That economic uncertainty is, you know, if

 21  I remember right, Nick, was like 1 percent, right?  So if

 22  we removed economic uncertainty altogether or had one

 23  year out -- was it --

 24            MR. WINTERMANTEL:  I think one year -- if you
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 01  have a one-year load forecast error it moves it 1

 02  percent, but I do think if you remove it all, my memory

 03  says it’s worth about a percent and a half of your

 04  reserve margin.  So if you completely know what our

 05  economic growth assumptions are -- you still have weather

 06  uncertainty, right, that’s in every year -- but that’s

 07  really what you’re looking at.

 08            And then, really, beyond four years you can

 09  make -- like Mr. Snider just said, you can make that

 10  decision again, so you really don’t need to look at

 11  uncertainty beyond that three- to five-year period

 12  because you always have that decision going forward.

 13            COMMISSIONER CLODFELTER:  Right.

 14            MR. WINTERMANTEL:  But inside of four or three

 15  years, there’s a little bit of room, but you've got to

 16  think previously you’ve already planned for that three

 17  year based on a reserve margin, so all of a sudden it

 18  drops because you missed the load forecast, you might

 19  still be okay because you’ve got pretty good certainty

 20  around what that load -- even though your forecast says

 21  it’s actually gone up, went the wrong way, you’ve got

 22  some uncertainty because you’re in that window.

 23            MR. SNIDER:  So to summarize, I think a short-

 24  term and a long-term I don’t see necessarily the value of
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 01  having like a five, a 10, and a 15 --

 02            COMMISSIONER CLODFELTER:  Okay.

 03            MR. SNIDER:  -- for that, but to say --

 04            COMMISSIONER CLODFELTER:  Right.

 05            MR. SNIDER:  -- hey, could we live with a

 06  little less in ’20 and ’21 or ‘22 compared to beyond.  So

 07  what’s my 15-year planning horizon?  Maybe 12 or 13 of

 08  those years I ought to have my long-range, you know,

 09  whatever number we settle on after we have the whole RA

 10  report, but it’s fair to assert -- and analogous to that,

 11  I remember back when we had really high inflation.  I

 12  think we used to -- this was pre my time -- rather than

 13  have a single inflation rate, we said, you know, that’s

 14  just not sustainable long run, and we had a long- and a

 15  short-term inflation rate in the model that said, you

 16  know, we know it’s high, but we have a lot of econometric

 17  data, economists saying that’s not sustainable for a 15-

 18  year window, so we had two different inflation rates in

 19  our IRP models.  I think it’s reasonable to say you have

 20  a short-term reserve margin that you could potentially

 21  have slightly less because you’re not exposed to that

 22  economic uncertainty to the extent you are in the long

 23  run, and so, you know, I think there is some merit in

 24  considering that.
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 01            COMMISSIONER CLODFELTER:  And if we did that,

 02  that might sort of affect how we evaluate the short-term

 03  action plan.  That’s really where it would show on the

 04  ground --

 05            MR. SNIDER:  Right.

 06            COMMISSIONER CLODFELTER:  -- is the way we

 07  approach and the Company approaches the analysis of

 08  what’s the short-term action plan.

 09            MR. SNIDER:  Right.  I think that’s fair.

 10            COMMISSIONER CLODFELTER:  Okay.  Commissioner

 11  Brown-Bland.

 12            COMMISSIONER BROWN-BLAND:  Mr. Snider, has the

 13  Company thought about or planned on engaging with the

 14  co-ops and munis in a different way or a different manner

 15  than the past in order to improve your view of the load?

 16            MR. SNIDER:  Yeah.  You know, we have ongoing

 17  meetings with the munis and the co-ops, and the issue I

 18  just spoke about is one of the things we’ve been raising

 19  with them.  You know, we’re -- it’s a two-way street,

 20  right?  They want to know a lot of our forecasts and

 21  projections around building and cost and, you know,

 22  they’re a big part of that puzzle, so we want to know

 23  their load growth, so we’re -- we actually are engaging

 24  with them, you know, throughout the year, and as these
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 01  contemporaneous issues arise, we’re putting them in front

 02  of them and trying to get their input, you know, with

 03  their expertise with their individual member co-ops as

 04  well.

 05            So one of the things, you know -- and I’ll let

 06  Leon, if he wants to add anything to that, say, is, you

 07  know, we are taking, you know, their load forecast and

 08  we’re having a much more robust discussion with them than

 09  maybe we did in the past, or we’re looking at how we

 10  apply that to our total shape a little differently than

 11  let’s say we were five years ago.

 12            So, yeah, there definitely is, you know, a

 13  symbiotic relationship with the munis and the co-ops,

 14  where we're all facing these same issues together, and so

 15  we’re trying to make sure we’re on the same page from

 16  planning, including load forecast.

 17            COMMISSIONER BROWN-BLAND:  Yes.  I was going to

 18  ask Mr. Brunson -- I mean, so you’re seeing improvement

 19  over time in how -- in the forecast as it’s affected by

 20  the munis and the co-ops?

 21            MR. BRUNSON:  Yes.  So one example that Mr.

 22  Snider mentioned earlier was how we came to the

 23  realization of that their shape was a lot different than

 24  we thought previously.  There were more residential,
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 01  which means they were a little more spikier during, you

 02  know, the winter peak season.  So, you know, Mr. Snider

 03  mentioned that earlier.

 04            Another good example is maybe about eight

 05  months ago we had a meeting with one of the wholesale

 06  contractors, and it was a collaborative effort on -- with

 07  electric vehicles, how to implement that part of the

 08  load, best practices, expectations going forward with the

 09  vendor that we -- that was also a part of the

 10  conversation.  Everybody expects that to be a very big

 11  change in our load going forward, so that’s a good

 12  example.

 13            COMMISSIONER CLODFELTER:  All right.  Anything

 14  else from Commissioners?

 15                        (No response.)

 16            COMMISSIONER CLODFELTER:  We’ve worn you out

 17  maybe long enough.  We’ve worn out the court reporter,

 18  I’m sure of that.  Mr. Somers, anything else?

 19            MR. SOMERS:  I don’t think so.  Thank you very

 20  much.

 21            COMMISSIONER CLODFELTER:  Thank you all.  I

 22  really want to express our deep appreciation to everybody

 23  for engaging in the exercise this morning.  It helps us

 24  when we learn more and get a chance to explore things
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 01  when we’re not in the heat of battle, as it were.  So I

 02  really appreciate that.  Mr. Metz returned.  Yeah.  Do we

 03  need to call him back, just to get him back up to say his

 04  name again?

 05                          (Laughter.)

 06            COMMISISONER CLODFELTER:  All right.  With

 07  that, we are concluded.  Thank you all.

 08              (The proceedings were adjourned.)

 09            _____________________________________
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