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Case No. BEA-2014-0207 ¢

DEPOSTITION OF MATTHEW MEcHEEFS MICHELS

Taken on behalf of the Migsouri Landownerg Alliance

July 10, 2014

Jo Ann Dickson, CCR 1085

(Whereupon, the deposition commenced at 9:20 a.m.)
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1 BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSCOURI

IN THE MATTER OF THE !
3 APPLICATION OF GRAIN BELT i
EXPRESS CLEAN LINE LLC FOR A
4 CERTIFICATE OF CONVENIENCE
AND NECESSITY AUTHORIZING IT
5 TO CONSTRUCT, OWN, OPERATE,
CONTROI , MANAGE, AND
6 MAINTATN A HIGH VOLTAGE,
DIRECT CURRENT TRANSMISSION
7 LINE AND AN ASSOCIATED ‘
CONVERTER STATION PROVIDING E
8 AN INTERCONNECTION ON THE
MAYWOOD-MONTGOMERY 345 KV
9 TRANSMISSION LINE
10 CASE NO. EA-2014-0207 mMATT H Ew MICHELS |
11 DEPOSITION OF WITNESS, MEESHARL-MATTHEWS,
i2 produced, sworn, and examined on the 10th day of July,
i3 2014, between the hours of 9:20 a.m. and 11:25 a.m. of that
14 day, at 1901 Chouteau Avenue, before JO ANN DICKSON,
15 Certified Court Reporter within and for the State of
16 Miggouri, in a certain cause now pending before the Public
17 Service Commission of the State of Missouri.
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APPEARANTCES
For Missouril Landowners Alliance:
Paul A. Agathen
Paul A. Agathen, Attorney at Law
485 QOak Field Court
Washington, Missouri 63080
(636) 980-6403

For Clean Line Energy:

Andy Zellers

Dentons US LLP

4520 Main Street, Suite 1100
Kansas City, Missouri 64111
(816) 460-2616

For the Witness: g
Thomas M. Byrne ;
General Counsel Ameren

1901 Chouteau Avenue

St. Louis, Missouri 63103

(314) 554-2514

Telephonically for Missouri Public

Service Commission:

Whitney Hampton
Bob Berlin
Steve Dottheim
Alex Antal
Migsouri Public Service Commission
200 Madison Street
Jefferson City, Migsouri 65102
(573) 751-6651
Telephonicalily for IBEW Local 2, 53 & 1439:
Emily Perez
Hammeond & Shinners, P.C.
7730 Carondelet Avenue, Suite 200
St. Louils, Missouri 63105

(314) 727-1015
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ALSO PRESENT:
DAVID LINTON

ADHAR JOHNSON

Telephonically for Sierra Club

Henry B. Robertson

Great Rivers Environmental Law Center
319 North Fourth Street, Suite 800
St. Louis, Missouri 63102

{314} 231-4181

Telephonically for Show Me Concerned

Landownerg & Farm Bureau:

Terry M. Jarrett

Healy & Healy

514 Eagt High Street, Suite 22
Jeffergon City, Misgouri 65101
(573) 415-8379

The Court Reporter:

Ms. Jo Ann Dickson

Midwest Litigation Services
711 North Eleventh Street
St. Louis, Missouri 63101
(314) 644-2191

TELEPHONICALLY: GARY DRAG
TELEPHONICALLY: ERIN SZALKOWSKI
TELEPHONICALLY: JIM KNEE
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IT IS HEREBY STIPULATED AND AGREED, by and
MATINE MIcHELS
between counsel that the deposition of MICHAERMATTHEWS may
be taken in shorthand by Jo Ann Dickson, a certified
shorthand reporter, and afterwards transcribed into
typewriting; and the signature of the witness is expressly
reserved.
*k k k k k
(Thereupon, Exhibit A-E were marked for
identification.) |
MATTH Ew MICHELS
MTCHARLMATTHEWSS
of lawful age, being produced, sworn and examined and é
deposes and says:

MR. AGATHEN: I'd like to get appearances for

the people who are present here. My name is Paul Agathen,

A-G-A-T-H-E-N. I represent the Missouri landowners
Alliance. Phone number {(636) 980-6403. %

Can everybody hear me on the telephone lines?
I'11 take that to mean vyes.

UNIDENTIFIED MALE SPEAKER: It is difficult to
hear vyou.

MR. AGATHEN: Okay. I will speak up and see
if we can adjust the phone a little bit. Anyone else
present here?

MR. BYRNE: Sure. IT'm Tom Byrne representing

Ameren Missouri, and my phone number is (314) 554-2514.

MIDWEST LITIGATION SERVICES

www.midwestlitigation.com Phone: 1.800.280.3376 Fax: 314,644.1334
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1 MS, JOHNSON: I'm Adhar Johnson, A-D-H-A-R,

2 Johnson, Clean Line Energy, (314) 477-1211.

3 MR. ZELLERS: I'm Andy Zellers with Dentons US

4 LLP and I'm representing Clean Line Energy Partners. My

5 phone number is (816) 460-2616.

& MR. LINTON: My name is David Linton. TI'm

7 representing United for Missouri. My phone number is (314}

8 341-5769. ’
9 MR. AGATHEN: That's it for the people present %
10 here. 1 just note for the record that before we went on é
11 the record, the court reporter took the names and phone |
1z numbers of those who have decided to attend by telephone.

13 If there's no objections from any of those on

i4 the telephone lines, I will just have her enter the

ib appearances as you gave them to her before we went on the

16 record. Is that okay with everybody? Any objections?

17 MS. HAMPTON: Yes, that's fine. No objection

18 from staff. Thank vyou.

19 MR. AGATHEN: Before we go any further, I
20 would ask the ccourt reporter to attach to the deposition, §
21 make a part of it, the notice to take deposition consisting
22 of two pages, the second one being the certificate of
23 service.
24 DIRECT EXAMINATION
25
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BY MR. AGATHEN:

Q Could you state your name for the record, %
please.

A My name is Matthew Miehaslss /‘7;‘::2' € /5'

Q Could you summarize for the record your
educational background after high school. %

A I hold a bachelor's of science in electrical |
engineering from the University of Illincis in 1990.

Q And what has been your employment history é
gince graduating from college?

A I was employed with TIllincis Power starting in

June 1990 and worked there until Illinois Power was
acquired by Ameren in October of 2004 and subsequently
worked with Ameren in corporate planning.
MS. HAMPTON: This ig Whitney Hampton with the
CRC. TIt's really difficult to hear what's being said.
BY MR. AGATHEN:
Q Speak up just a little if you could.

A Okay. I worked in corporate planning from the

time that Ameren acquired Illinois Power in 2004.

Q And are you currently employed by Ameren? :
A Yes, I am. %
Q What are your general duties, job description

generally of what you're deing at this point?

A My duties include planning related functions

MIDWEST LITIGATION SERVYICES
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aggociated with generation and resocurces, including
integrated resource planning, fuel budgeting and various i
analyses for changes to resources.

Q If I ask you a question that either you or

yvour attorney Tom thinks the answer is confidential, I want
to make sure you let me know.

A T will,

Q Has Ameren filed several documents with the
Missouri Public Service Commission over the past several

vears which addressed which are called integrated resource

plans?

A Yes, we have.

Q Is there an acronym? I'm not familiar with
thig. 1Is there an abbreviated name you give to the term
integrated resource plan?

A We call it IRP.

Q IRP?
A Yes, |
Q So for the record if we use the term IRP we'll

be talking about integrated rescurce plans.

A Fine,

Q I'm going to show you a document consisting of
several hundred pages and it locks to be about three inches
thick. Is that Ameren's IRP which was filed with the

Missouri Public Service Commission for the year 20117

MIDWEST LITIGATION SERVICES
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MR. ZELLERS: This is Andy Zellers. I'm going

to go ahead and make an objection for the record. This is
a hundreds of pages long document. It's not possible for
him to authenticate this in just a few minutes while he'sg
sitting here.

+o Le

THE WITNESS: This does appearjour 2011 IRP

filed with the Missouri Public Service Commission.

BY MR. AGATHEN:

Q Thank yvou. And was this document a subject
before the proceeding before the commission, a formal
proceeding which involved hearings and I guess input from
various parties?

A Yes.

MR. ZELLERS: This is Andy Zellers. I'm going
to object one more time that the proper foundation has not
been laid for that document.

BY MR. AGATHEN:

Q You're generally familiar with the 2011 IRP?
A Yes.
Q How were you involved, if at all, in compiling

or working on that IRP?
A T had primary responsibility for directing the
activities associated with analysis, assumptions

development, report writing, review and filing.

Q Are you still generally involved with the IRP

MIDWEST LITIGATION SERVICES
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procegs at Ameren? E
A Yes. E

Q Are you familiar with the 2012 and 2013

updates to the IRP? §
A Yes. g

Q Does your job include any involvement with %
Ameren's efforts with renewable energy, renewable %
resources? E
A Yes, it does. %

Q Could you desgcribe what involvement you might E

A We do a majority of the analysis to support
plans for compliance with renewable energy standards and
evaluation of the economics of different types of renewable

resources in the context of IRP and also renewable energy

standard or RES compliance.

Q I'm going to hand to the court reporter and to
the parties present here documents which I've marked myself
as Exhibits A, B, C, D, and E. 2aAnd I will hand one to the
witness as well.

I'd like you to take a look at Exhibit A if
you would. And does that appear to be a cover page and
various pages from Ameren's 2011 IRP which was filed with
the Missouri Commission?

A Yes, it does.

MIDWEST LITIGATION SERVICES
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Page 12 g

Q And correct me if I'm wrong, but for numbering %
purposes on the document the 2011 IRP ig divided into
various chapters, is it not?

A That's correct.

Q And the chapter number appears up at the top
of each page of Exhibit A, is that correct?

A That's correct.

Q For example, the first page after the cover %
page up near the top says 5, renewable and storage |
resources. So that would have been from Chapter 57

A Correct.

Q And then the number down at the bottom, in
this case Page 1, that would indicate the page from that
particular chapter?

il That's correct.

Q And that's true throughout the document which
has been marked as Exhibit A?

A Yes.

Q I'll note that the two wind maps at Page 32
are not color coded, is that correct, Page 32 of Chapter 57

A That's correct.

Q The original would have been color coded, is
that correct?

A Right .

Q Other than that difference do the pages of

MIDWEST LITIGATION SERVICES
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Exhibit A correctly -- or strike that.

Are they true and accurate copies of the 2011
IRP which was filed by Ameren with the Commission?

MR. BYRNE: T'm going to object. There's some
handwritten notes in there.

BY MR. AGATHEN:

Q Let me add that other than the handwritten
notes and the differences in the wind map which I've just
noted to the pages from Exhibit A represent true and
correct copies of the 2011 IRP which was filed by Ameren
with the Commission?

A There are some other charts and figures which
were also in color in the original filing that are not
here.

0 Okay. Can you tell from looking at this
document which are in color and which weren't? Let me ask
you this, does it matter what the coloring was other than
the wind maps?

MR. ZELLERS: I'm going to object to that
question as generally improper. The proper foundation is
not being laid for this document. T don't believe the
witness is going to have appropriate time to examine every
page and ensure that this is a true and correct copy.

THE WITNESS: I'm sorry, <¢an you repeat the

guegstion.

MIDWEST LITIGATION SERVICES

www.idwestlitigation.com Phone: 1.800.280.3376 Fax: 314.644.1334



MATTHEW MICHAELS 7/10/2014

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 14
BY MR. AGATHEN:

Q Yes. You indicated that some cf the originals
of these pages at Exhibit A may have been in color. Does :
the color matter for any of those pages other than the wind
maps? %

MR. ZELLERS: I'm going to object to that
question as well as ambiguous.

THE WITNESS: It depends on the nature of the
discussion about those.
BY MR. AGATHEN:

Q Okay. Well, if we get to a point where you
think that the color matters, will you tell me?

A I will.

Q Okay. With those exceptions that we've
discussed, the coloring and the handwritten notations, do
the pages of Exhibit A appear to you to be accurate copies
of Ameren's 2011 IRP?

A They appear Lo be, yes.

MR. ZELLERS: I'm going to renew my objection.
The proper foundation has not been laid here.
BY MR. AGATHEN:

Q While we're at it, I'm going to hand out --
I've already handed them out, have I not, coples to
everybody of exhibits B, C, D and E.

Okay. Mr. Michaelg, looking at Exhibit B does=s
g
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that appear to be an accurate copy cover page and various
pages from Ameren's 2013 update of its IRP which was filed %
with the Migsouri Commission?

A Yes, it does.

MR. ZELLERS: I'm going to object teo this
exhibit as well. This is another lengthy document that
appears to have some handwritten notes that I don't believe
could have been possibly part of the copy made of the web %
page or wherever this came from. So the objection is |
improper foundation. |
BY MR. AGATHEN:

Q Let me ask this a different way then. Other
than handwritten notations, does the document which has
been marked as Exhibit B appear to you to be true and
correct copies of portions of Ameren's 2013 IRP update?

A It does appear to be.

MER. ZELLERS: I'm going to renew that :
objection, improper foundation.

BY MR. AGATHEN:

Q Are you generally familiar with what'‘s called

FERC Form 1, F-E-R-C all caps, FERC Form 17

A I am generally familiar. ;
Q Do you have a copy of Exhibit € in front of |

you?
A I do.

MIDWEST LITIGATION SERVICES
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Q Does that appear to be the cover page and cne,
two, three, four, five, and six other pages of Ameren’s
submission to the federal energy regulatory commission on
FERC Form 1 for the year ending 2013? ;

A Yes, it does.

MR. ZELLERS: I'm going to cbject to this
exhibit as well on the grounds of improper foundation and
that the witness has expressed no cother familiarity with
this document, any background with it, any familiarity with
its preparation.

MR. BYRNE: I guess I'm going to object
because it's identified on the front as Union Electric
Company, not Ameren's FERC Form 1 filing, so perhaps --

BY MR, AGATHEN:

Q Let me rephrase the gquestion then. Does
Exhibit C appear to be Union, copies of portions of Union
Electric Company's FERC Form 1 which was filed with the
FERC for the year 20137

A Yes.

MR. ZELLERS: I'm going to renew my objection
to that question as well, improper foundation.

BY MR. AGATHEN:

Q Do you have a copy of Exhibit D in front of
you? *

A Yeg, I do.

MIDWEST LITIGATION SERVICLS
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Q Are you generally familiar with the
stipulation and agreement which was filed by Ameren or
Union Electri¢ with the Missouri Public Service Commission
in file number ET-2014-0085?

A Yes, I am.

Q Does Exhibit D appear to be the first page of
the Commission's order approving a stipulation and
agreement in that case and then Pages 1, 9 and 10 of the
stipulation itself, other than any handwritten notations
which were added?

A Yes, it does.

MR. ZELLERS: I'm going to object to this §
document as well. This is not a document that the witness |
has prepared. It purports to be a document published by
the Migsouri Public Service Commigsion and we don't have
anyone here to authenticate that document.

BY MR. AGATHEN:

Q Do you have a copy of Exhibit E in front of
you?

A Yes.

Q Are you generally familiar with the renewable

energy standard compliance plan which was filed by Ameren
in April of 2014 with the Missouri Public Service
Commisgssion?

A Yes, I am.
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Q Does Exhibit E appear to be the cover page and
Pages 5 and 20 of that filing with the Missouri Public
Service Commission?

A Other than any handwritten notes, yes.

Q Thank you. !

MR. ZELLERS: I'm going to go ahead and object
to Exhibit E. Again, improper foundation has been laid.
And I'm goilng to make a general objection to Exhibits A, B,
C, D and E in that they have been altered and they're
incomplete, improper foundation and they are not the best
evidence,

MR. AGATHEN: I'm going to ask the court
reporter to attach to the deposition and make a part of the
deposition the documents which have been marked as Exhibit
A, Exhibit B, Exhibit C, Exhibit D and Exhibit E.

BY MR. AGATHEN:

Q Next series of questions T have are going to
deal with pages from Exhibit A. Do you still have a copy
of that?

A Yes,

Q Going to Page 2 of Chapter 5, in the first ;

full paragraph, I guess the second paragraph o©f the
document states that one major weakness of wind is its
limited availability during summer peak hours. And it goes

on to say that to compensate for this weakness, Ameren %
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Missouri paired wind with peaking resources. Do you see
that?

A I do.

0] Does this limited availability create a cost
for wind generation which would not exist if wind were more
reliable and predictable as a source of energy?

MR. ZELLERS: I'm going to object to that
gquestion. There's a pending objection that this is,
there's improper foundation for thig document. I'm going
to renew that objection. And the question assumes facts
not in evidence,

BY MR. AGATHEN:

Q Go ahead and answer.
A Could vou repeat the question.
Q Sure. Doeg the limited availability of wind

create a cost which would not exist if wind were a more
reliable and predictable source of energy?

A It depends on the context in which it's being
examined.

Q Wind vig-a-vis typical traditional coal
generation or gas fire generation, for example, does the
wind create a cost which those traditional sources of
generation would not impose on a system such as the need
for back-up?

MR. ZELLERS: I'm goling to object to that

www.midwestlitigation.com Phone: 1.800.280.3376 Fax: 314.644.1334
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gquestion as unclear and ambigucus.
THE WITNESS: I'm not sure I understand it.
BY MR. AGATHEN:
Q Okay. I'm trying to compare wind as a source

of energy versus traditional coal fired and gas fired
sources of energy. The coal fired and gas fired do not
have the same problems with predictability and reliability,
do they?

A No.

Q So my question is, due to the increased
unpredictability and unreliability of wind generation, if
yvou're looking that as a source of energy, will it create
an additional cost which the traditional sources of
generation would not cause?

MR. ZELLERS: I'm going to object to that.
BY MR. AGATHEN:
Q Such as the need for back-up generation?

MR. ZELLERS: I'm going to object to the form

of that gquestion as well as compound as well as leading the
witness as well as being ambiguous. i

THE WITNESS: It may result in the need for :
additional cost if the objective is to use it to meet peak %
demand requirements.
BY MR. AGATHEN:

Q In the sentence we just read you said that to §

MIDWEST LITIGATION SERVICES
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1 compengate for the weakness, talking about wind, Ameren

2 Missouri paired wind with peaking resources, do you see

3 that? :
4 A Yes, %
5 Q Could you explain what that means. %
6 A Yes. What we did in the context of our IRP %

7 planning was in order to meet peak demand requirements,

8 which is one of the primary objectives of the IRP process,

9 we included simple cycle gas combustion turbine peaking
10 resources with wind resources as a combined resource to
11 compare against the economics of other resources for

12 meeting our resource adequacy needs.

13 Q And for lack of a better term, is that back-up

14 generation in effect?

15 A I have heard it referred to that way.

le6 Q Would you need back-up generation if you were

17 looking at adding traditional coal fired generation?

18 Fey Not in the same sense that we would expect to E

19 need i1t to meet peak demandd requirements with wind.

20 Q Thank you.
21 Could you briefly explain what MISO is, j
22 M-I-5-0, all caps?

23 A MISO ig the Mid-Continent Independent System
24 Operator which operates the transmission system within,

25 along the MISQ participants and also the power markets.
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Q If you purchase say 100 megawatts of wind
generation, drop the year, does MISO tell you how many
megawatts you can use for capacity planning purposes?

A Assuming that the particular wind generation

| . then .

has passed a deliverability test, thawn MISO does provide a
percentage, a capacity credit that is applied to the
nameplate capacity of the wind farm in order to determine
what can be used for resource adequacy.

Q And for your 2011 planning purposes was that

figure eight percent, do you recall?

A Eight percent I believe is correct.

Q And that's called the capacity value?
iy We called it the capacity credit.

Q Capacity credit.

Do you know what capacity credit MISO would
assign to traditional sources of generation such as coal?

MR. ZELLERS: I'm going to object to that
question. This witness is not an employee of Mid-Continent
Independent Systems operator and as such cannot testify to
that what entity may decide or not decide to do or may or
may not charge its members.

THE WITNESS: MISO establishes the capacity
credit for every generation source based on testing and

historical operation.
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BY MR. AGATHEN:

Q Do you know what approximately that capacity
credit would be for traditional coal fired generation?

MR. ZELLERS: I'm going to renew that
objection. This witness is not an employee of MISO and
this question as well as the previous question calls for
speculation as to what a third party who's not represented
here may or may not do.

THE WITNESS: Generally for traditional
generating resources that capacity credit is going to be
much closer to the nameplate rating of the generator than
it is for wind. J

BY MR. AGATHEN:

Q We're talking over 90 percent?
A It can be.
Q Are you generally familiar with the Missouri

state renewable energy standard?

A Yes.

Q And do you have an abbreviated name for that
also?

A RES.

Q RES, R-E-S. Thank you.

Would it be fair to say that Ameren's
integrated resource plans must factor in and consider the

requirement of the RES?
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1 A Yes .
2 Q And that in determining how to comply with the
3 RES you in turn must factor in the options which you
4 explore in the integrated resource plan?
5 MR. ZELLERS: I'm going to object to these
6 questions. He's asking questions based on a statute and
7 this witness is not an attorney and is not a legal expert.
8 No foundation has been laid for any expert testimony and
9 this is calling for speculation.
10 THE WITNESS: Can you repeat the question.
11 BY MR. AGATHEN:
12 Q Sure. In determining how to comply with the
13 RES, must you in turn factor in the options which you ‘
14 explore in an integrated resource planning process?
15 A Generally, ves.
16 Q So the two are interrelated?
17 A They are.
18 Q Looking at Exhibit A near the bottom of
19 Page 1 of Chapter 5, the document essentially says Ameren
20 cannot meet both the 15 percent goal for renewables and
21 also come within the 1 percent rate gap. Is that
22 esgsentially correct?
23 A Essentially, yes.
24 Q Does this mean that the cost of wind energy is
25 estimated by Ameren to be higher than the cost of the
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1 generation that would be used if it were not for the
2 15 percent renewable requirement?
3 A Generally, ves.
4 Q Is that still the case?
5 A Yes.
6 Q As part of your resource planning process do

7 you know approximately how many different types and variety

8 of generation sources you looked at?

9 A Originally it may have been over 50. We

10 narrowed that down to a handful.

11 Q And you narrowed that down by looking at the

12 costs and the effect of the different types and eliminated

13 those which you thought were not going to be used?
14 MR. ZELLERS: I'm going to object to that.
15 That's leading the witness. It's also ambiguous.

16 BY MR. AGATHEN:

17 Q How did you get from the 50 or so down to the
18 lower number?

19 A We did multiple screening analyses that

20 included considerations for economics, operations,

21 feagsibility, other factors.

22 Q At the top of Page 32 of Chapter 5, looking
23 again at Exhibit A, it says you used a capacity factor for
24 wind generation of 37.5 percent. Do you see that?

25 A Yes.
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Q Is that an effective composite figure based on
data from states listed at the bottom of Page 31 and the
top of Page 327

A Yes, 1t is.

Q And you also say there at Page 32 that as of
2011 your estimate of the levelized cost of wind generation

was 10.81 cents per kilowatt hour, is that correct?

A That's correct.
Q And you normally abbreviate kilowatt hour to
KWH?
A Yes, we do.
Q And megawatt hour to MWH?
A Correct. |
(o] And gigawatt hour, while we're at it, to GWH?
A Right.
Q Is the 10.81 cents per kilowatt hour figure

the same as $108 for megawatt hour?

A Yes.

o] Does the figure of 10.81 cents include any
component for transmission?

A It would include short run for interconnect to

bulk o

the pele transmission system.

Q When you combine the 10.81 cents with the cost

of the necessary back-up capacity you get a levelized cost

of 12.44 cents per kilowatt hour for wind, is that correct?

MIDWEST LITIGATION SERVICES

www.midwestlitigation.com Phone: 1.800.280.3376 Fax: 314.644.1334



MATTHEW MICHAELS 7/10/2014

Page 27

1 A Are you looking at a particular page? I don't
2 see it.

3 Q Middle of Page 33, the levelized -- this last
4 gentence in the middle of that, the middle paragraph says

5 the levelized cost of energy for the combined resource is

6 12.44 cents which is still competitive with the other

7 resources, do you see that?

8 A Yes.

9 Q And you get from the 10.81 cents per kilowatt
10 hour to the 12.44 cents by factoring in the back-up

11 capacity which would be needed for wind, do you not?

12 MR. ZELLERS: I'm going to object again. He's
13 leading the witness.
14 THE WITNESS: In the way that we combined the
15 two, yes.

16 BY MR. AGATHEN:

17 Q Okay. When we talk about the levelized cost
18 of wind in Ameren's estimates at the time being 10.81

19 cents, would that include, if that were a Kansas wind farm,
20 for example, would that include the cost of the
21 transmission of getting the energy from the Kansas wind
22 farm to the Ameren system?
23 MR. ZELLERS: Objection, that's been asked and
24 answered.
25 THE WITNESS: It would not.

MIDWEST LITIGATION SERVICES
www.midwestlitigation.com Phone: 1.800.280.3376 Fax: 314.644.1334



MATTHEW MICHAELS 7/10/2014

10

11

12

13

14

i5

16

17

18

19

20

21

22

23

24

25

Page 28
BY MR. AGATHEN:
Q Thank you. What piece of transmission, if you
know, would be included in the 10.81 cents per kilowatt
hour?
A It would include a short run of transmission

bulic

to connect the wind farm to the Bodt transmission system,
and I believe our estimate was six miles.

Q Okay. 8o it includes encugh transmisgsion cost
to hypothetically connect wind generation to the
transmission system if the two were sgix miles,

approximately, apart?

A Correct.

Q Are you familiar with a term wind integration
cosgta?

A I'm familiar with the term.

Q Does that include any cost for ancillary

gservices in the normal use of that term?

MR. ZELLERS: 1I'm going tc object as

ambiguous. Being familiar with a term does not necessarily

denote expertise in a particular subject area. Improper
foundation has been laid for that question.
THE WITNESS: I don't know for sure.
BY MR. AGATHEN:
Q Ameren is presently purchasing wind energy

from a facility in far northern Iowa, are they not?
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A Correct.
Q Do you know, do you know what county that's
located in?
A I think it's in Mitchell County if I remember
correctly.
Q Going to Page 34 of Chapter 5 of Exhibit A,

the last sentence there, is it correct that Ameren will not
need to add any additional renewable energy until 2019 in
order to meet its renewable quota?

MR. ZELLERS: I'm going to object to that
question. This is ambiguous and again a foundation has not
been laid for this witness' expertise in what may be
happening in the next five to six years in terms of needs i
for renewable energy to meet the standard.

THE WITNESS: Can you repeat the question.

BY MR. AGATHEN:

Q Sure. You say there that Ameren Missouri
expects to need over 5,000 gigawatt hours of new renewable
energy in 2019, right?

MR. BYRNE: Object. It gays 500, not 5,000.
BY MR. AGATHEN:

Q I'm sorry, let me start that over. The
document near the bottom of Page 34 says Ameren Missouri
expects to need over 500 gigawatt hours of new renewable

energy in 2019, correct?
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A Correck.

Q So do you expect to meet your quota with
existing sources of renewable energy up until 2019?

A For the portfolio standard other than solar
energy we do.

Q Okay. ©So you need -- would not need any, for
example, sources of nonsolar renewable energy before 20197

MR. ZELLERS: Objection, that's been asked and
answered.

THE WITNESS: Correct.
BY MR. AGATHEN:

Q At that point in 2019, if you add the 500
gigawatt hours of new renewable energy, does Ameren expect
to be exceeding the one percent rate cap?

A At the time the 2011 IRP was filed, that was
the expectation.

Q Is that still the expectation, do you know?

A The way the one percent rate cap calculation
is determined has evolved since the 2011 IRP was filed, but
we would still expect that the amount of wind generation in
the future that we could acquire under the cap would still

be around a few hundred megawatts.

Q Megawatts?
A A few hundred megawatts.
Q And what timeframe are you talking about when
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1 you say that?
2 n Starting in 2019.
3 Q Is it true that Ameren is projecting that it

4 will not need any new kind of generating capacity until at
5 least 2021 at the earliest? And for reference I'd point
6 you to Exhibit B, Page 6 of the executive summary, first

7 full paragraph.

8 A That's coxryreet.

9 Q So prior to that time, before you add any
10 additional generation, if you purchase additional wind

13 generation it will necessarily be displacing energy from
12 your existing sources of generation, will it not?

R MR. ZELLERS: I'm going to object to that

14 gquestion. First of all, it's leading the witness, and
15 second of all it's assuming facts not in evidence, and
16 third of all there's no basis for this witness to be able
17 to testify as to possible displacement of current energy

18 production.
19 THE WITNESS: I don't know that it would or
20 not replace our other generation.

21 BY MR. AGATHEN:

22 Q If you bought X megawatt hours of wind

23 generation next year say and you didn't need it for

24 capacity purposes, will you not necessarily be displacing
25 energy from your existing generation?
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1 MR. ZELLERS: I'm going to cobject again. This
2 guestion is highly speculative. He's given ne concrete é
3 information for thisg witness to make an informed answer. :
4 It's assuming facts not in evidence yet again and we've not
5 laid the proper foundation for this witness to be able to
s answer a question even if it weren't highly speculative.
7 THE WITNESS: It wouldn't necessarily because
3 it depends on where the wind is, is it in MISO. All of our

9 generators dispatch into MISO, so it's hard to say whether
10 or not our other generation would be reduced as a result of
11 having additional wind energy.
1z BY MR. AGATHEN:

13 Q Okay. Some generation somewhere would

14 necessarily have to be reduced, is that correct?

15 A Somewhere.
1le Q And it would depend -- strike that.
17 Skip over to Exhibit C. Do you have that, a

18 copy of that in front you?

19 A Yes.

20 Q If you go to the last two pages, does that
21 show data from Ameren's baseload coal fired plants?

22 A Yes.

23 Q It shows data for, on the last page, Rush

24 Island plant, Meramec plant, M-E-R-A-M-E-C, Labadie plant,

25 L-A-B-A-D-I-E, and the Sioux plant, $-I-0-U-X, is that
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1 correct?

2 A Correct.

3 Q Looking at the data, for example, from

4 Labadie, if you go to Line 35, do you see that?

5 A I do.

6 Q It msays expenses per net kilowatt hour.

7 A Yes,

8 Q Is that generally referred to as production

9 costa? ;
i0 A I'm not familiar enough to know the background %
11 of what's in this to know for sure. é
12 Q Basically it's a summation of the figures

13 which appear on that same page, is it not?

14 MR. ZELLERS: I'm going to object. The

15 witness just said that he's not familiar enough to testify

16 as to the contents of this document.

i7 THE WITNESS: I can't be sure what's in that.
i8 BY MR. AGATHEN:

19 Q Ckay. Looking at the figure on Line 35 for

20 Labadie just as an example, there's a figure of .0227,.

21 Does that translate to 2.27 centsgs per kilowatt hour?

22 MR. ZELLERS: I'm going to cbject again. This
23 witness has told us under ocath that he is not familiar

24 enough with the contents of this document to testify to

25 that.
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THE WITNESS: I really don't know. I can't
tell what the units are.
BY MR. AGATHEN:
Q Okay. Well, the definition on Line 35 of the

document itself says expenses per net kilowatt hour, is
that correct?
A That's correct.
Q Okay. Let's leave it at that.
Going back to the bottom of Page 34 of
Chapter 5 as shown on Exhibit A --
MR. ZELLERS: Paul, give me just a second

here. Tell me again which page we're on.

MR. AGATHEN: Page 34, Chapter 5 of Exhibit A.

BY MR. AGATHEN:

Q You indicate, or the document indicates that
Ameren will need almost 4,500 gigawatt hours in the year
2021 to meet the renewable energy requirement for the
Missouri RES, is that correct?

A That's correct.

Q Is this 4,500 figure total or is that an
additional amount for that year, do you know?

A That's an additional amount.

Q And if hypothetically you were to purchase
4,500 gigawatt hours in the year 2020, would that put you

over the one percent rate cap?
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1 MR. ZELLERS: Objection. This question is
2 highly speculative. There is no evidence in the record to
3 assist this witness in coming up with that answer. Any
4 answer that he would give is highly speculative at best.
5 BY MR. AGATHEN:
6 Q Let me restate it. Is it Ameren's projection
7 at this point that if you add 4,500 gigawatt hours of
8 renewable wind generation, for example, in the year 2021,
g would that put Ameren over the one percent rate cap?
16 MR. ZELLERS: I'm going to object. Again this
11 is the same question that calls for a speculative answer.
19 THE WITNESS: We determined with our analysis
13 that we would not be able to acquire that much wind energy
14 and stay within the one percent cap.
15 BY MR. AGATHEN:
16 Q So hypothetically if you did purchase that
il amount of wind energy, you would be over the one percent
18 rate cap ==
19 MR. ZELLERS: Again --
20 MR. AGATHEN: -- is that correct?
Zi0 MR. ZELLERS: -- I'm going to object that this
22 is calling for speculation.
23 THE WITNESS: We would be.
24 BY MR. AGATHEN:
25 Q Do you know by how many dollars you would
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project to be over the one percent rate cap?

MR. ZELLERS: I'm going to object to that as
speculation. Calls for a speculative answer.

THE WITNESS: I don't remember.

BY MR. AGATHEN:
Q Do you have any kind of approximation? I mean
are we talking a few dollars or millions?

MR. ZELLERS: I'm going to object. That's
been asked and answered. The witness has testified that he
does not know the answer.

THE WITNESS: It would be millions.

BY MR. AGATHEN:

Q Let's go back to Page 39 of Chapter 5 of |
Exhibit A, and near the bottom starting four lines up from
the bottom it says at the end of the planning horizon
Ameren Missouri nonrenewable energy is about 5 percent of
the retail load compared to the 15 percent RES requirement.
In all eight portfolios the eight percent cap is reached in
2019 which is the first year nonsolar resources are needed.
The addition of solar resources before 2019 depletes much
of the one percent rate cap funds.

Do you see that section that I just read?

A I do.
Q I have a question first, you say in the first

line I read from, at the end of the planning horizon Ameren
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Missouri nonrenewable energy is about five percent of the
retail load. Is that correctly stated there or should that
non be deleted to make that correct?

A It should read renewable energy.

Q 8o the non is basgically a misprint and it
should be deleted?

A That's correct.

Q Thank you.

And the last sentence I guoted about the
addition of solar resources depleting much of the one
percent rate cap, does that mean Ameren has no ability to
add significant amounts of nonsolar renewable energy after
2019 and still stay within the cap?

MR. ZELLERS: I'm going to object to that as
calling for speculation.

THE WITNESS: Could vou repeat that.

BY MR. AGATHEN:

Q Sure. I'm looking at the sentence which says
the addition of solar resocurces before 2019 depletes much
of the one percent rate cap funds. Does that mean Ameren
has no ability to add significant amounts of nonsolar
renewable energy after 20197

MR. ZELLERS: Again I'm going to object that
that calls for speculation.

THE WITNESS: It depends what is meant by
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il significant.
2 BY MR. AGATHEN:
3 Q But it ig a factor in limiting the amount of
B nonsolar renewable energy that Ameren can buy?
5 MR. ZELLERS: Objection. That's been asked
6 and answered.
7 THE WITNESS: Adding those solar resources
8 does have an effect on how much can be spent on other
9 resources.
10 BY MR. AGATHEN:
11 Q And when it says it depletes much of the one

12 percent rate cap funds, you're saying you don't know how
13 much, is that correct?

14 A I don't know.

15 Q If you go to Appendix A to Chapter 5 which

16 follows in Exhibit A, it follows Page 41, do you have that

17 with you?

18 A I do.

18 MR. ZELLERS: Paul, could give me a second
20 here.

21 MR. AGATHEN: Sure.

22 MR. ZELLERS: I'm trying to find the page

23 we're talking about.
24 MR. AGATHEN: Chapter 5, Appendix A, Page 2

25 which follows in Exhibit A Page 41 of Chapter 5.
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MR. ZELLERS: Okay. I see what you're

referring to.
BY MR. AGATHEN:

Q Could you explain what's meant by the first
bullet point there, Ameren Missouri is not currently
operating in a capacity constrained environment from either
a generation or energy delivery standpoint?

A What that means is that we have plenty of
generating capacity to meet needs and that there aren't
significant constraints in the energy delivery system, the
distribution system, to warrant a large amount of storage.

Q Could you go now to Chapter 6 in Exhibit A,

Page 5. If you'll look at the first two full paragraphs
there and just briefly read them to yourself. But |
basically cover most of the Page 5 there, those two
paragraphs. My question going to be are these paragraphs
basically a high level summary of the process involved in
transmission planning for the Ameren system.

MR. ZELLERS: I'm going to object to that
question as ambiguous. I myself don't really understand
what he's asking.

THE WITNESS: The first paragraph at a high
level describes our participation in the MISO transmission
expansion planning process. The second paragraph describes

what we do in terms of analysis to respond to requests for
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generation interconnect.
BY MR. AGATHEN:
Q Okay. Could you try and explain very briefly
in laymen's terms if you would what those two paragraphs
are describing.
A The first paragraph essentially describes the

bottom up and top down transmission planning approcach which
means that each of the transmission operators within MISO
develops transmission plans that it then submits through
the MISO transmission expansion planning or MTEP process
which then looks at all of the projects proposed by the
transmission owners, and for certain ones that are based on
economics, evaluates them on a cost benefit measure and
then makes a final determination as to which projects will
be completed.

Q Doegs that basically cover both paragraphs?

A That covers Paragraph 1.

Paragraph 2 covers requests from generators to
bu//(

interconnect to the belt transmission system and the
performance of transmission studies to determine what might
be required on the transmission system to interconnect
those generators.

Q If you go to Chapter 7, Page 1 in Exhibit A,
the third bullet point there says Ameren Missouri plans to

spend nearly 60 million-dollars over three years on energy
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efficiency programs to obtain nearly 253 gigawatt hours of
energy savings and over 54 megawatts of peak demand
savings, is that correct?

A That's correct.

Q Does this mean that you project a decrease of
253 gigawatt hours of energy sales below what it would be

side
without those demand site programs?

A That's correct.
Q Is that an annual figure?
A That is an annual figure as of the end of the

three years.

Q The end of the three years being when?

A That would be through 2014 I believe. ;
Side

Q Okay. In general how do your demand =ite,
programs compare with renewables such as wind as far as
being cost effective means of meeting energy needs?

A We have found generally that energy efficiency
programs are lower cost in terms of cost per kilowatt hour
than any other resources.

Q If you go to Chapter 9 now of Exhibit A,

Page 10, do you see Table 9.4 there?

A ¥es.

Q Does the column on the left -- well, what does
the column on the left list?

A The first column lists whether or not our
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1 contract with Noranda, N-O-R-A-N-D-A, continues or expires
2 A 2024

3 Q And the next column?

4 A And the next column lists the selected

5 alternative resource plans that we evaluated with a

6 scorecard.

7 Q And across the top looking at the very first

8 row, what's listed there? Yeah, the very first row.

9 A The top heading?
10 Q Yes.
11 A It lists the different attributes that we

12 evaluated for each resource plan.

13 Q And looking at that table a second column from E
14 the right is called economic development? ;
15 A That's correct. |
16 Q And is that measured in terms of job growth?

1 A Primary job growth, yes.

18 Q In terms of FTE's which are what?

19 A In terms of full-time equivalent, FTE years.

20 Q Okay. So FTE is full-time equivalent?

21 A Coxrect ;

22 Q If you would go back a page near the top of

23 the first full paragraph, does that describe or explain how
24 the FTE's were calculated for the wind option?

25 A Yes.
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Q And that was calculated using a model called
JEDI, J-E-D-I, all caps?

A That's correct.

Q And from your copy of Exhibit A can you read
what the FTE factor was or figure was for the wind option.

A For the case in which the Noranda contract
continues it is .160.

0 How does that compare relatively speaking with

the other FTE figures for the other options?

MR. ZELLERS: I'm going to object. That
question is ambiguous.

THE WITNESS: It is significantly lower than

plaﬁ!S

those same results for the DSM plans and the nuclear plants
and the coal plan.

MS. JOHNSON: I understand some of the people
on the phone are having a hard time hearing you, Matthew.
I don't know i1f you can speak up a little bit.

THE WITNESS: I'11 try.
BY MR. AGATHEN:

Q Do you know, are you familiar enough with wind
turbines to know whether wind speed at the site of the
turbine is a significant factor in determining the capacity
factor of that turbine?

MR. ZELLERS: I'm going object to that

question. No foundation has been laid for this witness to
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testify as to wind generation or wind turbine capacity or
anything related to wind generation.
THE WITNESS: Wind speed is one of the
factors.
BY MR. AGATHEN:
Q Is it is a major factor?
MR. ZELLERS: Same objectiocn. No foundation
has been laid for this.
THE WITNESS: Yes.
BY MR. AGATHEN:
Q If you go to Chapter 10, Page 18 on Exhibit A, é
side %
does the first full paragraph say that demand site programs i

are the cheapest of the alternatives you looked at in terms

of the lowest present value of the revenue requirement?

A That's correct.

Q And for what period of time does that hold i
true?

A When we look at it we're looking at it for a

period of 20 years.

Q And near the bottom of Page 18 under the
heading of renewables, the first sentence there says as
outlined in Chapter 5 Ameren Missouri expects to be in
compliance with the nonsolar portion of Missouri's
renewable energy standard, RES, throughout the

implementation period without the addition of new renewable
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resources, do you sgee that?
A I see that.
Q And what period of time are you talking about

there for the implementation period?

A The implementation period here was through
2014.

Q I have a few questions now about Exhibit B.

Do you have a copy of that?

Y Yes, T do.

Q And Exhibit B consists of, as we indicated,
certain pages from the 2013 integrated resource plan update
which was filed by Ameren with the Missouri Commission.

y:\ That appears to be the case, vyes.

My, Zellers
PHE-WEFRESS: I'm going to renew my objection.
This document has not been sufficiently authenticated.

BY MR. AGATHEN:

Q Has any updated or new plan been filed yet for
20147

A No,

Q So Exhibit B would be the latest update, or

portions of the latest update which were filed?

A That's correct.

Q Pages 1 and 2 of the executive summary of
Exhibit 2 talk about potential changes in laws and

regulations dealing with coal plants and then you discuss

www.midwestlitigation.com Phone: 1.800.280.3376 Fax: 314,644.1334
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various ways of dealing with that, do you not?

A Yes.

Q Is one possibility the retirement of the
Meramec plant?

A That is one possibility.

Q And if you do retire the Meramec plant, do you
know what the preferred option would be to replace that
energy?

MR. ZELLERS: I'm going to cbject. That
question is ambiguous. Calls for facts not in evidence and

calls for speculation.

THE WITNESS: It's hard to say that there
would be a particular preferred replacement option since we
looked at the system as a whole.

BY MR. AGATHEN:

Q So that would involve looking at different
options as you got closer to that point of retiring the
plant?

A And in the context of the entire load need and
resources available.

Q If you go to Page 3 of the executive summary,

again we're on Exhibit B, do you see Figure 1.1 there?

A Yes;
Q Levelized costs of energy?
A Correct.
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1 Q Are those costs Ameren's projections for new
2 sources of generation as opposed to existing plants?

3 A Those are for new sources, yes.

4 Q Do these costs include components for

5 transmission?

6 A Only to the extent needed for the local

7 interconnection.

8 Q So again it would assume that the source of
9 the generation is in close proximity to your existing
10 transmission facilities?

11 MR. ZELLERS: Objection. He's

12 mischaracterizing the testimony. That's also ambiguous.

13 THE WITNESS: It would include whatever we
14 expected to need in order to interconnect the generation.
15 Some of these are generic, some are site specific which

16 would include site specific estimations of the transmission
17 required.

18 BY MR. AGATHEN:

19 Q Let's look at wind. Do you see that, the

20 second item?

21 A Yeso.

22 Q Would that include the cost of transmission of
23 bringing wind from western Kansas to the Ameren

24 transmission system?

25 A It would not.
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1 Q What might it include, do you know?
2 A It would include the short run interconnect to
bulk
3 the belt transmission system, as I said before, roughly six
4 miles.
5 Q Thank you.
6 MR. LINTON: When you say a line to
7 interconnect are you referring to what is typically called
8 a generator lead line?
9 THE WITNESS: Essentially, yes.
10 BY MR. AGATHEN:
11 Q Page 4 of the executive summary of Exhibit B,

12 Paragraph 1, I'm looking at, I guess, the fourth line. The

13 report says that the levelized cost for wind does not
14 account for the variable nature of wind generation or the
15 full cost of transmission needed to integrate it to the

16 grid, do you see that?

17 A I don't. Which page are you on?

18 Q Page 4 of the executive summary in Exhibit B.
19 I'm starting at about the fourth line.

20 A And which passage?

21 Q In looking at the first full paragraph there,
22 it's actually the top of the page, the paragraph that

23 begins at the top of the page starting at Line 4 where you
24 say it is important to note that levelized costs of energy

25 figures while useful for convenient comparisons of resource
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1 alternatives do not fully capture all the relative
2 strengths and challenges of each resource type.
resSeo Fces Swtevrm i tieat
3 For example, wind regorts are intermediate
4 resources and therefore cannot be counted on for meeting
5 peak demand requirements in the same way as a nuclear or
6 gas fired resource can.
7 The levelized cost of wind resources presented
8 in Figure 1.1 also does not reflect the full cost of
9 transmission infrastructure needed to integrate wind and
10 other intermittent resources into the electric grid. Is
11 that correct?
12 _ A Thati's correct.
1.2 Q If Ameren were to purchase wind energy from
14 say Kansas or Iowa, do you know who would bear the
15 additional costs that are being discussed there for the
16 wind generation?
17 MR. ZELLERS: Objection. This is highly
18 speculative. It depends on a number of factors that we
19 have no idea if this witness is aware of.
20 THE WITNESS: Could you repeat the question.
20 BY MR. AGATHEN:
22 Q Sure. If Ameren were to purchase wind energy
23 from say Kansas or Iowa, do you know who would bear the
24 additional costs that were discussed in that paragraph we
25 just read from?
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MR. ZELLERS: I renew that objection. Calls

for speculation.
THE WITNESS: Ultimately any cost for delivery
LoVNEi
of energy to our customers would be bourme by our
customers.
BY MR. AGATHEN:
Q Thank you.

If you go to Page 9 of the technical overview,
again on Exhibit B, if you could read over those last two
paragraphs there on that page, my question is going to be
whether or not you've completed the analysis that you're
discussing here. And going on to Page 10 as well.

A Okay.

Q Have you completed the analysis you're talking

about there?

A Yes.
Q And when will that be reported?
A With the filing of our 2014 IRP in October of

this year.

Q Do you know whether your current resource
planning still envisions a gas fired combined cycle plant
to come on line in the year 2029 or so?

A Our current preferred resource plan on file
with the Missouri Public Commission does not include that

resource.
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Q Do you know what has been added or if anything
in lieu of that?

A Our current preferred plan includes higher
amount of energy efficiency programs than what was included
in our 2011 IRP.

Q Do you know what renewable energy
certificates, what that term refers to?

A I do.

Q What do you guys call them?

A REC's.

Q REC}S, R~E-C's. You're generally familiar
with how thosge factor into Ameren's integrated resource
plan and its renewable standard plans?

A Yes.

Q This may or may not be confidential, and if
it is, someone let me know, but do you know what the
projected Ameren costzs are for REC's over the next several
years?

A I don't.

Q Going back to your FERC Form 1, Exhibit C,
first page which includes plant specific data has a plant
called Maryland Heights LF, do you see that?

A Which page?

Q Tt's the first full page with plant data,

plant gpecific data on it, in one of the top columns.
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A I see it.
Q Okay. What plant is being referred to there
as the Maryland Heights LF plant?

MR. ZELLERS: I'm going to object. This
witness has already testified a couple of times that he's
not familiar with this document. He's unable to testify
confidentially as to its contents.

THE WITNESS: Our Maryland Heights landfill
gas facility is a set of three combustion turbine units at
a landfill in Saint Louis County.

BY MR. AGATHEN:
Q Do you know if Ameren has filed that as part

of its renewable energy standard plan?

A Yes, we have.

Q And has it been accepted as qualifying under
that plan?

A Yes, it has.

MR. ZELLERS: I heard a strange noise on the
phone. Does it sound like we've dropped a call?
MR. BYRNE: It's the noise when people hang
up.
MR. ZELLERS: Okay.
BY MR. AGATHEN:
Q Do you have a copy of Exhibit D before you?

A Yeg,
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Q And the last three pages of that include
portions of the stipulation and agreement which was filed
in the designated case?

A That appears to be the case.

MR. ZELLERS: I'm going to object to that
gquestion again. Improper foundation has been laid. We
don't know that this witness prepared this document or has
any other familiarity with it.

BY MR. AGATHEN:

Q Are you familiar with the document?
A I am.
Q Looking at the bottom of Page 9, I'm starting {

to read from the fourth line up from the bottom, it says
Ameren Missouri agrees to cooperate in implementing a rule
establishing priority for reduction or elimination of REC's
and SREC's unassociated with electricity delivered to
Missouri customers when the utility has reached the
one percent retail rate limit and must adjust downward
their renewable energy resources pursuant to, and it gives
a certain commission rule there.

And then goes on to say, in place of such
REC's or SREC's establishes a preference for utility owned
renewable energy resources, do you see that?

A I do.

Q Do you know what Ameren considers to be the
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utility owned renewable energy resources that are referred
to there?

A It would, in this context this refers to new
utility owned renewable energy resources.

Q The utility being Ameren?

A Correck.

MR. ZELLERS: I'm going to object, renew my
objection. Improper foundation has been laid for this line
of questioning regarding Exhibit D.

MR. AGATHEN: That's all I have. Thank you
very much.

THE WITNESS: You're welcome.

MR. BYRNE: Does anyone else have questions?

MR. ZELLERS: Not at this time but I'd like to
take a break and keep it open until after the break.

MS. HAMPTON: Staff will have questions but we
would also like a break to discuss.

MR. AGATHEN: We're going to take a break on
this end. We'll be right back.

(Thereupon, a recess was taken, after which
the following proceedings were had:)

MR. AGATHEN: This is Paul Agathen. I'm
finished with my questions. The court reporter has a
request for everybody.

(Thereupon, a discussion was held off the
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record, after which the following proceedings were had:)

MR, ZELLERS: I've learned from some of the
parties on the phone that they're having a difficult time
hearing our primary players questions and answers. So if
everyone could speak up just a little bit and try to help
us out through the last few minutes of this.

THE WITNESS: Okay.

MR. AGATHEN: Who wants to go first?

MS. HAMPTON: This is Whitney from Staff. T
don't mindg --

MR. AGATHEN: GCo ahead.

MS. HAMPTON: -- going first. I might be the
only one.

CROSS~-EXAMINATION

BY MS. HAMPTON:

Q Okay. Just to clarify first, Mr. Michaels,
the guestions that Mr. Agathen asked were regarding the
2011 IRP and our gquestionsg will be similar, at least some
of them, but it's for a more recent timeframe.

A Okay.

Q So to begin with, are you familiar with MISO
project number 8 -- or H(086 which was intended to connect
300 megawatts of wind generation just north of Spencer
Creek substation in Rallg County, Missouri?

A I am not familiar with that project.
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Q Iz the Palmyra Tap 345 kilovelt substation
synonomous with the Maywood 345 kilovolt substation?

A I don't know.

MS. HAMPTON: TFor the reporter it's
P-A-L-M-Y-R-A.

THE WITNESS: I don't know.
BY Ms. HAMPTON:

8] Will a new substation be -- or excuse me, let
me back up. Does the Maywood 345 kilovolt substation
currently exist?

A I don't know. This is not my area of
expertise.

Q Okay. Are you familiar with the Ottumwa, Iowa
to Quincy, Illinois multi-value project?

A No, I'm not.

Q All right. 8So I'm getting to those guestions

that were more towards Mr. Agathen now. Has Ameren
Misgouri performed any production costs modeling or fuel
runs based on the construction of the Maywood converter
station delivering 500 megawatts of wind starting in 20187

A I don't know. I'm not familiar with any such
runs.

Q Although you'‘re not familiar with them -- or
you don't know if a study has been done rather, do you have

an opinion on the impact of the proposed converter on
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Missouri wholesale energy average energy costs?
A No, I don't.
Q Just one moment.

Will Ameren Missouri, will their October 2014

electronic resource planning filing reflect the converter
station, the IRP will not reflect the converter station?
A Our IRP will include a reference to MISO's

most recent MTEP documents. So if thosge are included in

the MTEP documents, they'll be included by reference. %
Q Would you expect Ameren Missouri's average net

energy costs to be increased or decreased by use of the

Maywood converter station to inject 500 megawatts of

energy?

A I'm not familiar with any studies and have no
basis to form an opinion,.

0 Hold on just a moment, please.

Do you have safety concerns about Grain

Belt Clean Line project regarding Ameren Missouri's
system?

A I am not aware of any safety concerns.

Q Doeg Ameren Migsgouri currently have personnel

qualified to service the Grain Belt Clean Line operations
and to handle the maintenance or restoration of service
equipment?

A I don't know.
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Q Would there likely be a mutually aid agreement
between Ameren Missouri and CGrain Belt Clean Line?

A I don't know.

Q Okay. Would Ameren Missouri's egquipment be
able to serve the Grain Belt line and the Maywood converter
station?

A I don't know.

Q And lastly, can you provide a general update
on the status of the MISO multi-value projects in zones
five and six?

A Yeah, I don't have intimate knowledge, so, no.

MS. HAMPTON: That's it for us.

MR. AGATHEN: Hearing nothing I will assume no
more guestions from the phone.
BY MR. JARRETT:

Q This is Terry Jarrett. I had just a couple of
questions. Do you remember staff counsel asking you
guestions about the Palmyra converter station?

A Yes.

Q And I recall your answers to all those

guestions were that you didn't know?

A That's correct.

Q Who at Ameren would know the answers to those
questions?

A I would expect it would be in our transmission
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planning function.
Q And do you have any specific name or names of
pecople who might be able to answer those questions?
A Dennis Kramer is probably the best source for

that.

Q Thank you. Do you remember staff counsel
asking you some questions about maintenance and service of
the lines, if Ameren was qualified or could do that, do you
remember that line of questioning?

A Yes.

Q And as I recall your answer was you didn't

know the answers to those guestions?

A That's correct.

Q Who at Ameren would know the answers to those
questions?

a I'm not entirely sure. It would be somebody

in our energy delivery organization.
Q Okay. And do you have any specific names of

pecple that might be able to answer those questions?

¥\ I'm sorry, I don't.

Q And then finally staff counsel asked you about
the MTEP,

A Yes.

Q and I believe your angwers to those guestions

were you didn't know or that you weren't familiar?
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A I don't have intimate familiarity with the

projects included in the MTEP.

Q Who at Ameren would be able to answer those
gquestions?
A I would alsc start with Dennis Kramer for

that. That's D-E-N-N-I-S, K-R-A-M-E-R.

MR. JARRETT: Okay. Thank you, sir. I don't

have any further questions. 3
MR. AGATHEN: Anybody else on the phone lines? %
MR. ROBERTSON: Henry Robertson. I'11 gladly i
defer to Clean Line if they have any questions.
MR. ZELLERS: We do if no one else has
anything.
CROSS-EXAMINATION
BY MR. ZELLERS: .
Michels
Q Mr. Miehawls, just real briefly, let's talk
about Exhibit A which you were handed. Can you tell me the
date in which this waz publigshed?
A This was filed February 23rd, 2011.
Q Did this take into account a possible 500

megawatt energy injection from the Grain Belt Express

project?

Fiy Not to my knowledge.
Q Did this take into account recent changes

under Section 111D to the Clean Air Act?
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Q Let's take a look at Exhibit B. Can you tel
me on what date this was published?

A I don't haven't an exact date but it was in
March of 2013,

Q March of 20137

A Correct.

Q Did this document or any of the studies
compriging thig document take into account a possible
500-megawatt injection of wind power from the Grain Belt
Express Clean Line project?

A It did not.

Q Did this take into account recent changes to

Section 111D of the Clean Air Act?

A No.

Q L:et's move on to Exhibit E. The date of
publication is on the front page of thisg document, but ca
you tell ug, can you verify that and tell us what date it
wag published.

h Yes, April 15th, 2014.

Q Did this document or any of the studies
comprising this document take into account a possible
injection of 500 megawatts of wind power from the Grain
Belt Express (Clean Line project?

A No.
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1 Q Did this take into account recent changes to g
2 Section 111D of the Clean Air Act? %
3 A No.
4 MR. ZELLERS: Okay. That's all I have.
5 THE COURT REPORTER: Signature.
6 MR. BYRNE: I guess we'd like to sign it.
7 THE CQOURT REPORTER: Do you take a copy?
8 MR. ZELLERS: Please, standard and E-mail if
9 you can do that.
10 THE COURT REPCRTER: Anybody on the phone, do
11 vou need a copy?

12 MR. AGATHEN: Do you want a copy of the

13 transcript?

14 MS. HAMPTON: Staff would like a copy of the

15 transcript.

16 THE COURT REPORTER; What format?

17 MS. HAMPTON: Paper and electronic.

18 MS. PEREZ: Union would like a copy.

19 THE COURT REPORTER: What format?

20 MS. PEREZ: E-mail is fine. |
21 MR. JARRETT: This Terry Jarrett. I would

22 like a copy.

23 THE COURT REPORTER: What format, please?
24 MR. JARRETT: Electrconic is fine, by E-mail.
25 MR. AGATHEN: Are there any more from anybody
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for the witness who's on the phone line?
MR. ROBERTSON: This is Henry Robertson with
the Sierra Club. I would like to ask a few.
CROSS-EXAMINATION
BY MR. ROBERTSON:

Mjichels
Q Mr. Michaels, you are preparing to make a

qgAA a ‘
tri-annwla¥ IRP filing in the fourth quarter of this year,

is that right?

A That's correct.

Q Can you be more exact about the timeline?

A October 1st, 2014.

Q And you're aware that Clean Line is proposing

to deliver 500 megawatts of wind energy to the Ameren
system, are you?

A I am generally aware. ;
side

Q All right. Have you screened supply site
resource options to see which ones will be included in
alternative resource plans?

A Yes.

Q Was the Clean Line proposal included as a

supply site option?

A No.

Q Did you only consider wind as a generic
resource?

A ¥es .
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Page 64
MR. ROBERTSCON: That's all I have. \:
MR. AGATHEN: Anybody else on the phone lines?
Going once, going twice. I think we're through.
(Thereupon, the deposition was concluded at :
11:25 a.m.)
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CERTIFICATE OF REPORTER

I, Jo Ann Dickson, Certified Shorthand
Reporter, Notary Public within and for the State of
Missouri, do hereby certify that the witness whose
testimony appears in the foregoing deposition was duly
gworn by me; the testimony of said witness was taken by me
to the best of my ability and thereafter reduced to
typewriting under my direction; that T am neither counsel
for, related to, nor employed by any of the parties to the
action in which this deposition was taken, and further that
I am not a relative or employee of any attorney or counsel
employed by the parties thereto, nor financially or

otherwige interested in the outcome of the action.

Jo Ann Dickson, CCR, 1085

A A
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I, MICHAEL MATTHEWS, do hereby certify:

That I have read the foregoing deposition;

That I have made such changes in form and/or
substance to the within deposition as might be necessary to
render the same true and correct;

That having made such changes thereon, I
hereby subscribe my name to the deposition.

I declare under penalty of perjury that the

foregoing ig true and correct.

Executed the day of :

20 , at

MICHAEL MATTHEWS

My Commission Expires:

Notary Public:
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i I, MIGHAEL--MLEFHEWS, do hereby certify:
2 That I have read the foregoing deposition;
3 That I have made such changes in form and/or

4 substance to the within deposition as might be necessary to
5 render the same true and correct;
6 That having made such changes thereon, I

f) hereby subscribe my name to the deposition.

8 I declare under penalty of perjury that the
9 foregoing is true and correct.

10

11 Executed the 227 day of Aveoiy ,
12 20l%., at

13

s P R S

15

MICHAEL-MATTHEWS-
MATTHEFW MItHELS
16

17 My Commission Expires;: 7//¢/£0/7

18 Notary Public: %X%

19
20 g Patricia L. Foriney - Notary Public :i;
Notary Seal, State of 3
2 Missouri - St. Louls City 3
21 Commission #13402461 H
My Commission Expires 719/2017 ¢
22
23
24
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Midwest Litigation Services
July 22, 2014 ;
Thomas M. Byrne
General Counsel Ameren
1901 Chouteau Avenue

St. Louis, Missouri 63103

Dear Mr. Byrne:

Please find enclosed your copy of the Deposition of Matthew
Michaels, taken on July 10, 2104 in the above-referenced
cage. Also enclosed is the original signature page and
errata sheets.

Please have the witnesg read your copy of the transcript,
indicate any changegs and/or corrections desired on the
errata sheets, and sign the signature page before a notary

public,

Please return the errata sheets and notarized signature
page to Paul A. Agathen for filing prior to trial date.
Thank you for your attention te this matter.

Sincerely,

Jo Ann Dickson

MIDWEST LITIGATION SERVICES
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5. Renewable and Storage Resources Ameren Missouri

Highlights
» Today 4% of Ameren Missouri’s energy is produced by renewable resources,
mostly from hydroglectric plants.

o« With the help of Black and Veatch, Ameren Missouri has identified several
promising renewable projects within its service terrtory.

s Although the region is flush with biomass materials, the use for power plant
operations is highly dependent on the emergence of a sustainable fuel supply.

o Ameren Missouri has not only developed a long-term plan fo meet the state’s
Renewable Energy Standard but has also evaluated the need fo meet potential
Federal renewable requirements.

s Although existing renewable resources meet non-solar requirements, Ameren
Missouni will be procuring solar energy credits throughout the implementation
period.

Ameren Missouri has analyzed various renewable and energy storage options in the
region. Most of the energy storage options are relatively small and expensive; however,
pumped storage and compressed air storage were evaluated in detait as the most
promising energy storage options. In 2009, Ameren Missouri worked with Biack and
Veatch to identify potential renewable projects in the region including landfill gas,
hydroelectric, biomass, and anaerobic digestion. Black and Veatch also helped Ameren
review the various solar technologies to determine which ones would be most
appropriate for the region. All the information collected supported the analysis to
determine which projects were the most promising and need to be considered further.
Most of the evaluated renewable projects were small and opportunistic in nature. Wind
and biomass co-firing showed the highest potential of renewable resources. Both have
limitations - transmission issues for wind and fuel supply for co-firing.

In November of 2008, Missouri voters approved Proposition C, aiso known as the Clean
Energy Initiative or the Missouri Renewable Energy Standard.  Unfortunately,
Proposition C contained two conflicting goals. { On one hand, it set a goal of acquiring
renewable energy equal to 156% of our electricity sales by 2021 with 2% of that amount
coming from solar. On the other hand, it limited rate increases supporting new
renewables t0 1% or less. Based on current costs for renewable energy, both goals
cannot be met at the same timg_]

Ameren Missouri modeled renswable portfolios for both the state RES and a potential
Federal RES. One distinguishing difference between the two was that the Federal RES

2011 Integrated Resource Plan Page 1
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5. Renewable and Storage Resources Ameren Missouri

inverters, unlike solar modules, have significant economies of scale. Commercial and
residential systems use the same types and sizes of modules, but commercial systems
use much larger inverters. Commercial scale inverters will typically cost between 20 and
30 cents per watt, while residential systems can cost as much as 70 cents per watt.
Black & Veatch does not foresee major cost reductions in commercial inverters in the
coming years.

Utility scale PV installations are ground mounted with a fixed orientation often at latitude
tilt or on one or two axis trackers. Flat plate PV panels receive the most insolation, and
therefore produce the most power, when directly facing the sun. if panels are fixed in
their mounting, the most production over a year is obtained by facing the panels south
and tilting them at the site’s latitude.

Many system designers, however, wish to maximize production in summer months
when power prices are higher. For maximum summer production, latitude minus 15
degrees (or roughly 20 degrees in North America) is optimal. This tilt will produce 6
percent more than latitude tilt in the summer months (May through September) and
about 2 percent tess over a full year. Laying panels flat will produce roughly the same
as this in the summer months, but about 11 percent less annuaily.

There are also single axis and two axis tracking systems. As the name suggests, single
axis tracking systems will follow the sun in one direction (i.e. east to west) to increase
insolation. One axis tracking flat plate PV systems produce roughly 20 percent more
energy than latitude tilt fixed panels and 35 percent more in summer months.

Two axis tracking systems will adjust both east to west and north o south so that the
panels are always directly facing the sun. Two axis flat plate PV systems produce
approximately 30 percent more than fixed panels and 40 percent more in summer
months. This performance comes at a cost, however, as these systems use more land
area and are much more costly to install and maintain. These trackers are commoniy
used in off-grid locations where maximum power is required throughout the year.

Solar PV systems cost $6,000/kW with a capacity factor of approximately 21% in the
Ameren Missouri region'’. It is noteworthy that solar capital costs are expected to
decline in real dollars; therefore, solar capital costs were escalated at 1% while inflation
is expected to be 3%. Chapter 5 - Appendix B contains more detailed information.

T pegttlEe oL
s SRR AL S

For resource planning purposes Ameren Missouri characterized a generic wind
resource in the Midwest (North Dakota, South Dakota, Nebraska, Kansas, Oklahoma,

" 4 CSR 240-22.040(1)(E); 4 CSR 240-22.040{1){J)
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Ameren Missouri 5. Renewable and Storage Resources

allowed no-carbon resourcas to reduce the base from which the energy requirement is
calculated. Another difference was the 4% Federal RES rate cap, which did not
constrain compliance, unlike the 1% cap in the Missouri RES. In both portfolios wind
was a major contributor to compliance, while the Federal RES also included substantial
biomass co-firing. In fact, the amount of co-firing included exceeded the estimated fuel
supply. Without a sustainable fuel supply, co-fiing would be supplanted with additional
wind resources.

The renewable porifolios were included in the alternative resource plans as described in
Chapter 9. It is noteworthy that wind was also inciuded as a major supply-side resource
in the development of altemnative resource plans to compete with pumped hydro and the
thermal resources identified in Chapter 4. [One major weakness of wind is its limited
availability during summer peak hourg,] To compensate for this weakness Ameren
Missouri paired wind with peaking resourceg Simple cycle combustion turbines are a
great compliment for wind as they are primarily functioning during peak conditions.

B o EA naenprzgr oan byl B B
=, L L T O R I R S SR
A AT : R

Currently Ameren owns a
of pumped storage with an additional purchase power agreement for 102 MW of wind.
In December, 2010 Ameren Missouri completed the installation of approximately 100
kW of solar panels using monocrystailine, polycrystaliine and thin-film technologies.
Construction of 16 MWs of landfill gas generation at the Fred Weber site will begin in
early 2011.

Ameren Missouri's Keokuk hydroelectric plant is located
. on the Mississippi River at Keokuk, fowa, 180 miles north
of St. Louis.

More than a million cubic yards of earth and rock were
excavated to build the Keokuk dam and plant, which
began operation in 1913. The history of the site as a
power source began as far back as 1836, when Robert
E. Lee conducted a survey for the War Department and catled attention to the power
potential of this section of the Mississippl. An engineering marvel of its time, Keokuk is
the largest privately owned and operated dam and hydroelectric generating plant on the
Mississippi River. Qver the years, Ameren Missouri has continued to invest millions of
dollars for the modernization and repair of the plant and dam.

Ameren Missouri also owns some 12,000 acres of flowage land and land coverad by
water. The company controls or has flowage rights on a total of 55,000 acres of land

Page 2 2011 Integrated Resource Plan
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Ameren Missouri 5. Renewable and Storage Resources

Minnesota, lowa, Missouri, Wisconsin, lllinois, and indiana). A capacity factor of 37.5%
was estimated using the latest wind potential estimates from the National Renewable
Energy Laboratory (NREL) for the Midwest at an 80 meter hub height'®. The generic
wind overnight project cost is expected to be $2,000/kW, including owner's cost. For
modeling purposes no additional transmission costs were included™. Chapter 6
includes a description of the transmission build-out assumption that would eliminate any
transmission obstacles for new wind resources. The levelized cost of wind is estimated

to be 10.81 cents/kWh. Chapter 5 — Appendix B contains more detailed information.
Figure 5.7 Wind Map of U.S.

wrind resdarcg s devzleped by ) - .e‘ .
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Figure 5.8 Wind Map of Missouri
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'8 E0-2007-0409 — Stipulation and Agreement #14
19 4 CSR 240-22.040(1)(E); 4 CSR 240-22.040(1){J)
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5. Renewable and Storage Resources Ameren Missouri

Wind is not generated uniformly throughout the day, month, or year. The spring and fall
months tend to be high production periods, while the summer months generally produce
the least amount of energy. The daily generating cycle in the summer months is
generally higher during the early morning through 8 a.m., and then from roughly 8 p.m.
through midnight. The daily generation cycie tends to be more uniform the rest of the
year. Wind is considered to be an energy resource with limited regulatory capacity
value — currently 8 percent of the namepiate rating is allowed by MISO.

With a levelized cost of energy of 10.81 cents/kWh, wind is competitive with other
thermal resources identified in Chapter 4. However, as described in Chapter 9,
alternative resource_plans are constructed to meet capacity needs throughout the
planning horizon. @%uld be impractical to use wind as a capacity resource since only
8 percent of the nameplate rating would cc;@ For example, to meet a 300 MW
capacity shortfall Ameren Missouri would need 3,750 MW of wind. To incorporate wind
as a major supply-side option for alternative resource plans, Ameren Missouri paired
wind resources with simple cycle combustion turbines. These two resources are
complementary since wind offers energy output while the combustion turbines offer
peaking capacity. The combination of 800 MW of wind and 346 MW of combustion
turbines provides 410 MW of peaking capacity, which is roughly consistent with the size
of other thermal resources being considered. The levelized cost of energy for the

combined resource is 12.44 centsfkwh, which is still competitive with the other
—— T
resources.

The current most prevalent hub height installations in the U.S. are at 80 meters but.
there is growing interest in 100 meter installations.®® Currently there are plans for 100
meter installations in Ohio along with potential for others throughout the U.S. After
- consuiting with the renewable team at Ameren the general consensus is that capacity
factors would increase from 10-20% moving from 80 to 100 meters in hub height. This
increase in hub height is estimated to increase overall installation costs approximately
5%. Given this set of expectations, a 100 meter hub height installation would cause the
LCOE to move from as low as 9.47 to as high as 10.26. Given that our base wind
assumption for LCOE is 10.81, this range of potential costs indicates that any potential
project should incorporate a complete site-specific evaluation of different tower heights
to determine which will provide the greatest value.

There are several complicating factors when moving from 80 meters to 100 meters that
make the decision to move to the higher installations more than just strictly an economic
_ analysis decision. There are potentially greater hurdles to overcome with regards to
permitting the larger towers that include local opposition due to visual appeal, FAA
limitations at the higher hub heights, and even issues regarding potential bird and bat

0 £0-2007-0409 — Stipulation and Agresment #14
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Ameren Missouri 5. Renewable and Storage Resources

migratory path limitations. Additionally, the equipment to install the larger towers is
fimited and can potentially affect the timing andf/or cost of any installation.

Ameren Missouri used 3 TIER's software package cafled FirstLook to evaluate wind
potential in the Ameren service territory. The anticipated capacity factor at the sites was
considerably lower than non-Ameren sites thus eliminating them from further
consideration.

Black & Veatch developed a supply curve for the aggregate mix of renewable energy
projects considered in the Ameren Missouri service territory. Supply curves are used in
economic analyses to determine the quantity of a product that is available for a
particular price (e.g., the amount of renewable energy that can be generated within a
utility system for under $150/MWh).

The supply curve in Figure 5.7 was constructed by plotting the amount of generation
added by each project against its corresponding levelized cost. For this study, the
renewable generation added by each project class is plotted against its levelized cost of
electricity in ascending order. In this case, generation (GWhfyr) is on the x-axis and
levelized cost ($/MWh) is shown on the y-axis. Every “step” on the graph represents an
individual project color-coded by its technology type. The curve compares the quantities
and costs for the renewable resources and shows which products can be brought to
market at the lowest cost (resources toward the left side).

Figure 5.9 indicates that there is approximately 1,100 GWh of renewable energy
potential.  However many of those projects are costly, namely the projects over
$200/MWh. Excluding the higher cost projects would leave approximately 540 GWh of
renewable energy potential. For comparison,@meren Missouri expects to need over
500 GWh of new renewable energy in 2019 and almost 4,500 GWh in 2021 to meet the
renewable energy requirements of the Missouri RES

Page 34 2011 Integrated Resource Plan
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5. Renewable and Storage Resources Ameren Missouri

energy requirements. Therefore, there were 16 unique renewable portfolios developed,
which are combinations of renewables requirements (2, federal or state), DSM portfolios
(4; None, Low Risk, RAP, or MAP), and Noranda's status (2, expires or continues).

Ameren Missouri modeled the requirements of the Missouri RES using the previously
mentioned spreadsheet model. The implementation rules for the Missouri RES were
under development during this analysis, so Ameren Missouri attempted to model a
reasonable representation of the RES based on its assessment of the draft rules. The
Missouri RES includes a 1% rate impact cap. Eligible renewabile resources are defined
by the Missouri Department of Natural Resources and include hydro units less than
TOMW, landfill gas, biomass co-iring, wind, and solar among others. The Missouri RES
also includes a requirement that 2% of the RES requirements are met by solar
resources. -

JEead

Figure 5.11 shows Ameren Missouri’s renewable position compared to the RES
requirements. Although there were 8 different Missouri renewable portfolios, Figure
5.11 represents the Missouri RES compliant portfolio that includes the Low Risk DSM
portfolio and Noranda continuing as a retail customer. 1t is evident that the 1% rate cap &5
significantly limits the amount of new renewables. Figure 5.11 also shows Ameren
Missouri's existing non-solar renewable resources exceed the RES requirements
initially and build a renewable credit-bank that delays the need for additional non-solar
renewable resources. @ the end of the planning horizon Ameren Missouri's non-
renewable energy is about 5% of the retail load compared to the 15% RES requirement.
In all 8 portfolios the 1% rate cap is reached in 2019, which is the first year non-solar
resources are needegl The addition of solar resource before 2019 depletes much of the
1% rate cap funds. Table 5.11 and Table 5.12 show the data in tabuiar format.

_Fig_qre 511 _f\@g;gnMissquri”Renewable Resource Position

FAVWD
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8. Renewable and Storage Resources Ameren Missouri

Although there are 8 unique Missouri RES portfolios, the results for each portfolio are
similar as each is constrained by the rate cap. Figure 5.12 shows the amount of solar
resources that were added while Figure 5.13 shows the amount of wind resources that
were added. More solar resources are added with less energy efficiency since retail
sales are greater. Those additional solar resources cost more and therefore cause
Ameren Missouri to reach the 1% rate cap faster, reducing the amount of wind that can

be added later in the planning horizon.
Figure 5.12 Solar Resources Added Figure 5,13 Wind Resources Added

. forMissouriRES = ... forMissouri RES ==

24 -
S .
8Noranda Contioues ; § =Notangs Condimies
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Figure 5.14 shows the cumulative rate impact throughout the planning horizon. The
‘immediate rate impacts are caused by the solar needs. {The rate cap is not reached
untit 2019 when additional non-solar resources are needed.

. Figure 5.14 Missouri RES Bill Impact
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Ameren Missouri Chapter 5 — Appendix A

Responses by potential vendors to an energy storage survey sent by Ameren for
purposes of getting additional information and determining storage technology
applicability and cost were very sparse — this was perceived as indicative of the
overall state of the energy storage industry.

Additionally, there are a nhumber of reasons in general why Ameren Missouri may not be
able to develop as strong a business case for energy storage as other utilities:

C

Ameren Missouri is not currently operating in a capacity-constrained environment
from either a generation or energy delivery standpointﬁ

Ameren Missouri is not currently operaling in a real estate-constrained
environment. When line or substation capacity additions are necessary, Ameren
Missouri is not typically hampered by physical constraints associated with the
expansion and upgrade of facilities.

Ameren Missouri is not currently subject to the type of power market volatility that
warrants the strategic use of energy storage from an arbitrage standpoint.

Ameren Missouri is not currently hampered by the types of service reliability
problems that would make energy storage a strategic option. In fact, as a direct
a result of a number of reliability-based initiatives undertaken over the past
several years, Ameren Missouri customers are experiencing measurably
improved levels of electric service reliabilityﬁ

Ameren Missouri does not currently have a substantive amount of non-
dispatchable intermittent resources in its generation portfolio to warrant a serious
consideration of widespread energy storage.')

P
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6. Transmission and Distribution Ameren Missouri

regional use of the bulk electric system (BES) and the resulting impacts on the reliability
of the Ameren Missouri transmission system. In the event that these studies forecast
reduced reliability, additional studies evaluating all practical alternatives are performed
to determine what, where and when system upgrades are required. These proposed
solutions include applicable new technologies, e.g. Flexible AC Transmission System
(FACTS) devices, high-temperature operation conductor, etc., as well as more
traditional planning solutions. The total cost for maintaining system reliability is
considered for the expansion options.

Ameren Missouri is an active participant in the Midwest ISO annual MTEP development
process. We work with the Midwest 1SO to coordinate and pursue activities associated
with the pianning, operation, and maintenance of the transmission system. Participation
in the Midwest 1SO MTEP process is the method by which Ameren Missouri's local
transmission plan is “rolled-up” as a portion of the annual MTEP document and projects
included in MTEP Appendix A. The MTEP process provides the opportunity to evaluate
regional solutions that may more cost effectively resolve muitiple local issues. Through
these activities with the Midwest iSO, adjacent Transmission Owners, and stakeholders,
Ameren Missouri works to provide a reliable system throughout the Midwest region and
to ensure that opportunities for system expansion make sense and wouid provide the
required system benefits while seeking a balance between regional and Ameren
Missouri goals.

Ameren Missouri also participates in regional generation interconnection studies for
proposed generation interconnections inside and outside of the Ameren Missouri
footprint.  Ameren Missouri responds to requests for proposals from Midwest 1ISO and
performs studies of proposed generation interconnections to the Ameren Missouri
system or alternatively, Ameren Missouri participates in the ad hoc stakeholder groups
that oversee these studies. Participation in these activities ensures that the studies are
performed on a consistent basis and that the proposed connections are integrated into
the Ameren Missouri system to maintain system reliability. Powerflow, short-circuit, and
stability analyses are performed to evaluate the system impacts of the requested
interconnections. If system deficiencies are identified in the connection and system
impact studies, additional studies are performed to refine the limitations and develop
alternative solutions.

Ameren Missouri has a totat of 13 projects (six new projects in MTEP10 Appendix A)
which have been approved by the Midwest ISO Board of Directors. These 13 projects
have a total estimated cost of $82.6 Million. Nine of these projects are Baseline
Reliability Projects which are required to meet NERC TPL reliability standards and have

a total estimated cost of $58.5 Million. The remaining four projects are needed for a

S ia Pt At il R
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Ameren Missouri 6. Transmission and Distribution

variety of other reasons including generator interconnections, providing supply to new
load connections, stc., and have a total estimated cost of $24.1 Million. Major projects
include a new bulk substation and 161 KV supplies in the Troy area, addition of a
second 345/138 kV transformer at Gray Summit Substation and reconductoring portions
of the Sioux-Huster 138 kV lines. The complete Midwest ISO MTEP10 document and
the list of Appendix A projects that have been approved by the Midwest 1SO Board of
Directors are available on MiSO's website: v MidwestiSO.org. For convenience, the
full MTEP10 report is contained in the electronic workpapers as “MISO MTEP10.pdf”.

transmission projects which provide broad benefits across the Midwest ISO territory.
The projects currently being analyzed are expected to be classified as Multi-Value
Projects (MVPs). In order to be classified as an MVP, a project must meet the following
criteria as defined in the Midwest ISO Tariff, Attachment FF:

A Multi Value Project must meet one of the three criteria outlined below:

a. Criterion 1. A Multi Value Project must be developed through the transmission
expansion planning process for the purpose of enabling the Transmission
System to reliably and economically deliver energy in support of documented
energy policy mandates or laws that have been enacted or adopted through
state or federal legistation or regulatory requirements that directly or indirectly
govern the minimum or maximum amount of energy that can be generated by
specific types of generation. The MVP [rﬁust be shown to enable the
transmission system {o deliver such energy in a manner that is more reliable
andfor more economic than it otherwise would be without the transmission
upgrade.

b. Criterion 2. A Multi Value Project must provide multiple types of economic
vailue across muitiple pricing zones with a Total MVP Benefit-to-Cost ratio of
1.0 or higher where the Total MVP Benefit-to-Cost ratio is described in
Section 11.C.6 of this Attachment FF. The reduction of production costs and
the associated reduction of LMPs resulting from a transmission congestion
relief project are not additive and are considered a single type of economic
value.

c. Criterion 3. A Multi Value Project must address at least one Transmission
Issue associated with a projected violation of a NERC or Regional Entity
standard and at least one economic-based Transmission lssue that provides
economic value across multipie pricing zones. The project must generate total
financially quantifiable benefits, including quantifiable reliability benefits, in
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6. Transmission and Distribution Ameren Missouri

excess of the total project costs based on the definition of financial benefits
and Project Costs provided in Section I1.C.6 of Altachment FF.

To be classified as an MVP a project must meet additional specific criteria that are also
contained in Attachment FF of the Midwest ISO Tariff.

The Midwest ISO and stakeholders are currently analyzing an initial set of transmission
projects that have been identified as the Candidate MVP Portfolio. At this time the
foliowing transmission projects are inciuded in the Candidate MVP Portfolio that would
impact the Ameren Missouri transmission system

« Thomas Hill — West Adair — Otiumwa 345 kV line (105 miles): Expecled to be in-
service by June 1, 2016 with a preliminary cost estimate of $185 MM. The
preliminary cost estimate includes both the Missouri and lowa portions of the line.

o West Adair — Palmyra Tap 345 KV line: Expected to be in service by June 1,
2018 with a preliminary cost estimate of $100 MM.

« Palmyra Tap — Quincy IL 345 KV line: Expected to be in service by June 1, 2018
with a preliminary cost estimate of $27 MM. The preliminary cost estimate
includes both the Missouri and lilinois portions of the line.

These projects will improve the efficiency of the transmission system by reducing
losses, enhancing delivery of existing generation, and reducing congestion both within
Missouri and between Missouri and the rest of the Midwest 1ISO. The analysis of these
projects is expected to be completed during 2011 with the results documented in the
Midwest {SO MTEP11 report.

For modeling purposes, Ameren Missouri assumed the construction of projects
necessary for the continued reliable and efficient operation of the transmission system.
This included the assumption that the Midwest 1SO analysis would determine that the
full set of Candidate MVP Portfolio projects meet the criteria to be classified as MVP
projects and subsequently would be approved by the Midwest |ISO Board of Directors.
The costs of MVPs would be aillocated per the Midwest ISO Tariff and not be assigned
to specific generation projects. Therefore, as the transmission interconnection costs of
new generation faciliies have been estimated, only the direct transmission
interconnection costs have been included by assuming any relevant transmssuon
backbone will be part of the MVPs.

Ameren Missouri assumed there would be a $25 billion MVP build-out over the next 25
years across the entire Midwest ISO territory with the investments hitting customer rates
in $5 billion increments every 5 years. Adjusting for known changes in MISO

3 4 CSR 240-22.040(6); 4 CSR 240-22.040(3); EO-2007-0409 ~ Stipulation and Agreement #14
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7. Demand-Side Resources Ameren Missouri

H:ghhghts
Ameren Missouri has conducted a DSM Market Potential Study with primary data
from its service territory lo assess the potential for energy and demand savings

e A fotal of 425 demand side measures have been evaluated

» Ameren Missouri plans to spend nearly $60 million over 3 years on energy
efficiency programs to obtain_nearly 253 GWh of energy savings and over 54
MW of peak demand sa w'ngs;]

e Business Custom Program incentive levels increased by over 50% from prior
implementation plan levels,

» The budget for the Residential HVAC program has increased more than 25%
from the Cycle 1 budget to position it as one of the premijer program offerings.

s The innovative Multi-family Income Qualified program will continue and may be
expanded depending on how Ameren Missouri and stakeholders determine how
best to serve hard-to-reach customer segments.

Ameren Missouri has undertaken significant steps to improve and expand its
consideration and evaijuation of demand side resources. Chief among these is the
development of a DSM Market Potential Study, which relies on primary market research
within Ameren Missouri's franchise service territory. Using the results of this study,
Ameren Missouri has developed a range of potential DSM portfoltos for eva!uatton in the
integration and risk portions of the IRP analysis.

The implementation plan covers a three year period beginning on January 1, 2012 and
extending through December 31, 2014. The following table summarizes the estimated
energy and demand savings and costs estimated for this period.

Table 7. 1: Estimated Incremental Savings and Costs for the Implementation
Period - LOW RISK Portfalio

T e rtm damseoa

012 T 77 S
“Esfimated energy savings (WWh) 100378 80398 713064
Estimated demand reduction (MW} 1_8 17 3 18
Estimated costs (Program costs in miffons) 5 2050 s 1876 $ 2017
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9. Modeling and Risk Analysis Ameren Missouri
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Economic development was Figure 9.8 Jobs (FTE-Years}
represented by each plan’s full-time- . @& 0 o e
equivalent job impact, and is shown for .
each of the 216 aliernative resource & ~°°
plans in Figure 9.8. When the value of :
the Meramec attribute was “Retire”, the . -
total overall jobs were relatively fow or =~ s
negative since there were in some @ <
cases not enough jobs created by the s
implementation of other resources to . ¢ NomCineivate dlscs  £3 Carclée Plers

offset those lost jobs at Meramec. On T

the high end of this measurse, both the 30% ownership nuclear and the 50% ownership
nuclear supply side types and some of the DSM-only supply side types had relatively
high numbers of jobs compared to other pians.

P
."w

S

The FTE-year estimates for each major resource option are shown in Table 8.3 and are
intended to be comparable and indicative of the different resource types. The estimates
are also limited to the direct economic impact; that is, only those jobs that are directly
connected to delivery of the resource. |The FTE-years estimates for coal, natural gas,
and wind were derived from the
National Renswable Energy
Laboratory's (NREL) Jobs and
Economic  Deveiopment Impacts

Tabte 9.3 FTE-Year Estimates

(JEDI) modeis, which are publicly Coal w/CCS 7182

available. } The Nuclear estimates CC-Greenfield 1512 - 20

were from a 2008 Development CC-heramec 1.950 42

Strategies study assessing the  CC-Verice 937 20
SC-Greenfield 1,156 35

economic impact of a new 1600 MW

unit added at the Callaway site. For F’“TP;?C‘ fég_f_age 2’3;;?(38% “f;q
es Of our analysis and UKE U 3.8 400
E oo y Nuke 50% 23.680 400

screening, the entire total of jobs for
nuclear were used regardless of the
amount assumed to be owned by

Wind/SC 977 £d

Ameren Missauri since the entire plant mg 26}?2
ld have to be built to be a viable Lo 11,960
b Low Risk 3.490

resource. The jobs for pumped

storage were based on Ameren Missouri's recent experience with rebuilding its Taum
Sauk facility. In estimating the economic impacts of the energy efficiency portfalios,
Ameren Missouri assigned each program to an appropriate economic activity group that

2011 Integrated Resource Plan Page 9

Exl. p



: =Isd us:ng IMPLAN multaphers ThlS approach is consastent wnth how such
' :_._ecenomlc 1mp_j cts are typlcally modeled

o _Energy Efﬁc;ency (10% Wetghtmg) ' :
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" The selectlon 1ncludes plans with only -the Proposition C renewable portfolio and
: 'Meramec retlrement in 2022 and exciudes plans with no DSM. This scoring summary
- 'prowdes representatwe relative pen‘ormanoe between .the major resource options
- considered and. prowdes a quantntatwe basis for the conclusions drawn from this phase
-of the analysus
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Ameren Missouri , 9. Modeling and Risk Analysis

Tabte 9.9 includes the uncertain factor for project schedule. It is noteworthy that as the
number of years in a project schedule change, the distribution of the cash flows was
also updated to be consistent with those changes.

Table 9 10 Uncertam Factor Ranges

- RAP O 74%  99%  115%

: ~ LowRisk - i '73%- 100% -~ 112%
Damand Response Load Impact AL R SR S
MAP : 2% 100% . 118%

-RAP - T5%  100% ~ 116%

LowRisk 73% 100%  112%:

MAP : 90% - 100%  110%

_RAP ' 90% 100%  110%

" LowRisk ©90% - 100%  110%

The two candidate independent uncertain factors that had 2 value levels instead of the
typical low/base/high structure were off-system sales and nuclear tax incentives.

As a default, with a 50% probability, off-system sales included no premium to achieve
market sales or purchases. As an alternative, with a 50% probability, off-system sales
were limited to those after a $10 premium was required to achieve market sales or
purchases.

As a default, with a 75% probability, no nuclear tax incentives were included. As an
altemnative, with a 25% probability, a 10% tax credit plus the reduction of tax
depreciation life from 15 to 5 years were included for nuclear plants.

9.2.2 Sensitivity Analysis Resulis

To conduct sensitivity analysis, each of the 16 preliminary candidate resource plans
was analyzed using the varying value levels (low/base/igh or default/aiternative) for
each of the 13 candidate independent uncertain factors, for each of the scenarios in the
probability tree. A scenario-probability-weighted result (PVRR) was obtained for each
plan for each relevant candidate uncertain factor, Finally, the results of using a “non-
base” value were compared to the results of using a base value for each plan for each
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Ameren Missouri 9. Modeling and Risk Analysis

9.3.4 Risk Analysis 2.0 Results

Figures 9.16, 9.17 and 9.18 show the PVRR results of the risk analysis for the 14
candidate resource plans. The comparisons are grouped by resource type to facilitate
the comparisons of different Meramec outcomes. Figure 9.16 shows the results under
the Energy Bill Mandates scenarios while figure 9.17 shows the results under the Cap
and Trade scenarios, and Figure ©.18 shows the results across all of the planning
scenarios. It is evident from these results that continuing to operate Meramec without
significant additional environmental controls will yield the lowest PVRRs. |t is also
evidant that the supply-side resource options are performing very similarly while the
DSM-only plans yield the lowest PVRRs. Other performance measures can be found in
Chapter 9 — Appendix A.®

Figure 9.16 Figure 9.17
' Probability-Wtd PVRR, 4 Mandates Scenarios H Probahility-Wtd PVRR, 4 Cap & Trade Scanarlos l
BRDOG 4 - o e S E0Q0D Y - .
75000 | x : 75000 | '
, REn
70,000 = 76008 4 NEA
& BEEE
55.030 1 So | !gsom | ElEES
50,000 g j 1 50.000
55900 - : el L ss 000 - . : . .
RAR Comwhined Huclear 36%Simple Cycle  Wind RAP.  Combined Huclear30%SimpleCycle  Wind
Cycle wfSimgle Cycte wisiorgle
oot wNGLargarsior SRl M6 MOYEN2 31U Lycle B oartol Wi SRR ¢St 19U e iwweg ps Oytle
Figure 9.18
Probability-Weighted PVRR, 10 Scenarios
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Qo 55,000 , : :
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Cycle 30% Cycle wfSirople
xContra? B NG Comvarsion Retre 2015 Miontnus sy Cvele

% 4 CSR 240-22.060(A); 4 CSR 240-22.060(6)(B); 4 CSR 240-22.060(6)(C)(1 through 10); 4 CSR 240-
22.070(5); 4 CSR 240-22.070(5)(A); 4 CSR 240-22.070(5)(B)
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Ameren Missouri _ 10. Strategy Selection

EAs we have determined based on the results of the IRP analysis, demand-side
resources carry the lowest overall resource cosE] but are constrained by the
misalignment of financial incentives with the goal of helping customer use energy more
efficiently. The analysis discussed in Section 10.1.1 indicates the need for a complete
framework of appropriate program cost recovery, lost revenue recovery, and incentives.
The passage of MEEIA has created a new process that includes Commission approval
of demand-side management programs, but those rules have not been fully
promulgated as of this IRP filing. Ameren Missouri will continue to advocate for befter
afignment of utility financial incentives to ultimately support the state’s goal of achieving
all cost-effective DSM.

Initially, the supply-side screening analysis included three combined cycle options:
greenfield, Venice conversion, and retrofit at Meramec. As our analysis proceeded it
became evident that the three options were nearly indistinguishable from a cost
standpoint and Ameren Missouri continued to analyze the greenfield option to represent
the combined cycle resource option. However, to be prepared for implementation,
particularly if the need is sooner than that shown in the Preferred Resource Plan,
Ameren Missouri will need to perform further analysis to determine which specific option
is best.

To preserve the nuclear resource option, Ameren Missouri will support legisiation that
alfows utilities to recover the costs of successfully obtaining an early site permit.

The analysis presented in Section 10.1.2 indicates the potential for significant financial
stress caused by more stringent environmental regulations. Ameren Missouri will
continue to explore regulatory and legislative opportunities to provide both the Company
and the PSC with options to retain maximum flexibility with respect to resource options
and financing during periods of significant additional investment.

Qs outlined in Chapter 5, Ameren Missouri expects to be in Table 10.7
compliance with the non-solar portion of Missouri's Renewable Solar Energy Needs
Energy Standard (RES) throughout the implementation period Y;;t;,smar i
without the addition of new renewable resources.} However, ' Requirement
action is still needed to comply with the solar requirements. 2011; 15049
Ameren Missouri expects to comply through the acquisition of 20120 15312
Solar Renewable Energy Credits (S-RECs) from three main 2013] 15387

sources: wholesale purchases, installation of solar panels at 2014: 38718
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10. Strategy Selection Ameren Missouri

Ameren's corporate headquarters, and Ameren Missouri’s Standard Offer Contract.
The Standard Offer Contract refers to the S-RECs purchased from customers who
install and own qualifying solar facilities. it is expected a large portion of the S-RECs will
be provided by wholesale purchases. Although final compliance is based on actual
retail sales, Table 10.7 contains the forecasted amount of solar RECs needed.

The ongoing capital costs, exclusive of environmental controls, to keep a plant of
Meramec’s vintage operating safely and reliably will be a key consideration in the
eventual retirement decision. Ameren Missouri will continue to investigate those costs
in detail to adequately suppott the continued analysis of Meramec's pofential retirement.

Ameren Missouri will conduct appropriate engineering studies to refine the cost
estimates of environmenial controls required to meet more stringent environmental
regulations.

Figure 10.6 shows the Preferred Resource Plan along with a complete decision
roadmap with various contingency options. Ameren Missouri will be monitaring the
critical uncertain factors that would help determine whether the Preferred Resource
Plan is still valid and whether contingency options should be pursued. Below is a
description of how Company decision makers will be monitoring the factors most
relevant to future resource decisions.

and evaluate developments on possible carbon legislation and potential carbon policy
outcomes and discuss significant developments and changes. Absent the need for more
frequent discussions, as determined by Ameren Missouri senior management at their
sole discretion, these discussions will accur annually.

The President and CEO of Ameren Missouri is updated at least annually by the
Corporate Planning and Risk Management groups on frends and drivers of natural gas
prices as part of the update on the drivers of forward commodity prices. Ameren
Missouri senior management may, in its sole discretion, request more frequent updates
to discuss significant changes in natural gas prices.

8 £0-2007-0408 ~ Stipulation and Agreement #36; 4 CSR 240-22.070(10)(E)
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1. Executive Summary Ameren Missouri

Ameren Missouri provides this Integrated Resource Plan (*IRP”) Annual Update
pursuant to the Missouri Public Service Commission’s ("PSC” or “Commission”) Electric
Utility Resource Planning rules as a means of keeping the Commission and other
stakeholders informed of changes in the planning environment since the filing of the
Company's 2011 IRP and 2012 IRP Annual Update and the potential implications of
those changes for future resource decisions.

As this is simply an update it cannot take the place of a full IRP analysis and report, as
is required every three years. Rather, it provides transparency into the current and
expected conditions, issues and considerations that are important to prudent resource
planning decisions. In doing so, the analysis and discussion presented here highlight
the fact that significant uncertainty remains with respect to key decision drivers,
including environmental regulations, economic conditions, future fuel and power prices
and other long-term market trends. As a result, maintaining effective resource options
fo meet our customers’ future energy resource needs remains of paramount
importance.

BV et PN T

The specific requirements of federal environmental reguiations continue to evolve as
new ruies continue to be considered, drafted and implemented. While some
requirements have become clearer since the filing of the Company's 2012 IRP Annual
Update Report in April 2012, much uncertainty remains as additional rules are drafted
and court challenges are heard. Ameren Missouri has continued to evaluate its plans
for environmental compliance against its assumptions of known and expected
regulations. This report reflects consideration of those regulations which have been
finalized and certain potential regulations, while acknowledging that changes are still
likely to occur,

in July 2011, the U.S. Environmental Protection Agency (“EPA”") finalized the Cross-
state Air Poliution Rule ("CSAPR?”), to repiace the Clean Air Interstate Rule ("CAIR”) that
was remanded to EPA by the courts in 2008. While CSAPR was stayed by the U.S.
Court of Appeals in December 2011 and vacated in August 2012, our expectation is that
the ultimate regulation will be very similar to that represented by the final CSAPR issued
in July 2011,

}—E)ur plan to address those requirements included entering into a long-term contract for
ultra-low sulfur coal that eliminated and/or deferred the need to make significant
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Exh. B



Ameren Missouri 1. Executive Summary

investments in environmental control equipment by 2017, thus avoiding associated
increases in customer electric rates.

in December 2011, EPA released its final Mercury and Air Toxics Standards ("MATS").
The requirements of the final rule were largely similar to the draft rule released by EPA
in March 2011. Ameren Missouri has put in place plans for compliance with MATS at
each of its existing coal-fired plants, which includes upgrading some of our electrostatic
precipitators ("ESP”) at our coal-fired power plants. As a result of thess environmental
regulations, as well as other potential environmental regulations, @é:continue to
carefully evaluate compliance options at the Meramec plant, our oldest coal-fired
generating plant. At this time, should no additional environmentai regulations be
promulgated that affect Meramec, continued operation of the plant may still be in the
best interest of our customers and the stm‘B However, much uncertainty continues to
axist with respect to future environmental regulations as well as long-term market
conditions, Further monitoring and analysis of this issue will be conducted as part of the
Company’s 2014 IRP development. '

While more is known about the CSAPR and MATS rules than was known when the
Company filed its 2011 IRP, the possibility still exists for further emission reduction
requirements under these and/or other standards in the future. Rules for water use and
coal combustion residuals (coal ash) are also expected to be promulgated in the next
two years. Further, the potential impact of future ruies limiting carbon emissions
remains, especially in light of rules issued by the EPA for new coal-fired power plants
and renewed talk of federal action on climate change through legistation and/or
regulation. These additional emissions reductions and regulations could clearly have a
significant impact on our future resource planning.

SEYUUN S A urier
sead LA, egt

As we discussed in our 2012 IRP Annual Update Report, it is important to evaluate the
potential for emerging technologies that may represent robust options for dealing with
the uncertainties of the market. For its 2011 IRP, Ameren Missouri evaluated a host of
demand side and supply side options. The top options were further analyzed as part of
our 2012 IRP Annual Update. The supply side options included resources powered by
renewable resources such as wind, lower-carbon fossi fueled resources such as simple
cycle or combined cycle gas turbines, and zero-carbon resources such as nuclear
generation.

While the Company's 2011 IRP evaluation of nuclear resources was based on large,
single-unit reactor technology, emerging small modular reactor (“SMR”) technologies
were also assumed to be represented by the analysis because of the expected
similarities in cost and operating performance characteristics. For the 2012 IRP Annual
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1. Executive Summary Ameren Missouri

Update, the Company chose to specifically evaluate SMR technology as a resource
option because of the increased flexibility it can provide in terms of operation,
scalability, construction risk, and financing considerations.

Consistent with our commitment to taking proactive steps today to maintain generation
options to meet our state’s energy needs in the future, Ameren Missouri and
Westinghouse Electric Company announced in April 2012 an alliancs to apply for
Department of Energy (‘DOE") SMR investment funds of up to $452 million. The
investment funding, initially announced by the DOE last March, will support first-of-its-
kind engineering, design certifications and operating licenses for up to two SMR designs
over five years.

The objectives of the DOE program are {o support efforts for the United States to
become the global leader in the design, engineering, manufacture and sale of
American-made SMRs around the world, as well as expand our nation’s options for
nuclear power. This DOE program presents an opportunity for savings associated with
design and operating license development costs. It aiso comes with a fransformational
economic development opportunity for the state of Missouri which includes becoming
the hub for the engineering design, development, manufacturing and construction of
American-made SMR technology in Missouri, in the United States and around the world.
While the initial funding by DOE under this program was awarded to another alliance,
program funding remains. On March 11, 2013, the DOE announced that it wouid accept
applications through July 1, 2013, for up to $226 million in investment funding. The
program, contingent on continued funding by Congress, aims for SMR deployment by
2022 and will cover up to 50% of the chosen projects’ costs. Ameren Mrssoura and
Westinghouse are currently studying this opportunity.

Figure 1.1 shows the
levelized cost of energy

('LCOE") for arange of Levelrzed Cost of Energy
potential supply side | CentsikWh
resources. The costs for

the nuclear resource
represent the SMR

Figure 1.1 Levelized Cost of Energy
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Ameren Missouri ' 1. Executive Summary

which resuits in significant savings in financing during construction. This savings resuits
in a levelized cost of energy which is lower than that for wind or combined cycle gas
turbines. In addition, the potential cost savings from DOE investment funding have not
been factored into our analysis at this time. E’tj}a irhportant to note that levelized cost of
energy figures, while useful for convenient comparisons of resource alternatives, do not
fully capture all of the relative strengths and challenges of each resource type. For
exampie, wind resourcas are intermittent resources and therefore cannot be counted on
for meeting peak demand requirements in the same way a nuclear or gas-fired resource
can. The levelized cost of wind resources presented in Figure 1.1 also does not reflect
the full cost of transmission infrastructure needed to integrate wind and other
intermittent resources into the electric grid. Such costs are allocated to members of the
Midwest Independent System Operator (“MISO”) based on methods approved by the
Federal Energy Reguiatory Commission (“FERC").

The levelized cost of energy for future resource options is an important measure for
assessing these options. However, it is not the only factor that must be considered in
making resource decisions. Facts and conditions surrounding future environmental
reguiations, commaodity market prices, economic conditions, economic development
opportunities, and other factors must be considered as well. A robust range of
uncertainty exists for many of these factors, all of which leads to one overmriding
conclusion — maintaining effective options to pursue alternative resource options in a
timely fashion is a prudent course of action.

Sipesgeerd Fiarey A3l
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Significant changes have occurred in the market for natural gas in recent years and

~ therefore in the long-term outlook for natural gas prices. Because of the developments
in the extraction of domestic shale gas over the past few years, the Company's current
forecasts for natural gas prices reflect a range of $4/MMBtu to $6/MMBtu average real
prices over the planning horizon, as was the case in our 2012 IRP Annual Update.

One thing is clear with respect to natural gas prices — they can be volatile. In light of the
significant changes we have seen in this area, this is an issue that will need to be
closely monitored. While these market changes may result in low long-term prices for
natural gas, future prices are subject to a host of changes in both supply and demand,
including those driven by regulation, and are by no means assured.

Amsren Missouri's 2011 IRP demonstrated that meaningful savings could be realized
by customers through participation in energy efficiency programs. Our analysis also
showed that under the previous regulatory treatment for investments in energy
efficiency, the Company would suffer significant financial losses by implementing such

Page 4 2013 Integrated Resource Plan Update
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Ameren Missouri 1. Executive Summary

Ameren Missouri is now in the process of updating its assassment of DSM potential,
which will be used in analysis as part of the Company’s 2014 IRP and its next MEEIA
filing, which is expected to be made in December 2014. Because our plans for
continued implementation of energy efficiency programs are highly dependent on
appropriate regulatory treatment and other factors, it is important to evaluate our
potential resource needs under a varisty of such circumstances.

P

Another factor that could affect the timing for new resources is load growth in our
service territory. Several factors will impact long-term load growth, including general
economic conditions and energy intensity. (During the development of our 2011 IRP, we
generally expected annual load growth to approximate 1%. Under that scenario, there
could be a need for new resources in the 2026-2030 timeframe. [This assumes that no
additional environmental regulations or other meaningful changes in fuel prices,
economic conditions, customer use or other factors take place. Shouid certain of these
factors drive the closure of our Meramec plant by the 2020 timeframe, our need for new
- resources could be advanced to the 2021-2025 timeframe.

and efficiency have slowed load growth somewhat{ Because of the number of factors
and uncertainties that could influence load growth, it is important to assess this
important factor within a range of possible values. Resource needs are highly
dependent on load growth assumptions, the status of Meramec and the extent to which
DSM programs are continued after our current 3-year DSM program plan. For this and
other reasons, it remains prudent to preserve ali available resource options to meet

~ future customer demand.

Cs-ince the filing of our 2011 IRP, recent data sugﬁsts that current economic conditions

[ E M

As was mentioned at the outset, this document represents only an update on the
conditions that affect resource planning decisions. As such, the discussion and analysis
presented here must be viewed as a work in progress as better information is acquired
with respect to environmental regulations, costs of building and operating various
resource options, customers’ energy usage, the way resources are treated in the
ratemaking process, and economic development opportunities for the state of Missouri.

The Company continues to analyze the most attractive options identified in its 2011 IRP.
With low prices for natural gas, gas-fired combined cycle generation continues to look
attractive, with low capital costs and relatively low operating costs. Nuciear resources
remain attractive as an option, particulary if natural gas prices continue to be volatile in
the long run and in light of the uncertainties associated with existing and potential
environmental regulations limiting carbon emissions. Another key factor to consider is
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2. Technical Qverview Ameren Missouri

that its recently communicated preferred resource plan is still appropriate at this time.
Shouid the Company’s continued planning and consideration of relevant issues lead to
a conclusion that its Preferred Resource Plan is no longer appropriate, the Company
will notify the Commission of its decision in accordance with 4 CSR 240-22.080(12).

On March 28, 2012, the PSC issued its Report and Order on the Company’s 2011 IRP
(Fite EO-2011-0271). That order included the following areas of deficiency in the
Company’s filing:

+ Evaluation of demand side resources compared to existing supply side resources

+ Use of a two-year rate case cycle for analysis compared to the requirement to
use an assumption of annual rate cases for computing Present Value Revenue
Requirements ("PVRR”)

» Analysis of wind resources, including analysis pursuant to a stipulation and
agreement in File EO-2007-0409

Regarding the evaluation of existing supply side resources, the Company is including in
its 2014 IRP work plan economic evaluation of all of its existing coal resources and has
begun to develop long-range cost estimates for each coal-fired plant. More information
regarding the Company’s plans for this analysis will be shared as part of the stakeholder
process for our 2014 IRP.

As was indicated in the Company’s 2012 IRP Annual Update Report, all PVRR resulfs
in the Company’s 2012 IRP Annual Update and its 2011 IRP reflected an assumption of
annual rate cases. Ameren Missouri will continue to use this practice for calculating
PVRR inits future IRP analysis.

The evaluation of the impact of both the existing RES and an alternative RES in the
Company's 2012 IRP Annual Update clearly showed that the inclusion of additional
wind as a stand-alone resource option results-in an increase in costs to customers,
even when the resource build is spread over many years and is not needed to meet
capacity requirements. This is consistent with the resuits of the RES compliance
analysis included in the 2011 IRP and satisfies the first portion of the deficiency related
to wind analysis.

Regarding the stipulation portion of the wind analysis deficiency, Ameren Missouri has
engaged Black and Veatch to perform an analysis of wind resources consistent with the
agreement made with the Missouri Department of Natural Resources (“MDNR") in File
EQO-2007-0409. Specifically, the following scope of work, which was reviewed and
agreed to by MDNR, is being performed:

2013 Integrated Resource Plan Update . Page 9
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Ameren Missouri - 2. Technical Overview

s For each state in the 11-state (North Dakota, South Dakoia, Nebraska, Kansas,
Oklahoma, Minnesota, lowa, Missouri, Wisconsin, lllincis, and Indiana) region
identified in Ameren Missouri's 2011 IRP, identify at least one multi-county area
that represents a highly desirable location for development of wind resources

o The selection of these multi-county areas will be based on an overlay of
GiS wind maps at 80, 100, and 120 meter hub heights with transmission
system maps that represent both the current transmission system and
also reasonably expected transmission system expansions during the
planning horizon based on current regional transmission organization
(“RTO") expansion plans

o For each multi-county area, the relevant RTO will be identified

o Atleast one multi-county area within the MISO system will be identified for
each state identified above in which MISG operates

o At least two multi-county areas will be identified in Missouri

+ Direct transmission interconnection costs (those attributable directly to the project
for connection to the bulk transmission system) will be estimated on a generic
basis (i.e., distance and cost per milg)

« The LCOE will be calculated for each multi-county area at 80, 100 and 120 meter
hub heights, including transmission-related costs attributable to wind projects

« Levelized cost will be calculated both with and without continuation of federal
Investment Tax Credits

* The generic projects and associated costs characterized by the identified mutti-
county areas will be used to develop wind supply curves to be used by Ameren
Missouri to appropriately assess wind resources for Ameren Missouri for at least
the following purposes: '

o Satisfaction of any state or federal RES compliance requirements

o Use as capacily and/or energy resources needed to mest customer load
{i.e., as a supply side resource aiternative)

o Supply curves used for the above purposes may be limited by
geographical or RTO dsliverability constraints as appropriate

Ameren Missouri will review the results of this analysis with stakeholders as part of
discussions for the preparation of its 2014 IRP.

Armeren Missouri filed a notice of change in Preferred Resource Plan with the PSC on
February 8, 2013. In that filing, the Company indicated that its new Preferred Resource
Pian includes implementation of the approved 3-year energy efficiency program plan as
well as continued pursuit of DSM programs through the entire planning horizon at the
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Ameren Missouri 2. Technical Qverview

American-made SMRs around the world, as well as expand our nation's options for
nuclear power. :

This DOE program presents an opportunity for savings associated with operating
ficense development cost. It also comes with a transformational economic development
opportunity which includes becoming the hub for the engineering design, development,
manufacturing and construction of American-made SMR technology in Missouri, in the
United States and around the world. While the initial funding by DOE under this
program was awarded to another alilance, program funding remains. On March 11,
2013, the DOE announced that it would accept applications through July 1, 2013, for up
to $226 million in investment funding. The program, contingent on continued funding by
Congress, aims for SMR deployment by 2022 and will cover up {0 50% of the chosen
projects’ costs. Ameren Missouri and Westinghouse are currently studying this
opportunity.

RSO W S I P S
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Ameren Missouri plans to continue evaluating the financial feasibility of ail resource
options, including those which require significantly large investments of capital, such as
a baseload power plant.

E\’mleren Missouri does not expect to need new resources to meet the non-solar
renawabie energy requirement of the existing Missouri RES through 2013 However,
the Gompany must acquire solar renewable energy credits (‘SRECSs") to tohmply with
the solar requirements, whether Through market purchases or through installation of

. hew company-owned solar generation resourcas. Ameren Missouri will file its next
required annual report and compliance plan with the Commission in April 2013.

Ameren Missouri continues to evaluate the long-run costs of operation of the Meramec
plant in the context of its ongoing environmental compliance analysis. As mentioned in
this report, the Company will be evaluating all of its coal-fired resources as part of its
2014 IRP analysis.

R T T T R BT B R e
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The Company confinues to refine its estimates for environmental controls as part of its
ongoing environmental compliance analysis,
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Name of Respondent ‘(I:lr;is Re grt IS inal 3:1“8 BI R$p)ort Year/Petiod of Report
n Origi o, Da, ¥t € { 2013/Q4
UNION ELECTRIC COMPANY @ BA Resubmission Iy ndo
PURCHASES AND SALES OF ANCILLARY SERVICES

Report the amounts for each fype of ancillary service shown in column {a) for the year as specifiad in Order No. 888 and defined in the
respondents Open Access Transmission Tariff.

In columns for usage, report usage-relaled billing determinant and the unit of measure.
{1) On fine 1 columns b), (¢), {d), (&), {f) and {g) report the amount of ancillary services purchased-and sold during the year.

{2) On line 2 columns {b) (c}, {d), (e}, {f), and {g) report the amount of reactive supply and voltage control services purchased and sofd
during the year,

(3} On line 3 columns {b} {c). {d). (e}, (), and (qg) report the amount of regulation and frequency response services purchased and sold
during the year.

{4) On line 4 columns (b), {c), (d), (e}, {f), and {g) report the amount of energy imbalance services purchased and sold during the year.

{5} On tines 5 and 6, columns (b}, {c), {d}, (e), {f), and (g) report the amount of operating reserve spinning and supplement services
purchased and sold during the period.

(6} On line 7 columns (b}, {c}, (d), (&}, {f, and {g) report the total amount of all other types anclilary services purchased or sold during
the year. Include in a footnote and specify the amount for each type of other ancillary service provided,

Amount Purchased for the Year Amount Sold for the Year
Usage - Relaled Billing Determinant Usage - Related Billing Determinant
Unit of Unit of
Line Type of Ancillary Service Number of Units | Measure Dollars Number of Unlls. { Measure Dolars
NoJ (a) (L) {c} {d) {e} U )]
1¥Scheduting, System Coatrad and Dispaich 424 291 730,667
2{Roactiva Supply and Vollags 1,185,391 9,305,985
JtRequtation and Frequency Responsa 1,483, 3,092,755
4|Energy Imbatance
5{Oparating Reserve - Spinning 2218328 3,544,008
6{Opereting Reserve - Supplament 1,201,918 4,086,416
7|Other 39
8{Total (Lines ¥ thiu 7) 6,513.836 20,747,332
FERC FORM NO. 1 (New 2-04) Page g8
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[Name of Resmﬂded( This Report Is: Date of Report YeariPe'riod of Report
UNION ELECTRIC COMPANY An Original o, 0a, Vi Endof . 201304
A Resubmission N I ——
ELECTRIC ENERGY ACCOUNT

Report below the information caited for concerning the disposition of eleclric energy generated, purchased, exchanged and wheeled during the year.

] L:lr;e item MegaWatt Hours L:;Le ltem MegaWalt Hoursm.
' (@) (b) ] (@) ®)
$1§SOURCES OF ENERGY 21|DISPOSITION OF ENERGY
21Generation (Exeluding Station Use): 22|Sales to Ullimate Consumers {Including 37,030,285
J{Steam , 33,329,?01 Interdepartmental Sales)
4|Nuyclear 8,367,410y 23|Requiremenis S‘ales for Resale (See 28,330
51Hydro-Conventional 1,406,179 instruction 4, page 311.)
8|Hydro-Pumped Storage 260,801 24{Non-Requiremenls Sales for Resale (See 6,009,523
7IGther 212,208 instraction 4, page 311.)
8{Less Energy for Pumping 383,154] 25|Energy Fumished Without Charge
9iNet Generafion {Enter Total of lines 3 43212928 26|Energy Used by the Company (Eleclic ]
through 8) DDept Only, Excluding Station Use)}
10|Purchases 17884700 27|Total Energy Losses 1.843.260
11|Power Exchanges: 28|TOTAL (Enter Tolal of Lines 22 Through 45,001,398
12lReceived 27) {MUST EQUAL LINE 20)
13| Deliverad
14{Nel Exchanges (Line 12 minus line 13)
15{ Transmission For Other (Wheeling) 1
16|Recaived 15,285,035
17{Delivered 15,285,035
18|Nst Transmission for Other (Line 16 minus
line 17}
19 Transmission By Others Losses
20JTOTAL (Enler Total of ines 9, 10, 14,18 45,001,398
and 18)
FERG FORM NO. 1 (ED. 12-90) Page 401a E % L . C
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Name of Respondent This R’ﬁoﬂ Is: Date of Report Year/Period of Report
{1} An Original (Mo, Da, Y1)
UNION ELECTRIC COMPANY @ 0 A Resubmission Y, End of 2013/Q4
STEAM-ELECTRIC GENERATING PLANT STATISTICS (Large Plants) {Continued)
1. Report data for plantin Service only. 2. Large planls are steam plants with installed capacily (name plate rating} of 25,000 Kw or move. Reportin
this page gas-turbine and inlernal combustion plants of 10,000 Kw or more, and nuclear plants. 3. indicate by a footnate any plant leased or operated
as ajoint facitity. 4. If net peak demand for 60 minutes is not available, give data which is available, specifying period. 5. If any employess attend
mora than one planl, report on line 11 the approximate average number of employees assignable to each plant. 8, ¥ gasis used and purchased on a
{herm basls report the Btu content or the gas and the quantity of fuel burned converted to Met. 7. Quanlities of fuei burned (Line 38) and average cost
per unit of fust bumed (Line 41) must be consistent with charges lo expense accounls 501 and 547 (Line 42) as shov/on Line 20. 8. If more than one
fuel is burned in @ plant fumish only the composite heat rate for all fuels burned.
Line Iltem Plant Plant
No. Name: Venice Name: Maryland Heighls LF
(a) o) (c)
1 |Kind of Piant (Internat Comb, Gas Turb, Nuclear Steam Gas Turbine
2 | Type of Conslr {Conventional, Outdoor, Boiler, ete) Convenlional Quldoor Const,
3 [Year Originally Conslructed 1042 2012
4 |Year Last Unit was Installed 1950 2012
5 |Total Instalied Cap {Max Gen Name Plate Ralings-MwW) 0.00 15.00
6 |Nel Peak Demand on Plant - MW {60 minutes) 0 11
7 [Plant Hours Connected to Load 0 6324
8 [Net Continuous Plant Capability {(Megawatts) 0 10
9| When Not Limited by Condanser Water 0 14
10| When Limited by Condenser Waler 0 8
11 |Average Number of Employees 0 0
12 iNet Generation, Exclusive of Plant Use - KWh 0 62678202
13 |Cosl of Plant: Land and Land Rights 0 28856
14 { Structures and Improvemsants 0 8003212
15 | Equipment Cosls 0 36814783
16| Assel Relirement Cosls 155546 0
17| Total Cost 155546 42846651
18 [Cost per KW of Inslailed Capacdity {fine 17/5) Including 0 2856.4567
19 |Production Expenses: Gper, Supv, & Engr 0 0
201 Fuel 0 2398108
21 Coolanls and Water {Nuclear Piants Only) 0 ]
221 Steam Expenses 1t 0
23| Steam From Other Sowces 0 0
24 | Steam Transferred {Cr) 0 0
25 | Eteclric Expenses 0 151915
26 | Misc Steam (or Nuclear} Power Expenses 0 5502
27 | Rents 0 0
28 | Allowancas 0 ¢
28| Maintenance Supervision and Englineering 0 79215
30 | Maintenance of Stuctures 0 414387
31 | Maintenance of Boiler {or reactor) Plant 0 0
32 | Maintenance of Electric Plant 0 645382
33 | Maintenance of Misc Steam {or Nuclear) Plant 1] 43612
34| Total Production Expsnses 0 3708121
35} Expenses per Nel KWh 0.0000 0.0592
36 |Fuel: Kind (Coal, Gas, O, or Nuglear) Gas Qil Gas
37| Unit {Coal-tons/Oil-barrel/Gas-mcfiNuclear-indicate) Mct Bo! Mcf
38 | Quanlity (Unils) of Fuel Bumed 0 0 [ 820319 0 0
39} Avg Heat Cont - Fuel Burned (blwindicale if nuclear) 0 0 ] 1000 o 1]
40| Avg Cost of Fusl/unit, as Delvd f.o.b. during year 0.000 0.000 0.000 2.946 0.000 0.000
41 | Average Cost of Fue| per Unit Bumed 0.000 0.000 0.000 2946 0.000 0.000
42 | Average Cost of Fuel Bumed per Million BTU 0,600 0.000 0.000 2.946 0.000 0.000
43 | Average Cost of Fuel Burned per KWh Net Gen 0.000 0.000 0.000 0.038 0.000 0.000
44 | Average BTU per KWh Net Generation 0.000 0.000 0.000 13088.000 |0.000 0.000
FFRC FORM NO. 1 (RFV 12070 Pana 40T 4
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Name of Respondent This Report Is: Dale of Report Year/Period of Repart
{1) An Origlnal {Mo, Da, ¥}
UNION ELECTRIC COMPANY 2) ] A Resubmisslon i End of 2013/Q4
STEAM-ELECTRIC GENERATING PLANT STATISTICS {Large Plants) (Conlinved)
1. Report data for plant in Service only. 2. Large plants are sleam plants wilh installed capacity {nams plate rating) of 25,000 Kw or more. Reportin
this page gas-lurbine and internat combustion ptants of 10,000 Kw or more, and nuclear plants. 3. Indicate by a foolnote any plantleased or operaled
as a joint faciiity. 4. If nel peak demand for 80 minules is not avaitable, give dala which is avallable, spedfying perdod. 5. If any employees attend
more than cne piany, report on fine 11 the approximale average number of employees assignable o each plant. 8. if gas is used and purchased on a
therm basis report the Blu content or the gas and the quaniily of fuel bumed converied to Met. 7. Quantities of fuel burnad (Line 38) and average cost
per unit of fual burned (Lina 41) must be consistent with charges o expense accounts 501 and 547 (Line 42) as show on Line 20. 8. {f move than one
fuel is burned in a plant fumish only the composite heat rate for all fuels burned.
Line ftem Plant Plant
No. Name: Callaway Name; Venige C.T.
(a} D) (<)
1 IKind of Plant {internal Comb, Gas Turb, Nuclear Nuclear Gas Turbine
2 Type of Consir {Conventional, Qutdoor, Bailer, elc) Conventional Quidoor Const.
31Year QOriginally Constructed 1984 1967
4 {Year Last Unit was Insialled 1984 2005
5| Tolal Instatled Cap {Max Gen Name Plale Ratings-MW) 1235.80 576.20
6 [Nat Peak Demand on Plant - MW (60 minutes) 1251 485
7 {Plant Hours Connected to Load 7008 218
8 INet Continuous Plant Capability (Megawatts) 1220 521
81 When Not Limited by Condenser Water 1239 564
10! When Limiled by Condenser Waler 1190 487
14 |Average Number of Employees B68 6
12 {Net Generation, Exciusive of Plant Use - KWh 8367103000 40546000
13 [Cosl of Plant; Land and Land Rights 9793885 358276
14 | Struclures and improvemenls 917353077 13863208
15! Equipment Cosis 1940738371 192120190
16| Assel Refirement Costs -32639472 0
17| Tolal Cost 2835245881 206350764
18 |Cost per KW of Instalied Capacily {iine 17/5) including 2284 2595 358.1235
19 {Production Expenses: Oper, Supv, & Engr 32256441 385741
20| Fuel T8768508 2897421
21| Coolants and Waler {Nuclear Planls Only) 0 0
22| Sleam Expenses 0 Y
23t Steam From Other Sources 0 0
24 { Steam Transferred {Cr) 0 0
25 | Electric Expenses 16043 257143
26| Misc Steam {or Nuclear) Power Expenses 48358652 420893
27 | Rents 400 0
28/ Allowancas 0 0
291 Maintenance Supervision and Engineering 17459750 124186
3| Malntenance of Structures 8478164 54950
31§ Maintenance of Boller {or reactor) Plant 23017800 0
32 [ Maintenance of Electric Plant 14743979 13543958
33 | Maintenance of Misc Steam {or Nuclear) Ptant 11041342 86175
341 Total Production Expenses 234141079 5589137
35] Expenses per Net KWh 0.0280 0.1378
36 |Fuel: Kind {Coal, Gas, 0, or Nuclear) Nutlear Gas Gil
a7 1 Unit (Coal-lons/Qil-barrel/Gas-mcffNuclear-indicate) Mmbtu Mcf Bbt
38 | Quantity {Units) of Fuel Burned 83609804 {0 0 455352 0 )
39| Avg Heal Cont - Fue! Burned {blujindicate if nuclear) 0 0 0 1018 0 0
401 Avg Cost of Fuelfunll, as Dealvd f.0.b, during year 0.600 0.000 0.000 6.633 0.000 0.000
411 Average Cost of Fuel per Unit Bumed 0.842 0.000 0.000 6.633 0.000 0.080
421 Avegrage Cost of Fuel Burned per Million BTU 0.942 0.000 0.000 6.515 0.000 0.000
43 | Average Cosl of Fuel Bumed per KWh Net Gen 0.009 0.0600 0.000 0.074 0.000 0.000
44 | Average BTU per KWh Net Generation 9993.000 ]0.000 0.000 11435.000 }0,000 0.000
FERC FORM NO. 1 [REV. 12.63) Pana 402 1 E y L .




Name of Respondent This Rﬁoﬂ Is: Date of Report Year/Periad of Report
{1} An Original {Mo, Da, ¥r}
UNION ELECTRIC COMPANY (3 [JjAResubmission Iy . Endof  2013/Q4
STEAM-ELECTRIC GENERATING PLANT STATISTICS (Large Plants)
1. Report data for plant in Service only. 2. Large plants are steam planis with instaltad capacity {name plate rating) of 25,000 Kw or more. Reporl n
this page gas-turbine and internal combustion ptants of 10,000 Kw or more, and nuciear plants. 3. Indicale by a foolnote any plant leased or operaled
as ajoint faclilty, 4. If nel peak demand for 80 minutes is not avafiable, give data which Is avallable, specifying period. 5. If any employees atlend
more than one plant, report on Jine 11 the approximate average number of employees assignable to each plant. 6. If gas is used and purchased on a
therm basls report the Btu content or the gas and the quantity of fuel burned converted to Mct. 7. Quantities of fuel burned (Line 38) and average cost
per unit of fuel burned (Line 41} mus! be consistent with charges to expense accounts 501 and 547 {Line 42} as show on Line 20. 8. [Fmore than one
fuel is bumed In a plant furnish only the composite heat rate for all fuels burned.
Ling Hem Plant Piant
No. Name: Labadie Name: Sioux
{a) {b) {c}
1|Kind of Plant {Internal Comb, Gas Turb, Nuclear Steam Steam
2 | Type of Consir {Convenlional, Quidoor, Boiler, etc) Conventional Indoor Boiler
3 |Year Originally Construcied 1970 1967
4 |Year Last Unit was installed 1973 1968
5 [Total Instatled Cap (Max Gen Name Plale Ratings-MW) 2406.50 1099.60
6 |[Nal Peak Demand on Plant - MW (60 minutes) 2448 a02
7 |Plant Hours Connecled o Load B760 8638
8 |Net Conlinuous Plant Capability {Megawalis) 2428 987
9! When Nat Limited by Condenser Water 2461 a94
10| When Limiled by Condenser Water 2374 972
11 (Average Number of Employees 281% 178
12 [Net Generation, Exclusive of Plant Use - KWh 17294743000 5080395000
13 jCost of Plant: Land and Land Righls 1253099 1682534
14 | Siructures and Improvements 85770202 52208859
15| Equipment Costs 1083510908 1157941741
161 Asset Refirement Costs 6004333 7740618
17 Total Cost 1156538542 1219663752
18 [Cos! per KW of Instatied Capacity {iine 17/5) Including 480.5895 1109.1886
19 |Production Expenses: Oper, Supv, & Engr 1293577 2083952
201 Fuel 353171593 115460904
211 Coolants and Water (Nuciear Planis Qnly) Dy 4]
22| Steam Expenses 1336005 5123643
231 Steam From Other Sources 0 0
24 | Steam Transferred (Cr) 0 0
25| Electric Expenses 5952000 27737112
26| Misc Steam (or Nuclear} Power Expenses 5415700 3579474
27} Rents 0 18017
28} Allowances 0 1]
29} Maintenance Supervision and Engineering 3851941 2295527
30} Maintenance of Struciures 1739169 1859568
31} Mainienance of Boiler {or reactor) Plant 12701163 12859224
321 Maintenance of Electric Plant 1937305 928099
33} Mainlenance of Misc Steam {or Nuclear) Plant 4690739 1649323
34| Total Production Expenses 392089192 148671435
35| Expenses per Net KWh 0.0227 0.0293
36 [Fuel: Kind (Coal, Gas, Qif, or Nuclear) Coal Qil Coal Qif Refuse
37 | Unit (Coal-tons/Oil-barret’Gas-meffNuclear-indicate) Tons 8h} Tons Bbf Tons
38| Quantity (Units) of Fuel Burned 9963362 (22424 0 2943843 13935 0
39 | Avg Heat Cont - Fue! Burned {blwindicate if nuclear) B814 135976 0 8059 137000 0
40| Avg Cost of Fuelfunil, as Delvd f.0.b. during year 36.659 113.496 0.000 Ja.245 128.658 0.000
41 Average Cost of Fuel per Unit Bumed 35.195 100.017 0.000 9.7 130.259 0.000
42 | Average Cost of Fuel Bumed per Million BTU 1.997 17.513 0.000 2.153 22638 0.000
43 | Avarage Cost of Fuel Burned per KWh Net Gen 0.020 0.000 0.000 0.023 0.600 0.000
44 | Average BTU per KWh Ne! Generation 10162.000 10.000 0.000 10503.000 §0.000 0.000
FERC FORM NO. 1 {REV. 12.031 . Pann 402
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Name of Respondent This Report Is: Dale of Report Year/Period of Report
1) An Originat {Mo, Da, Y1)
UNION ELECTRIC COMPANY @ Cl A Resubmission 't £nd of 2013/Q4
STEAM-ELECTRIC GENERATING PLANT STATISTICS (Large Plants){Continued)
9. llems under Cost of Plant are based on U. 5. of A, Accounts. Preduction expanses do nat include Purchased Power, System Control and Load
Dispalching, and Other Expenses Classiffed as Other Power Supply Expenges. 10, For IC and GT planls, report Operaling Expenses, Account Nos.
547 and 549 on Line 25 "Electric Expenses,” and Maintanance Account Nos. 553 and 534 on Line 32, "Malnienance of Electric Plant." Indicale plants
designed for peak Joad service, Designate aulornaticatly operaled plants. 1. For a plan! equipped with combinations of fossil fuel stearn, nuclear
staam, hydro, internal combustion or gas-turbine equipment, report each as a separale plant. However, if 2 gas-lurbine unit funclions in a combined
cycle operation with a conventional steam unlt, include the gas-turbine with the sleam plant. 12, if a nuclear power generating plant, briefly explaln by
footnale (a) accounting mathod for cost of power generated including any excess costs attributed to research and davelopment; (b} types of cost units
used for the various components of fuel cost; and {c) any other informative dala concerning plant type fuel used, fuel enrichment type and quantity for the
report period and other physical and oparating characlerislics of plant.
Plant Plant Plant Line
Name: Rush Island Name: Merameec Name:; Peno Creek C.T. No.
(d} {e) [{}]
Sleam Sleam Cornbuslion Turbing 1
Conventionai Semi-Qutdoor Boiler Outdoor 2
1976 1953 2002 3
1977 1961 2002 4
1242.00 923.00 242.00 5
1235 853 241 4]
8760 6679 400 7
1209 859 208 8
1224 873 232 9
1182 833 188 10
170 191 4] 11
8475304000 2479289000 38033000 12
851577 2723981 1660578 13
67733298 50182874 2065062 14
620351444 671746481 104928726 15
5940606 9316885 o] 186
702076925 731518631 108534366 17
566.0040 792.5946 4487370 18
1653650 1559889 158420 | 19
175875319 54344822 3878790 20
0 0 4] 2
3848800 7140585 0] 22
0 0 0 23
i 0 0 24
1806715 0 3134481 25
2509014 3116146 253104 26
0 0 0 27
1] 0 0} 28
2503TN 3332730 13649 29
1529041 1159732 T1400 | 30
8011161 8874450 ol 3
1083308 2428122 1508698 | 32
2893890 2606793 23134 33
201724679 94503369 6220643 | 34
0.0238 0.0382 0.15%4| 35
Coal Cit Coal Gas Gas Qil 36
Tons Bbl' Tons Mef Mok Bbl 37
4906573 11643 (] 1526491 196065 Q 448549 0 0 as
8604 136007 o 8785 1025 0 1028 0 0 38
36.647 107.591 0.000 38720 4.098 0.000 8.708 0.000 0.000 40
35.586 97.513 0.000 39.036 4,098 0.000 8.708 0.000 0.000 41
2.054 17.071 0.000 2222 3.997 0.000 8475 0.000 0.000 42
0.021 0.000 0.000 0.026 0.000 0.000 0.699 0,000 0.000 43
10040.000 0.000 0.000 11608.000 0.000 0.000 11816.000 0.000 0.000 44
EERS TADM NN 4 IDEV 1001 Dann AN
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STATE OF MISSOURI
PUBLIC SERVICE COMMISSION

At a session of the Public Service
Commission held at its office in
Jefferson City on the 13" day of
November, 2013.

In the Matter of Ameren Missouri’s )
Application for Authorization to )  Eile No. ET-2014-0085
Suspend Payment of Solar Rebates ) Tariff No. YE-2014-0173

ORDER APPROVING STIPULATION AND AGREEMENT
Issue Date: November 13, 2013 Effective Date: November 23, 2013

On November 8, 2013, Union Electric Company d/b/a Ameren Missouri, the Staff of the
Commission, the Office of the Public Counsel, Missouri Division of Energy, Missouri Solar
Energy Industries Association (MOSEIA), Brightergy, LLC, Earth Island Institute d/b/a Renew
Missouri, and the Missouri Industrial Energy Consumers (MIEC) filed a stipulation and
agreement to resolve all issues connected with Ameren Missouri’s application for authority to
suspend payment of solar rebates. One party - Kansas City Power & Light_ Company and
~ KCP&L Greater Missouri Operations Company - did not join in the stipulation and agreement,
but has indicated it will not oppose the stipulation and agreement. Pursuant to Commission
Rule 4 CSR 240.2.115(2), the Commission will treat the stipulation and agreement as
unanimous,

The Commission conducted an on-the-record proceeding regarding the stipulation and
agreement on November 12, 2013. At that proceeding, the Commission questioned the
parties about the terms of the stipulation and agreement.

The signatories agree on a specified aggregate level of solar rebate payments that

Ameren Missouri must reach before it is allowed to suspend such payments. Upon



BEFORE THE PUBLIC SERVICE COMMISSION

OF THE STATE OF MISSOURI
In the Matter of Ameren Missouri's Yy
Application for Authorization to Suspend ) File No. ET-2014-0085

Payment of Certain Solar Rebates. ) Tariff No. YE-2014-0173
NON-UNANIMOUS STIPULATION AND AGREEMENT
COME NOW Union Electric Company d/b/a Ameren Missouri ("Ameren
Missouri"), the Staff of the Missouri Public Service Commission (“Staff’), Office of the
Public Counsel, Missouri Division of Enefgy (“MDOE"), Missouri Solar Energy
tndustries Association (‘MOSEIA"Y, Brightergy, LLC (‘Brightergy”), Earth island
Institute d/bla Renew Missouri (“Renew Missouri")? and the Missourf Industrial
Energy Consumers (“MIEC")® (collectively the “Signatories”)* and for their Non-
Unanimous Stipulation and Agreement ("Agreement”}, respectfully state as follows:
l. BACKGROUND OF PROCEEDING
1. On November 4, 2008, Proposition C was adopted by the voters of
Missouri and later codified as Section 393.1030 RSMo. (Cum. Supp. 2011} which
mandated, inter alia, that the “commission shall, in consuitation with the department,
prescribe by rule a portfolio requirement for all electric utilities to generate or

purchase electricity generated from renewable energy resources. . ..~

! MOSEIA is executing this agreement on behalf of itself and in a representative capacity on behalf of
its members.

? Renew Missouti is executing this agreement on behalf of itself and in a representative capacity on
behalf of its members.

3 MIEC is executing this agreement on behalf of itself and in a representative capacity on behalf of its
members.

* Kansas City Power & Light Company and KCP&L Greater Missouri Operations Company
{collectively "KCP&L"), who are parties to this case, are not Signatories to this Agreement but have
indicated that they do not object to it.
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differences to be used as an adjustment to the RES compliance
budget for subsequent RRI calculations. This provision will remain in
effect until the recovery of rebate cosis is complete or until the RES
rules are revised to include a carryover provision. An illustration of the
operation of this carryover provision is attached hereto as Exhibit A. If
the cumulative differences from all prior years are negative (i.e., reflect
a cumulative "underspend"), and if Ameren Missouri can meet the RES
portiolio requirements without exceeding the 1% retéil rate impact
limitation, then Ameren Missouri will not incur excess RES cqmpliance
costs in order to offset the prior underspend. To the exient the
foregoing provision requires a waiver from existing Rule 4 CSR 240-
20.100(5)(B) or (5}(D), the Signatories agree that good cause exists to
grant Ameren Missouri such a waiver.

. When adjusting downward the proportion of renewable energy
resources pursuant to rule 4 CSR 240-20,100(5)(D), Ameq_ren Missouri
agrees to give first priority to reducing or eliminating the amount of
renewable energy credits ("RECs™)® unassociated with electricity
delivered to Missouri customers, Furthermore, in support of the
immediately preceding sentence,@eren Missouri agrees to
cooperate in implementing a rule establishing priority for reduction or

elimination of RECs dnd SRECs upassociated with eleciricity delivered

to Missouri customers when a utility has reached the 1% retail rate limit

® RECs associated with solar energy are referred t6 as "SRECs"™.
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and must adjust downward their renewable energy resources pursuant

fo 4 CSR 240-20.100(8)(D), and in place of such RECs or SRECs

establishes a preference for utility-owned renewable energy resources,

—

followed by RECs or SRECs associated with electricity delivered to

Missouri customers, followed by RECS or SRECs not associated with

electricity delivered to Missouri customers. Also in support of the first

sentence of this subparagraph h, Ameren Missouri agrees, where it is

—

prudent to do so, to make a good-faith effort to utilize only RECs or

-

SRECs associated with electricity delivered to Missouri customers

W. Renew Missouri agrees to dismiss

with prejudice Counts { and ! of Renew Missouri's Complaints in Case

Nos. EC-2013-0377 and EC-2013-0378 and, with respect to Count Ii!

of the Complaint in Case No. EC-2013-0377, Renew Missouri agrees

that it will not appeal any Commission order adverse to Renew

Missouri on Count [l in Case No. EC-2013-0377.

. GENERAL PROVISIONS OF AGREEMENT
8. This Agreement is being entered into solely for the purpose of settling

the issues in this case explicitly set forth above. Unless otherwise explicitly provided
herein, none of the Signatories to this Agreement shall be deemed to have approved
or acquiesced in any ratemaking or procedural principle, inciuding, without fimitation,
any cost of service methodology or determination, depreciation principle or method,

method of cost determination or cost allocation or revenue-retated methodology.

Except as explicitly provided herein, none of the Signatories shall be prejudiced or

10
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The following table details the renewables percentage requirements of the retail electric
sales for the non-solar and solar RES:

Time Period Non-Solar  Solar*
2011-2013 2% 2%
2014-2017 5% 2%
2018-2020 10% 2%
2021-forward 15% 2%

*(Solar percentages are applied to the non-solar RES amounts)

As referenced above, the DNR is responsible for determining all eligible renewable
resources that can be utilized by the IOUs in meeting the requirements of the RES. DNR
rule 10 CSR 140-8.010 (2), contains the list of all eligible renewable resources which
qualify to meet the compliance with the RES.

Ameren Missouri’s compliance with the RES, as demonstrated in this report, includes
only those renewable resources as currently defined by the above referenced rule.

In addition, the RES rules allow for the banking of RECs for up to a three year time
period, This will allow for the use of eligible RECs generated from January 1, 2010 to
the current time period in meeting the RES requirements for calendar year 2013.

Any generation and/or RECs from a Missouri renewable resource are entitled to a factor
of 1.25 applied to each MWh.

The following information in this report will demonstrate the specific means through
which Ameren Missouri intends to meet its obligations under both the non-solar and solar
RES for the calendar years 2014-2016. A part of each section will address the necessary
information required for each individual year.
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2014

2015
2016

Customer
Forecast
{MWH)

Total Load

36,852,292

36,820,018

36,500,994

Forecasted Retail Electric Sales
And RES Reguirements

Ameren Missouri
Projected Retail Electric Sales

Missouri Renewable Energy Standard

Renewable Renewable Solar
Requirement  Requirement  Requirement
% {MWH} (%)

5 1,842,615 36,852
5 1,841,451 36,829
5 1,845,050 36,501

Table 2

Non-Solar
Renewables

Requirement

1,805,762

1,804,622

1,808,149

20

Cxh E





