201 Third Street

P.O. Box 24
B Rl‘"\felﬂs Henderson, KY 42419-0024
l 270-827-2561
TRIC CORPORATION www.bigrivers.com
May 11, 2018
VI4 OVERNIGHT DELIVERY RECEIVED
MAY 1 4 2018
Ms. Gvyen R. Pinson PUBLIC SERVICE
Executive Director 7 COMMISSION

Public Service Commission
211 Sower Boulevard, P.O. Box 615
Frankfort, Kentucky 40602-0615

Re:  Inthe Matter of: Application of Big Rivers Electric Corporation for a Certificate
of Public Convenience and Necessity to Construct and Acquire a 345 kV
Transmission Line in Hancock County, Kentucky—Case No. 2018-00004

Dear Ms. Pinson:
Enclosed for filing on behalf of Big Rivers Electric Corporation are an original and ten copies of
the following: (i) Big Rivers’ responses to the Public Service Commission Staff’s First Request

for Information; (ii) Big Rivers’ responses to the Attorney General’s First Request for
Information; and (iii) a petition for confidential treatment.

Please confirm the Commission’s receipt of this information by placing the Commission’s date
stamp on the enclosed additional copy of this letter and returning it to Big Rivers in the self-
addressed, postage paid envelope provided.

I certify that on this date, a copy of this letter, a copy of the responses, and a copy of the petition
were served on each of the persons listed on the enclosed service list by overnight courier.

Please feel free to contact me if you have any questions.
Sincerely,

R

Tyson Kamuf

Corporate Attorney,

Big Rivers Electric Corporation
Enclosures

cc: Service List
Hon. James M. Miller

i Sese = . Your Touchstone Energy® Cooperative m
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
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TRANSMISSION LINE IN HANCOCK COUNTY, KENTUCKY
CASE NO. 2018-00004

Service List

Hon. Kent A. Chandler Hon. James W Gardner

Hon. Justin M. McNeil Hon. M. Todd L. Osterloh

Hon. Lawrence W. Cook Sturgill, Turner, Barker & Moloney, PLLC
Hon. Rebecca Goodman 333 West Vine Street, Suite 1400

Assistant Attorneys General Lexington, KY 40507

700 Capital Avenue jgardner@sturgillturner.com
Capital Building, Suite 20 tosterloh@sturgilltumer.com

Frankfort, KY 40601

Kent.Chandler@ky.gov
Justin.McNeil@ky.gov
Larry.Cook@ky.gov
Rebecca.Goodman@ky.gov
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APPLICATION OF BIG RIVERS ELECTRIC )
CORPORATION FOR A CERTIFICATE OF )
PUBLIC CONVENIENCE AND NECESSITY TO ) Case No.
CONSTRUCT AND ACQUIRE A 345 KW ) 2018-00004
TRANSMISSION LINE IN HANCOCK COUNTY, )
KENTUCKY )

PETITION FOR CONFIDENTIAL TREATMENT

1. Big Rivers Electric Corporation (“Big Rivers”) hereby petitions the Kentucky
Public Service Commission (“Commission”), pursuant to 807 KAR 5:001 Section 13 and KRS
61.878, to grant confidential protection to certain information in Big Rivers’ responses to Item 1
of the Commission Staff’s First Request for Information (“PSC 1-1”) and Item 1 of the Attorney
General’s First Request for Information (“AG 1-1”). The information for which Big Rivers
seeks confidential treatment is hereinafter referred to as the “Confidential Information.”

2. The Confidential Information consists of confidential and sensitive cost
information for costs that Republic Transmission has incurred or estimates it will incur for the
transmission line project that is the subject of this proceeding.

3. One (1) copy of the pages containing Confidential Information, with the
Confidential Information highlighted with transparent ink, printed on yellow paper, or otherwise
marked “CONFIDENTIAL,” is being filed with this petition. A copy of those pages, with the
Confidential Information redacted, or a sheet noting that the entirety of the pages have been
redacted, is being filed with the original and each of the ten (10) copies of Big Rivers’ responses

to the information requests filed with this petition. 807 KAR 5:001 Section 13(2)(a)(3).



10

11

12

13

14

15

16

17

18

19

20

21

22

4, This petition and one (1) copy of Big Rivers’ responses with the Confidential
Information redacted have been served on all parties to this proceeding. 807 KAR 5:001 Section
13(2)(b).

5. If and to the extent the Confidential Information becomes generally available to
the public, whether through filings required by other agencies or otherwise, Big Rivers will
notify the Commission and have its confidential status removed. 807 KAR 5:001 Section
13(10)(b).

6. As discussed below, the Confidential Information is entitled to confidential
protection based upon KRS 61.878(1)(c)(1), which protects “records confidentially disclosed to
an agency or required by an agency to be disclosed to it, generally recognized as confidential or
proprietary, which if openly disclosed would permit an unfair commercial advantage to
competitors of the entity that disclosed the records.” KRS 61.878(1)(c)(1); 807 KAR 5:001
Section 13(2)(a)(1).

L. Big Rivers Faces Actual Competition.

7. Big Rivers, as a participant in the credit markets and the wholesale power
markets, faces economic competition from other entities.

8. Big Rivers competes in the wholesale power market to sell energy it produces in
excess of its members’ needs. Big Rivers’ ability to successfully compete in the wholesale
power market is dependent upon a combination of its ability to negotiate the maximum price for
the power sold and its ability to keep its cost of production as low as possible. If Big Rivers’
cost of producing a kilowatt-hour of energy increases, its ability to sell that kilowatt-hour in

competition with other utilities is adversely affected.
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9. Big Rivers also competes for reasonably priced credit in the credit markets, and
its ability to compete is directly impacted by its financial results. Any event that adversely
affects Big Rivers’ margins will adversely affect its financial results and potentially impact the
price it pays for credit. As was described in the proceeding before this Commission in the Big
Rivers Unwind Transaction, Big Rivers expects to be in the credit markets on a regular basis in
the future.!

10.  Asis evidenced by these economic pressures, Big Rivers faces actual competition
from other market participants in the wholesale power and credit markets.

II. The Confidential Information is Generally Recognized as Confidential or
Proprietary.

11.  The Confidential Information for which Big Rivers seeks confidential treatment
under KRS 61.878(1)(c)(1) is generally recognized as confidential or proprietary under Kentucky
law.

12.  BigRivers and Republic Transmission have entered into a non-disclosure
agreement (“NDA”) to protect Republic Transmission’s confidential, sensitive, and proprietary
cost information such as the Confidential Information. Republic Transmission shared this
information with Big Rivers as part of the project subject to the terms of the NDA, but has not
authorized Big Rivers to disclose it publicly. Information such as this which bears upon a
company’s detailed inner workings is generally recognized as confidential or proprietary. See,
e.g., Hoy v. Kentucky Indus. Revitalization Authority, 907 S.W.2d 766, 768 (Ky. 1995) (“It does
not take a degree in finance to recognize that such information concerning the inner workings of

999

a corporation is ‘generally recognized as confidential or proprietary’”); Marina Management

! See In the Matter of* Joint Application of Big Rivers, E.ON, LG&E Energy Marketing, Inc., and Western Kentucky
Energy Corporation for Approval to Unwind Lease and Power Purchase Transactions, Order, P.S.C. Case No. 2007-
00455 (March 6, 2009), pages 27-30 and 37-39.
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Servs. v. Cabinet for Tourism, Dep’t of Parks, 906 S.W.2d 318, 319 (Ky. 1995) (unfair
commercial advantage arises simply from “the ability to ascertain the economic status of the
entities without the hurdles systemically associated with the acquisition of such information
about privately owned organizations™). Moreover, the Commission previously granted
confidential treatment to this type of information. See, e.g., In the Matter of: Application of
Cumberland Valley Electric, Inc. for Commission Approval for a Certificate of Public
Convenience and Necessity to Install an Advanced Metering Infrastructure (AMI) System
Pursuant to KRS 807 KAR 5:001 and KRS 278.020, Order, P.S.C. Case No. 2018-00056 (May 9,
2018) (granting confidential treatment to the pricing of components of a project for which
Cumberland Valley Electric, Inc. (“Cumberland Valley”) was seeking a certificate of public
convenience and necessity).

13.  The Confidential Information is not publicly available, is not disseminated within
Big Rivers or Republic Transmission except to those employees and professionals with a
legitimate business need to know and act upon the information, and is not disseminated to others
without a legitimate need to know and act upon the information.

14.  Accordingly, the information for which Big Rivers seeks confidential treatment is
recognized as confidential or proprietary under Kentucky law and is entitled to confidential
protection as further discussed below.

111. Disclosure of the Confidential Information Would Permit an Unfair Commercial
Advantage to Big Rivers’ Competitors.

15.  Disclosure of the Confidential Information would permit an unfair commercial
advantage to Big Rivers’ competitors. As discussed above, Big Rivers faces actual competition

in the wholesale power market and in the credit market. It is likely that Big Rivers would suffer
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competitive injury if that Confidential Information was publicly disclosed, and the information
should therefore be subject to confidential treatment.

16. InP.S.C. Case No. 2003-00054, in which the Commission granted confidential
treatment to bids submitted to Union Light, Heat & Power (“ULH&P”), the Commission
implicitly accepted ULH&P’s argument that the bidding contractors would not want their bid
information publicly disclosed, and that disclosure would reduce the contractor pool available to
ULH&P, which would drive up ULH&P’s costs, hurting its ability to compete with other gas
suppliers. In the Matter of: Application of the Union Light, Heat and Power Company for
Confidential Treatment, Order, P.S.C. Case No. 2003-00054 (August 4, 2003). Republic
Transmission and companies like it do not want their sensitive cost information publicly
disclosed. Knowledge that such information provided to Big Rivers could be publicly disclosed
would thus reduce the number of companies willing to contract with Big Rivers or to partner
with Big Rivers on projects such as this, which would drive up Big Rivers’ costs and hurt its
ability to compete with other power suppliers, or reduce its ability to successfully participate in
such projects and thus reduce its revenues. Any competitive pressure that adversely affects Big
Rivers’ revenue and margins could make the company appear less creditworthy and thus impair
its ability to compete in the credit markets.

17.  Additionally, the Confidential Information reveals the pricing of individual
components of a competitively bid transmission line project, including the detailed breakdown of
the estimated costs for the project shown in the response to PSC 1-1 and the costs incurred for
the components of the project that have been completed to date shown in the response to AG 1-1.
The Commission recently granted confidential treatment to similar component pricing

information provided by Cumberland Valley in P.S.C. Case No. 2018-00056. In the Matter of:
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Application of Cumberland Valley Electric, Inc. for Commission Approval for a Certificate of
Public Convenience and Necessity to Install an Advanced Metering Infrastructure (AMI) System
Pursuant to KRS 807 KAR 5:001 and KRS 278.020, Order, P.S.C. Case No. 2018-00056 (May 9,
2018). In that case, the Commission recognized “that the specific cost information may be used
to the financial detriment of Cumberland Valley and its ratepayers by allowing potential future
vendors to bid just under the cost of its current vendor, which, in turn, would place Cumberland
Valley at a competitive disadvantage.” Id.

18.  The Commission also recognized these effects in P.S.C. Case No. 2003-00054.
ULH&P argued, and the Commission implicitly accepted, that if the bids it received were
publicly disclosed, contractors on future work could use the bids as a benchmark, which would
likely lead to the submission of higher bids. In the Matter of> Application of the Union Light,
Heat and Power Company for Confidential Treatment, Order, P.S.C. Case No. 2003-00054
(August 4, 2003). The Commission also implicitly accepted ULH&P’s further argument that the
higher bids would lessen ULH&P’s ability to compete with other gas suppliers. Id.

19.  The same competitive harm that the Commission recognized in P.S.C. Case Nos.
2003-00054 and 2018-00056 would befall Republic Transmission if the Confidential Information
in this case were publicly disclosed. This fact further evidences that Republic Transmission and
similar companies would be reluctant to bid on Big Rivers projects or to partner with Big Rivers
if they knew that their confidential, sensitive, and proprietary cost information could be publicly
disclosed, which could reduce the contractor pool available to Big Rivers, driving up Big Rivers’
costs and hurting its ability to compete with other power suppliers, as the Commission similarly

recognized in P.S.C. Case No. 2003-00054.
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20. It should be noted that although Big Rivers seeks confidential treatment for the
pricing of the components of the project, in Paragraph 14 of its Application, Big Rivers publicly
provided the total estimated cost for the Kentucky portion of the project (which is the estimated
cost to Big Rivers for the project) as well as the estimated costs of operation for the transmission
line.

21.  Thus, public disclosure of the Confidential Information would permit an unfair
competitive advantage to Big Rivers’ competitors.

IV.  Time Period

22.  Big Rivers requests that the Confidential Information remain confidential
indefinitely as the Confidential Information is subject to the NDA between Big Rivers and
Republic Transmission. 807 KAR 5:001 Section 13(2)(a)(2).

V. Conclusion

23.  Based on the foregoing, the Confidential Information is entitled to confidential
protection. If the Commission disagrees that Big Rivers is entitled to confidential protection, due
process requires the Commission to hold an evidentiary hearing. See Utility Regulatory Comm’n
v. Kentucky Water Serv. Co., Inc., 642 S.W.2d 591 (Ky. App. 1982).

WHEREFORE, Big Rivers respectfully requests that the Commission classify and protect
as confidential the Confidential Information.

On this the 11™ day of May, 2018.
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Respectfully submitted,

B

Tyson Kamuf

Corporate Attorney,

Big Rivers Electric Corporation
201 Third Street

P.O. Box 727

Henderson, Kentucky 42419-0024
Phone: (270) 827-2561

Facsimile: (270) 827-1201
tyson.kamuf@bigrivers.com

James M. Miller

R. Michael Sullivan

SULLIVAN MOUNTIJOY, PSC
100 St. Ann Street

P. O. Box 727

Owensboro, Kentucky 42302-0727
Phone: (270) 926-4000

Facsimile: (270) 683-6694
jmiller@smlegal.com
msullivan@smlegal.com

Counsel for Big Rivers Electric Corporation
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY
TO CONSTRUCT AND ACQUIRE A 345 kV
TRANSMISSION LINE IN HANCOCK COUNTY, KENTUCKY
CASE NO. 2018-00004

Response to the Attorney General’s Initial Request for Information
dated April 30, 2018

May 14, 2018

Item 1) Reference the Asset Purchase Agreement (“APA”), SCHEDULE

2.02- Purchase Price Determination.

a. Provide the amounts expensed to date for the categories listed under
“1. Cost Tracking a. Kentucky Costs.”

b. Provide the amounts expensed to date for the categories listed under
“1. Cost Tracking c. General Costs.”

¢. Provide the “Kentucky Miles” and “Total Miles” to be used in the

referenced equation under “2. Purchase Price.”

Response)

a. As of March 31, 2018, Republic Transmission has accrued _ in
Kentucky Costs.

b. As of March 31, 2018, Republic Transmission has accrued _ in
General Costs.

c. The Kentucky Miles and Total Miles as used in the Asset Purchase
Agreement are not set until the Project is complete as each could be subject
to minor refinements. Current estimates for the Kentucky Miles and Total
Miles is 3.32 miles and 30.85 miles respectively.

Witness) Michael W. Chambliss

Case No. 2018-00004

Response to AG 1-1

Witness: Michael W. Chambliss
Page 1of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY
TO CONSTRUCT AND ACQUIRE A 345 kV
TRANSMISSION LINE IN HANCOCK COUNTY, KENTUCKY
CASE NO. 2018-00004

Response to the Attorney General’s Initial Request for Information
dated April 30, 2018

May 14, 2018

Item 2) Reference the APA, generally.

a. Confirm that should the Commission find the APA does require
Commission approval, the APA provides for ongoing Commission
jurisdiction.

i. If confirmed, provide citation in the record to same.

Response) Should the Commission find that the APA does require Commission
approval, there is no express provision in the APA providing for ongoing Commission
jurisdiction. In such an event, Big Rivers assumes that the Commission would rule
on the extent of its jurisdiction, and there in no provision in the APA that attempts
to preempt a finding of jurisdiction. Big Rivers’ primary obligations under the APA
are conditioned upon receipt of any required approvals from the Commission (see
Section 5.10), and the actions required of Big Rivers by a post-closing “sell back” are
also subject to receipt by Big Rivers of any required approvals from Governmental
Authorities, which would include the Commission (see Section 14.6).

Witness) Michael W. Chambliss

Case No. 2018-00004

Response to AG 1-2

Witness: Michael W. Chambliss
Page lof 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY
TO CONSTRUCT AND ACQUIRE A 345 kV
TRANSMISSION LINE IN HANCOCK COUNTY, KENTUCKY
CASE NO. 2018-00004

Response to the Attorney General’s Initial Request for Information
dated April 30, 2018

May 14, 2018

Item 3) Reconcile the $6M purchase price provided on page 7, line 18 of
the Direct Testimony of Michael W. Chambliss (“Chambliss testimony”) with
the cost estimates of three proposed routes on pages 93 and 94 of the April 21,
2016 Technical Report.

Response) Please see Big Rivers’ response to Item 20 of the Commission Staff’s
Initial Request for Information.

Witness) Michael W. Chambliss

Case No. 2018-00004

Response to AG 1-3

Witness: Michael W. Chambliss
Pagelof 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY
TO CONSTRUCT AND ACQUIRE A 345 kV
TRANSMISSION LINE IN HANCOCK COUNTY, KENTUCKY
CASE NO. 2018-00004

Response to the Attorney General’s Initial Request for Information
dated April 30, 2018

May 14, 2018

Item 4) Refer to the Application pg. 4. Quantify the congestion on the
MISO system near Newtonville, IN/Coleman, or describe the magnitude of the

congestion.

a. If possible, fully describe and quantify the degree to which this
project will improve the congestion.

b. If possible, fully describe and quantify the degree to which the
project will strengthen the 345 kV backbone.

c. Fully explain the increase in Big Rivers’ ability to import/export

pouwer.

Response) Section 5.3 Market Congestion Planning Study of the publicly available
2015 MISO Transmission Expansion Plan (‘MTEP16”) indicates the following:

The 2015 MCPS North/Central built on the progress made during the
MTEP14 cycle, which identified several congested flowgates and
evaluated the appropriate transmission solutions. By building on the
MCPS 2014 analysis, the 2015 cycle focused on four specific areas that
showed the highest congestion: Southern Indiana, Southern Illinois,
Iowa/Minnesota and, Northern Indiana. Similar to the previous study
cycle, the area with the greatest need, and therefore highest potential
benefit, was on the border of Indiana and Kentucky.

Please see the MTEP15 report attached to this response.

Case No. 2018-00004

Response to AG 14

Witness: Michael W. Chambliss
Page 1 of 2
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY
TO CONSTRUCT AND ACQUIRE A 345 kV
TRANSMISSION LINE IN HANCOCK COUNTY, KENTUCKY
CASE NO. 2018-00004

Response to the Attorney General’s Initial Request for Information
dated April 30, 2018

May 14, 2018

a. The MTEP15 report indicates the project fully mitigates the congestion.

b. The MTEP16 report indicates the Duff —Coleman EHV 346 kV circuit
strengthens the surrounding area’s 345 kV backbone by completing the loop
started years ago by Gibson — AB Brown — Reid — Wilson — Coleman 345
kV, and unlocks cheaper generation in Southern IN to serve the load pocket
at the Coleman substation area. |

c. The Duff-Coleman EHV circuit will provide a new 1,793 MVA transmission
path from Vectren to Big Rivers. The resulting transfer capability increase
will vary due to generation dispatch, load levels, transmission outages, and
other factors. The MTEP15 report indicates the project fully mitigates the
congestion. With the congestion mitigated, additional power transfers will

be possible in the Coleman substation area.

Witness) Michael W. Chambliss

Case No. 2018-00004

Response to AG 14

Witness: Michael W. Chambliss
Page 2 of 2
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MTEP15
Executive
Summary




MTEP15 At-a-Glance

Each year, the Midcontinent Independent System Operator (MISO) In MTEP15, the 12th
develops the MISO Transmission Expansion Plan (MTEP). The s :
MTEP is a comprehensive process that involves analyzing the edition of this
myriad regulatory policy and reliability issues impacting our energy publication, MISO
sector and developing a portfolio of transmission projects designed

to maintain a reliable electric grid and deliver the lowest-cost energy staff recommends
to customers in the MISO region. $2.75 billion of new

transmission

MTEP15, the 12" edition of this publication, is the culmination of

more than 18 months of collaboration on a diverse geographic and expa nsion projects
regulatory landscape covering 900,000 square miles. The projects for Board of Director

in MTEP15 support both reliability needs and congestion relief of

the transmission system. approval J
In MTEP15, MISO staff recommends the MISO Board of Directors A

approve $2.75 billion of new transmission expansion projects through 2024. Of particular note is the $1.4
billion in new project investment recommendations just within the 24 months since the integration of the
MISO South members. $1 billion of this investment in MTEP15 represents 78 new projects.

The MTEP process seeks to identify projects that:
e Ensure the reliability of the transmission system
e Provide economic benefits, such as increased market efficiency
¢ Facilitate public policy objectives, such as meeting Renewable Portfolio Standards
e Address other issues or goals identified through the stakeholder process

The projects in MTEP15 achieve these goals in a way that ultimately benefits consumers across the
region by ensuring a reliable grid that provides power where it is needed, when it is needed.

As the MISO region experiences changes and growth, MTEP also looks at specific issues to ensure the
region is well-positioned to meet future demand and regulatory mandates. Notable work efforts performed
during this planning cycle include:

¢ Increased efforts to evaluate transmission needs and identify solutions through Market
Congestion Planning studies (Chapter 5.3)

Voltage and Local Reliability Study (Chapter 7.1)

Transparency around Resource Adequacy in the MISO Region (Book 2)

Greater interregional study emphasis along MISO's seams (Chapter 8)

Design and implementation of Transmission Developer Qualification and Selection (Chapter 2.6)
MISO Clean Power Plan Analysis (Chapter 7.4)

MTEP15 Highlights:

¢ 345 new projects for inclusion in Appendix A provide an incremental $2.75 billion in
transmission infrastructure investment (Chapter 2.1)

e $13 billion in projects constructed in the MISO region since 2003 (Chapter 3.2)
First competitively bid Market Efficiency Project (Chapter 5.3)

¢ Voltage and Reliability Study yields projects (Chapter 7.1)

« Sufficient reserve margin for the planning year 2015-2016; sufficient projected capacity to
meet MISO Region requirement through 2020 (Chapter 6.1)

e Improved Interregional Planning pursuant to Order 1000 (Chapters 8.1, 8.2)
e The Multi-Value Project (MVP) Limited Review confirms MVP Portfolio benefits (Chapter 7.5)




MTEP15 is organized into four books and a series of detailed appendices.

Book 1 summarizes this cycle’s projects and the analyses behind them
Book 2 describes annual and targeted analyses for Resource Adequacy

Book 3 presents policy studies. It summarizes regional and interregional studies

Book 4 presents additional regional energy information

Appendices A through F provide detailed assumptions, results, project information and
stakeholder feedback.




Book 1: Transmission Studies

Chapter 2 - MTEP Overview

The 345 MTEP15 new Appendix A projects represent an incremental $2.75 billion in transmission
infrastructure investment and fall into the following four categories:

e 90 Baseline Reliability Projects (BRP) totaling $1.2 billion — BRPs are required to meet North
American Electric Reliability Corp. (NERC) reliability standards
e 12 Generator Interconnection Projects (GIP) totaling $73.6 million — GIPs are required to
reliably connect new generation to the transmission grid
e 242 Other Projects totaling $1.38 billion - Other projects include a wide range of projects, such as
those that support lower-voltage transmission systems and/or provide economic benefit, but do not
meet the threshold to qualify as Market Efficiency Projects
¢ 1 Market Efficiency Project totaling $67.4 million

The MTEP15 cycle contains four cost-shared projects, three GIP’s network upgrades and one market

efficiency project.

The new projects recommended for approval in MTEP15 Appendix A are broken down by region and
project type (Table 1.1-1). New projects in MTEP15 Appendix A contain two cost-shared Generator
Interconnection Projects. Cost sharing information is provided in Chapter 2.2.

Ba_seline rp—— Market
Region R:l::jl:::tty Inter?onnection E:fi::;r;c:y Other Total
(BaseRel) PR (SR (MEP)
el $89,481,000 $0 $67,443,000 | $194,551,000 | $351,475,000
Bt $86,935,000 $1,330,000 $0 $406,235,000 | $494,500,000
reo; $385206,000 | $72,318,000 $0 $465125,000 | $922,649,000
EINRR $665,593,000 $0 $0 $314,611,000 | $980,204,000
GrandTotal | §1,227,215,000 | $73,648,000 | $67,443,000 | $1,380,622,000 | $2,748,828,000

Table 1.1-1: MTEP15 New Appendix A projects by region and type
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The active project investment for Appendix A, with the addition of MTEP1 5 ﬁew prdje&s, iﬁdreéses to 863
projects totaling approximately $12.9 billion (Table 1.1-2) since MTEP03.

MISO :::e‘:celll'xo;\ Appendix A
Region Projects Estimated Cost
Central | 170 $3,095,150,000
East 196 $1,603,368,000
West | 368 $6,931,160,000
South [ 129 $1,228,188,000

Table 1.1-2: Cumulative Active MT"EP' ijebts

Chapter 3 — MTEP History

Since the first MTEP report in 2003, $10.5 billion in projects have been constructed in the MISO region.
MISO expects an additional $3.2 billion of MTEP projects to go into service in 2015. Not including
withdrawn projects, there are currently $20.56 billion of approved and pending projects in various stages
of design, construction, or already in-service through the MTEP15 cycle (Figure 1.1-1). MISO surveys all
Transmission Owners on a quarterly basis to determine the progress of each project.

$30,000
¥ Withdrawn
$25,000 ¥ In Service
¥ Under Construction
$20,000 M Pre-Construction
2 ® Long Lead Materials
é $15,000 ¥ Pre-Project Approval
2 B Final SPM or OOC
e ® Planned
$5,000
$o E ; E ’
,\ngo, «‘806 <& S <&
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Chapter 4 — Reliability Analysis

Maintaining system reliability is the primary driver of most MTEP projects. In support of this goal, MISO
conducts Baseline Reliability studies to ensure the transmission system is in compliance with two sets of
standards:

e Applicable NERC reliability standards
e Reliability standards adopted by Regional Entities (RE) applicable within the transmission
provider region

These mandatory standards define acceptable power flows, voltage levels and system stability limits.
MISO is required, as a registered Planning Authority/Planning Coordinator, to identify a solution for each
identified violation that could otherwise lead to overloads, equipment failures or blackouts.

MISO's studies include simulations to assess transmission reliability in the near and long term, using
analytical models representing various system conditions two, five and 10 years out. MISO planners
study reliability from a thermal perspective to ensure the transmission facilities do not overheat; and from
voltage and dynamic perspectives to ensure the frequency remains stable. The results of these analyses,
detailed in Appendix D, create a comprehensive assessment of long-term system reliability, as well as
evidence for NERC compliance.

Chapter 5 — Economic Analysis

In addition to identifying projects that maintain or enhance system reliability, MISO looks for economically
justified projects by using the Value-Based Planning Process to identify solutions that minimize total
system costs (Figure 1.1-2).

High Capacity Cost High Transmission Cost
Low Transmission Cost Low Capacity Cost

=it

H Capacity Cost I
< —p
L Transmission Cost H

Figure 1.1-2: Capacity versus Transmission costs

The Market Congestion Planning Study (MCPS) identifies transmission needs and solutions to promote
market efficiency from a regional view. By identifying and addressing both near-term transmission issues
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and long-term economic opportunities, this study seeks to develop transmission plans that provide
customers access to the lowest-cost electricity.

Possible solutions to congestion were developed by both MISO staff and stakeholders. The solutions
were tested for their robustness to meet system needs under a variety of expected scenarios, embodied
by the MTEP15 futures.

Similar to the previous planning cycle, parallel economic planning efforts have been undertaken for the
MISO North/Central and South regions to better engage the various stakeholders across the entire MISO
footprint in the MTEP15.

Market Congestion Planning Study (MCPS) North/Central

The 2015 MCPS North/Central built on the progress made during the MTEP14 cycle, which identified
several congested flowgates and evaluated the appropriate transmission solutions. By building on the
MCPS 2014 analysis, the 2015 cycle focused on four specific areas that showed the highest congestion:
Southern Indiana, Southern lllinois, lowa/Minnesota and, Northern Indiana. Similar to the previous study
cycle, the area with the greatest need, and therefore highest potential benefit, was on the border of
Indiana and Kentucky.

Several solutions were designed in a collaborative effort between MISO and stakeholders. The solutions
were tested for their robustness to address system needs under a variety of scenarios, embodied by the
MTEP15 futures. Ultimately, working in concert with PJM and stakeholders, Duff - Rockport - Coleman
345 kV project, which offers both regional and interregional benefit to MISO and PJM, was found to offer
the best value. This project completely mitigates the congestion on the MISO system around the
Newtonville and Coleman areas and strengthens the 345 kV backbone in the region. In addition, the
project fully addresses long-standing reliability issues around PJM’s Rockport station and obviates the
need for the Rockport Special Protect Scheme and Operation Guide that protects the stability of the grid.

The project consists of two portions:
- MISO portion being Duff-Coleman 345kV
- PJM portion being the tie-in from Rockport to Duff-Coleman 345kV line.

MISO staff recommends that the MISO portion — Duff - Coleman 345 kV project to be approved as a
MISO Market Efficiency Project (MEP).

Market Congestion Planning Study (MCPS) South

The 2015 MCPS South built on the progress made during the VLR Planning Study and the MTEP14
MCPS South, which identified several congested flowgates and evaluated the applicable transmission
solutions. By building on the previous analysis, the 2015 cycle focused on four specific areas of MISO
South: Amite South/DSG, WOTAB/Western, Local Resource Zone (LRZ) 8 (Arkansas), and Remainder of
LRZ 9. Similar to previous studies the areas with the greatest need, and therefore the highest potential,
were in the Amite South/DSG and WOTAB/Western load pockets.
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Several solutions were developed by both MISO staff and stakeholders. The soluﬁdns were tested for
their robustness to meet system needs under a variety of expected scenarios, embodied by the MTEP15
futures.

In the 2015 MCPS South, a total of 82 unique transmission solution ideas were proposed and studied.
MISO evaluated these solution ideas and formulated 11 project candidates for further robustness testing,
in conjunction with South Region stakeholders. Of the 11 project candidates, two were selected by MISO,
pending stakeholder feedback, as potential best-fit solutions. Both projects produced a weighted present
value (PV) benefit-to-cost ratio greater than 1.25, but due to voltage levels do not met Market Efficiency
Project criteria.

e [East Texas economic project with an estimated cost of $122.5 million in 2015 dollars

o A new 230 kV transmission line from Lewis Creek to a new 345/230 kV substation

(NSUB?2) by cutting into the existing Grimes to Crocket 345 kV line.
= Note that MISO agrees Grimes alternative provides similar reliability and
economic benefits

o Rebuilding the existing Newton Bulk — Leach 115 kV line

* Rebuilding the existing Mabelvale — Bryant — Bryant South 115 kV line with an estimated cost of
$6.1 million in 2015 dollars.

MISO staff recommends that these two projects be approved as Other economic projects.




Book 2: Resource Adequacy

The MISO region has
sufficient capacity for
the planning year

2015-2016 and is
MISQ'’s ongoing goal is to support the achievement of resource projected to be
adequacy: to assess if there is enough capacity available to
meet the needs of all consumers in the MISO footprint during
peak times at just and reasonable rates. This support
recognizes that the responsibility for resource adequacy does
not lie with MISO, but rather rests with Load Serving Entities
and the States that oversee them (as applicable by jurisdiction). Additional resource adequacy goals
include maintaining confidence in the attainability of resource adequacy in all time horizons, building
confidence in MISO’s resource adequacy assessments and providing sufficient transparency and market
mechanisms to mitigate potential shortfalls.

In conjunction with transmission studies, MISO assesses the
adequacy of capacity for the current planning year and future
planning horizons.

resource adequate
through 2020

To date, the Resource Adequacy Requirements process has been a successful tool for facilitating and
demonstrating Resource Adequacy in the near term, through such tools as the Loss of Load Expectation
(LOLE) analysis, the Planning Resource Auction (PRA), and the Organization of MISO States (OMS)
MISO Survey. With the resource portfolio now evolving due to coal retirements and the increase in gas-
fired generation, MISO is evaluating the Resource Adequacy Requirements and related resource
assessment and adequacy processes to ensure they serve as a successful platform to facilitate
demonstration of Resource Adequacy going forward in accordance with applicable statutes and
regulations.

Book 3: Policy Landscape Studies

MISO strives to provide meaningful analyses to help inform policy discussions and decisions amidst
evolving state and federal policies, fuel prices, load patterns and transmission configurations.

Chapter 7 — Regional Studies
Voltage and Local Reliability Study

Under the MTEP14 planning cycle, MISO, in collaboration with stakeholders, performed a study of the
South Region load pockets. The purpose of the study was to determine whether or not there are
transmission alternatives that may lower overall cost-to-load by reducing Voltage and Local Reliability
(VLR) resource commitments necessary to maintain system reliability. MISO identified such transmission
upgrades necessary to maintain reliability that are cost effective by providing production cost savings in
excess of their cost. More specifically, MISO recommends network upgrades with an estimated cost of
$300 million that provide production cost savings of about $498 million on a 20-year present value basis
(Figure 1.1-3). This analysis was an outcome of the study of reliability issues driven by new firm load
additions, existing and planned future generation with signed interconnection agreements and confirmed
generation retirements via the Attachment Y process.




Lake Charles Trms Project $187 M 2018 | | MTEP15 Reliability $113 M
« Sulphur Lane 500kV Switching Station Texas $56 M
« New 500/230 kV Bulk Substation S. Beaumont New 3rd Trf 138/89kV 2016

Egypt - Panorama 138 kV Upgrade 2017
1200MVA, 500/230kV New Sub transformer ;

Sabine - Port Neches 1 138 kV d 01
Sulphur Lane - New Sub New 500 kV line e Upgeech  LO97

3 ; S. Beaumont- Carrol St-1 138kV Upgrade 2017
Bulk Station - Carlyss 230kV line S. Beaumont- Carrol St-2 138kV Upgrade 2017
Carlyss —Graywood 230KV line Sabine - Port Neches 2 138kV Upgrade 2018
Carlyss Reconfigure existing substation Cleveland - Tarkington 138kV Upgrade 2018
Cypress New 500/138kV Transformer 2020

Louisiana $57M
+ Carlyss - Boudoin 230 kV Line upgrade 2016

« Fancy Point2nd 500-230kV Trf 2017
* Goosport Substation 138 kV Project 2017
= Bayou Verret— Capacitor Bank 2017
* Vacherie - Waterford 230kV Upgrade 2018

*On a 20 year net present value basis

Figure 1.1-3: List of cost-effective Reliability Network Upgrades recommended in MTEP15

The VLR study additionally looked at mitigating all transmission issues resulting from potential shutdown
of approximately 7,200 MWs of VLR units. Transmission costs for mitigating all such issues are estimated
to be more than $1.8 billion. When compared against the 2014 year cumulative make whole payments for
these VLR units of approximately $70 million, it was concluded that the network upgrades are not cost
effective.

The VLR study further investigated potential scenarios involving the shutdown of subsets of VLR units
rather than the entirety of the load pocket VLR units. This analysis assumed no new VLR commitments
would occur as a result of eliminating dependence on select existing VLR commitments. Various
scenarios studied resulted in different transmission issues. Transmission costs for mitigating these issues
in the various scenarios are estimated to be in the range of $23.5 million to $1.8 billion. Once again, it
was concluded that these network upgrades are not cost effective compared to the avoided costs
associated with mitigating the VLR commitments.

During the study process, MISO received overwhelming stakeholder feedback that production cost
savings was the most appropriate metric to evaluate benefits of eliminating VLR costs, which aligns with
the benefit metric of the MISO Market Congestion Planning Study (MCPS). Further, recognizing the
uncertainties in the region on potential size and locations of future generation additions, retirements and
new load growth, stakeholders provided extensive feedback that led to the formulation of four futures.
These are:

e Business as Usual (known out-year load growth, fuel prices, generation additions and
retirements)

e South Industrial Renaissance (modeling increase in projected load growth)

e Generation Shift (modeling future age related generation retirements despite lack of firm
notifications)

e Public Policy (modeling future RPS goals and standards in addition to age related generation
retirements)




Given the breadth of uncertainties successfully captured within the futures used in economic studies, the
analysis of understanding the benefits of eliminating or reducing VLR generation commitments was
appropriately carried into the MTEP15 MCPS. Please refer to MTEP report Chapter 5.3, for further
information on the MCPS.

Clean Power Plan Study

The U.S. Environmental Protection Agency (EPA) proposed a rule on June 2, 2014, designed to reduce
carbon dioxide (CO,) emissions from existing fossil-fired generation units. MISO developed a three-phase
study to analyze the impacts of the draft rule and provided comments to the EPA based on this analysis,
which indicated reliability risks, increased costs from States choosing separate solutions and risks from
differing rate and mass compliance approaches. The EPA'’s revised final rule, issued on August 3, 2015,
incorporated many stakeholder suggestions and comments as well as mitigated several risks identified by
MISO and other interested parties. MISO’s three-phase study approach also increased understanding of
many of the potential impacts of the final rule and acted as a dry run for how the final rule would be
analyzed. Additionally, it provided information to impacted stakeholders to help formulate cost-effective
compliance approaches.

Key takeaways from the study results include:

e Regional compliance produces $4 billion to $11 billion in 20-year net present value
production cost savings versus state approaches, while sub-regional compliance respectively
produces $2.5 billion to $11.5 billion in savings. These figures do not include the cost of CO,
allowances.

¢ Regardless of siting assumptions, electric and gas infrastructure costs for interconnection of
new or converted gas units are comparable

¢ Clean Power Plan constraints significantly increase congestion regardless of compliance
approach, and transmission congestion is higher under a state approach than a regional
approach

e Multi-billion dollar transmission build-out would be necessary for compliance in the scenarios
studied, driven by the level of retirements and the location and type of replacement capacity

e Transmission expansion would be needed to mitigate reliability impacts of compliance,
largely driven by coal retirements

e Generation dispatch would change dramatically from current practices, requiring additional
study to fully understand the ramifications

While the results offer valuable insights into how the energy landscape may change under compliance,
the process of draft rule analysis also yielded valuable lessons that will shape MISQO’s study of the final
rule. In particular, it highlighted the value of a phased approach to analysis, which produced useful
information prior to completion of the entire study. Additional lessons learned on study process and
design include:

« Stakeholder feedback throughout was essential to producing relevant outputs

e The PLEXOS model was a good fit for analysis of the Clean Power Plan, allowing for explicit
modeling of constraints on CO, emissions, as well as state-by-state compliance

e Studying one or two compliance actions (e.g. coal retirements, renewables build-out, re-
dispatch) at a time allowed for developing a better understanding of the impacts of pulling
these individual compliance levers.
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The draft rule analysis was a significant undertaking, based on a complex and sometimes ambiguous
regulation. Though the study of the final rule will necessitate similar efforts of rule interpretation and
technical analysis, MISO is well-positioned to address these challenges. Over the course of the next year,
MISO will continue to work closely with stakeholders,
state regulators and neighboring 1ISOs to understand how .
this regulation will change the energy landscape and to The MTEP15 analysis shows
plan for its implementation. that projected MISO North

and Central Region benefits
provided by the MVP
Portfolio are comparable to

The MTEP15 Multi-Value Project (MVP) Limited Review MTEP11
provides an updated view into the projected congestion N
and fuel savings of the MVP Portfolio. The MTEP15 MVP

Limited Review's result is on par with the review of the original business case in MTEP11.

MTEP15 Multi-Value Project Limited Review

4

The MTEP15 Limited Review provides evidence that the MVP criteria and methodology works as
expected. The MTEP15 analysis shows that projected MISO North/Central Region benefits provided by
the MVP Portfolio are comparable to MTEP11, the analysis from which the Portfolio’s business case was
approved.

The review found that the MVP Portfolio shows decreased benefits compared to previous reviews. This
lower level of benefits is related to the congestion and fuel savings that are largely driven by natural gas
price assumptions. The results show that the Portfolio:

¢ Provides benefits in excess of its costs, with its benefit-to-cost ratio ranging from 1.9t0 2.8; a
decrease from the 2.6 to 3.9 range calculated in MTEP14

e Creates $8.4 to $34.7 billion in net benefits (using MTEP14 benefits for all categories besides
congestion and fuel savings) over the next 20 to 40 years, a decrease of up to 38 percent from
MTEP14

Chapter 8 — Interregional Studies

FERC Order 1000 requires coordination with neighboring regions to identify and evaluate possible
interregional transmission facilities that could address transmission needs more efficiently or cost-
effectively than separate regional transmission facilities. While regional planning appears to address the
majority of transmission issues, interregional planning and coordination offers the opportunity to improve
the overall transmission expansion plan. MISO is committed to continued collaboration with our
stakeholders and neighbors to improve the interregional planning processes.

MISO-PJM Interregional Study

MISO and PJM Interconnection, a Pennsylvania-based Regional Transmission Organization (RTO),
concluded an 18-month MISO-PJM Joint Coordinated Planning Study in 2014 that looked at multiple
futures and 80-plus major project proposals. While the joint study did not produce any actionable results,
it identified additional areas for coordination.

For 2015, MISO and PJM agreed to focus their joint study on FERC Order 1000 compliance, a Quick Hits
study, targeted coordinated studies and continuation of the interregional process enhancement review.
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Quick Hits

The Quick Hit Study analyzed 39 market-to-market flowgates with $408 million of historical congestion
between January 2013 and October 2014. The majority of the flowgates (22), accounting for $295 million
of congestion, have planned or in-service upgrades from MISO’s MTEP or PJM’s Regional Transmission
Expansion Plan (RTEP). The remaining flowgates had either no recent congestion or no recommended
projects. The MISO-PJM Interregional Planning Stakeholder Advisory Committee (IPSAC) identified two
potential Quick Hit projects for MISO and PJM to jointly evaluate.

e Beaver Channel — Sub 49 161 kV SCADA Upgrade
e Michigan City — LaPorte 138 kV Sag Remediation and CT Replacement

The two potential projects addressing historical congestion were evaluated for approval and funding. The
Beaver Channel — Sub 49 flowgate SCADA upgrade was placed in service mid-year by the Transmission
Owner. The current level of congestion seen in production cost models does not support incremental
upgrades beyond the SCADA work, so no additional Quick Hit is recommended. MISO and PJM will
continue to monitor the historical congestion on this flowgate.

The Michigan City — LaPorte Quick Hit project is not recommended at this time. Future congestion
patterns in this area are uncertain due to a new 138 kV substation recently placed in service. The new
station, a tap on the Michigan City — LaPorte 138 kV line, has additional 138 kV connectivity and changes
the historical congestion flows, especially on Michigan City — LaPorte, during high west-to-east transfers.

Continuing on the Quick Hits work, MISO and PJM agreed to focus on smaller, targeted study areas to
address seams issues. MISO and PJM aim to complete all targeted study analyses by the end of 2015.
Potential projects identified will be recommended for further study in 2016 in the appropriate MTEP or
RTEP process(es).

MISO-SPP Interregional Study

The MISO-Southwest Power Pool (SPP) Coordinated System Plan (CSP) Study jointly evaluated seams
transmission issues and identified transmission solutions to those issues. This study incorporated two
parallel efforts:

e Economic evaluation of seams transmission issues
e Assessment of potential reliability violations

Interregional Projects Recommended for Regional Review

Based on the results of the economic assessment, MISO and SPP identified three projects for
consideration as potential Interregional Projects. The following projects were evaluated in both the MISO
and SPP regional planning processes:

e Elm Creek to NSUB 345 kV
e Alto Series reactor
e South Shreveport — Wallace Lake 138 kV rebuild

MISO'’s goal in interregional planning is to identify more cost effective and efficient projects that would not
be found in traditional regional planning. Ensuring that the benefits of proposed projects outweigh the
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costs is a guiding principle for MISO transmission planning. After continued work with stakeholders and
SPP staff, MISO determined through the regional review process that none of the proposed Interregional
projects demonstrated a clear and compelling benefit to the customers in the MISO region as an
interregional project. However, the Alto-Series Reactor will continue to be evaluated within the MISO
regional plan. The scope of the regional review conducted by MISO staff can be found toward the end of
Chapter 8.2. The other two projects are viewed as beneficial by SPP or SPP’s members and as such may
proceed to their Board for approval. Note that the MISO-SPP Joint Operating Agreement (JOA) stipulates
that both the MISO and SPP Board of Directors must approve an Interregional Project for the project to
receive interregional cost allocation.

Although the first coordinated study did not identify any cost shared interregional projects, MISO and SPP
were able to advance our joint planning processes. This first joint study between MISO and SPP is a
significant milestone in the evolution of our coordination efforts. MISO remains committed to taking
lessons learned from this process and continuing to improve both the planning approach and associated
cost allocation methods as appropriate.




The MISO Planning Approach

A defined set of principles, established by MISO'’s Board of Directors, guides the organization’s planning
efforts. These principles, last reconfirmed in April 2015", were created to improve and guide transmission
investment in the region and to furnish strategic direction to the MISO transmission planning process.

Guiding Principles for Expansion Plans

The system expansion plans, produced through the MISO planning process, must ensure the reliable
operation of the transmission system, support achievement of state and federal energy policy
requirements, and enable a competitive electricity market to benefit all customers. The planning process,
in conjunction with an inclusive, transparent stakeholder process, must identify and support development
of transmission infrastructure that is sufficiently robust to meet local and regional reliability standards, and
enable competition among wholesale capacity and energy suppliers.

In support of these goals, the MISO regional expansion planning process should meet each of the
following Guiding Principles:

Guiding Principle MTEP15 Highlight

« Chapter 5 - Economic Analysis
= Chapter 7.1 - Voltage and Local Reliability
Planning

« Chapter 4 - Reliability Analysis

« Chapter 6 - Resource Adequacy
« Chapter 7.3 - Independent Load Forecasting
« Chapter 7.4 - EPA Regulations

« Chapter 2.2 - Cost Sharing Summary
* Chapter 2.4 - MTEP Project Types
« Chapter 5.1 - Economic Analysis Introduction

* Chapter 5 - Economic Analysis
» Chapter 7.4 - EPA Regulations

ork to eliminate barriers to

« Chapter 8 - Interregional Studies

' These Guiding Principles were initially adopted by the Board of Directors, pursuant to the recommendation of the System
Planning Committee, on August 18, 2005, and reaffirmed by the System Planning Committee in February 2007, August 2009, May
2011, March 2013, August 2014, and April 2015.




To support these principles, MISO’s transmission planning process reflects its commitment to reliability,
market efficiency, public policy and other value drivers across all planning horizons studied. A number of
conditions must be met through this process to build long-term transmission that can support future
generation growth and accommodate documented energy policy mandates or laws. These conditions are
intertwined with the MISO Board of Directors’ planning principles and include:

e A robust business case for the plan

e |Increased consensus around regional energy policies

e Aregional tariff matching who benefits with who pays over time

e Cost recovery mechanisms to reduce financial risk
Conclusion

MISO is proud of its independent, transparent and inclusive planning process — and grateful for the input
and support from our stakeholder community. This support is essential to creating well-vetted, cost-
effective and innovative solutions to provide reliable delivered energy at the least cost to consumers.
MISO welcomes feedback and comments from stakeholders, regulators and interested parties on the
evolving electric transmission system. For detailed information about MISO, MTEP15, Resource
Adequacy and other planning efforts, visit www.misoenergy.org.
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2.1 Investment Summary

The 345 MTEP15 new Appendix A projects represent $2.75 billion? in transmission infrastructure
investment and fall into the following three categories:

e 90 Baseline Reliability Projects (BRP) totaling $1.2 billion — BRPs are required to meet North
American Electric Reliability Corp. (NERC) reliability standards.

e 12 Generator Interconnection Projects (GIP) totaling $73.6 million — GIPs are required to
reliably connect new generation to the transmission grid.

« 1 Market Efficiency Project (MEP) totaling $67.4 million — MEPs meet Attachment FF
requirements for reduction in market congestion.

e 242 Other Projects totaling $1.38 billion — Other projects include a wide range of projects, such
as those that support lower-voltage transmission systems or provide local economic benefit, but do
not meet the threshold to qualify as Market Efficiency Projects.

The largest 10 projects represent 35 percent of the total cost and are distributed across the MISO region
(Figure 2.1-1).
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Figure 2.1-1: Top 10 MTEP15 new Appendix A projects
(in descending order of cost)

? The MTEP15 report and project totals reflect all project approvals during the MTEP15 cycle, including those approved on an out-
of-cycle basis prior to December 2015.
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The new projects recommended for approval in MTEP15 Appendix A are brokenﬁdgbvoin' by}'eAg'ibn aﬁd

project type (Table 2.1-1). New projects in MTEP15 Appendix A contain three cost-shared Generator
Interconnection Projects. Cost sharing information is provided in Chapter 2.2.

Baseline Market
SR Generator £ o
Reliability . Efficiency
Region Project In;?.;c.::gtn(eecltg))n Project Other Total

(BaseRel) ! (MEP)
| $89,481,000 $0 $67,443,000 | $194,551,000 | $351,475.000
36,935,000 $1,330,000 $0 $406,235,000 | $494,500,000
Waest 85,206,000 $72,218,000 $0 $465,125,000 | $922,649,000
$665,593,000 $0 $0 $314,611,000 | $980,204,000
Grand 1 $1,227,215000 |  $73,648,000 | $67,443,000 | $1,380,622,000 | $2,748,828,000

Other Project Type
Within the Other project type, there are a number of subtypes that give more insight into the purpose of
these projects (Figure 2.1-2). The majority of Other projects address reliability issues — either due to

aging transmission infrastructure or local, non-baseline reliability needs. The remaining projects mostly
address distribution concerns, with a small percentage of projects targeting localized economic benefits
or unspecified needs.

Table 2.1-1: MTEP15 New Appendix A investment by ;.)'roject ca\'tego,ry and plannihg region

Economic/MP
Funded
$151.1M
11%

Unspecified Local

Needs
$21.3M
2%

Figure 2.1-2: Subtype breakdown of new MTEP15 Appendix A Other projects




Facility Type

Each MTEP project is composed of one or more facilities. The facilities consist of elements such as
substations, transformers and various types of transmission lines (Figure 2.1-3). About 60 percent of
facility cost is categorized as transmission line — either new line on new right-of-way or line upgrades

and rebuilds.

Line Tap Reactor/Inductor . pjocation Static Var

Communication

Equipment % i 1.2% Compensator
Removals 0.1% Capacitor 0.9%
0.9% 0.8% Terminal Equipment
Relay 0.6%
0.1% Line Underground

4.2% Transformer
4.3%

Circuit Breaker
2.7%

Figure 2.1-3: Facility type for new MTEP15 Appendix A projects

New Appendix A projects are spread over 14 states, with eight states scheduled for more than $100
million in new investment (Figure 2.1-4). A few projects have investment in more than one state, but the
statistics in the figure are aggregated to the primary state. These geographic trends vary greatly year to
year as existing capacity in other parts of the system is consumed and new build becomes necessary.
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Figure 2.1-4: New MTEP15 Appendix A investment categorized by state

Active Appendix A Investment

The active project spending for Appendix A, with the addition of MTEP15 new projects, increases to 939
projects amounting to approximately $12.9 billion of investment (Figure 2.1-5). MTEP15 Appendix A
contains newly approved projects and previously approved projects that are not yet in service. Projects
may be comprised of multiple facilities. Large project investment is shown in a single year but often
occurs over multiple years (Figure 2.1-6). Investment totals by year assume that 100 percent of a
project’s investment is fulfilled when the facility goes into service.
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Figure 2.1-5: MTEP15 Appendix A projected cumulative investment by year
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Figure 2.1-6: MTEP15 Appendix A projected incremental investment by year




MISO Transmission Owners® have committed to significant investment

AR

s in the transmission system

(Table 2.1-2). Cumulative MTEP transmission investment for Appendix A is approximately $12.9 billion
with another $2.8 billion in Appendix B. New MTEP15 Appendix A projects represents $2.7 billion of this
investment. Projects associate primarily with a single planning region, though some projects may involve
multiple planning regions. About $5 billion of the $13.0 billion in cumulative Appendix A is from the Multi-
Value Projects (MVP) approved in MTEP11. Projects are spread across the four MISO geographic
planning regions: East, Central, West and South (Figure 2.1-7).

MISQ AN;:J;?;:S:XOZ Appendix A :::;::;xo; Appendix B
Region Projects Estimated Cost Projects Estimated Cost
Centr: $3,095,150,000 69 $240.248,000
$1,603,368,000 36 $498,463,000
368 $6,931,160,000 82 $1,812,480,000
$1,228,188,000 31 $286,696 000
Total 863 $12,857,866,000 218 $2,837,887,000

Table 2.1-2: Projected transmission |nvestmént by p]anﬁiﬁg region

3

https://www.misoenergy.org/Library/Repository/Communication%20Material/Corporate/Current%20Memb

ers%20by%20Sector.pdf
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Figure 2.1-7: MISO footprint and planning regions (South contains two SPM regions)

Active Appendix A Line Miles Summary
MISO has approximately 66,500 miles of existing transmission lines. There are approximately 7,700 miles

of new or upgraded transmission lines projected in the 10-year planning horizon in MTEP15 Appendix A
(Figure 2.1-8, Table 2.1-3).

e 4,600 miles of upgraded transmission line on existing corridors are planned

e 3,100 miles of new transmission line on new corridors are planned
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Figure 2.1-8: New or upgraded line miles by voltage class (kV) in Appendix A through 2025

Year |69kV | 115-161kv | 230 kv | 345 kv | 500 kV | 765 kv | Grand Total

2015 49 517 36 413 0 0 1214
2016 ) 87 50 519 0 0 2834
2017 355 4 320 0 959
2018 ; 39 03 554 68 C e
2019 286 0 205 0 0 880
2020 1 9 2 129 380 0 613
2021 ( : 121 29 0 o [ 185
2022 0 0 0 0 0 RL)
2024 0 0 0 0 0 Bl e
2025 8 0 85 0 0o Bl ey
il B0 2| so7| 226ef 3sr| ea| 7700

Table 2.1-3: New or upgraded line miles by voltage class (kV) in Appen

dix A through 2025




2.2 Cost Sharing Su‘mmary

New MTEP15 Appendix A Cost-Shared Projects
MTEP15 recommends a total of four new cost-shared projects, with a total project cost of $90.3 million for

inclusion in Appendix A. The four cost-shared projects include:

e Three Generator Interconnection Projects (GIP) with a total project cost of $22.9 million, with
$2.0 million allocated to load and the remaining $20.9 million allocated directly to generators*
o One Market Efficiency Project (MEP) with a total project cost of $67.4 million

MISO employs a collection of cost allocation mechanisms that seek to match the costs of transmission
investment to those who benefit from that investment (Chapter 5.1, Table 5.1-1).

Cost Allocation Between Planning Areas For GIPs and MEPs

With the integration of the MISO South region on December 19, 2013, a cost allocation transition period
started that determines how approved cost-allocated projects are shared amongst the pricing zones in the
MISO North/Central and MISO South planning areas. The transition period concludes when certain Tariff
criteria are met, likely in MTEP19.° The cost-shared projects in MTEP15 all terminate exclusively in the
MISO North/Central planning area, and are cost shared amongst the MISO North/Central planning area
pricing zones (Table 2.2-1).

Type and Approved Before Transition Approved and/or Identified Approved
Location of Period During Transition Period After
Project Transition
Treatment Treatment Treatment Treatment Period Ends
During After During After
Transition Transition Transition Transition
Period Period Period Period
G With Nithin Within Applicable to
LUl North/Ce applicable applicable both planning
IX( e planning arez plann planning area | areas
one planning
G nd © of N Applicable to to Applicable to
fer ating \pp Applicable both planning ing | both planning
D( g areas areas areas

Table 2.2-1: Cost-shared GIP and MEP transition period Tariff provisions

* Note that the $20.9 million value indicated as allocated to generators does not account for the Transmission Owners who
reimburse qualifying generators 100 percent of the costs incurred for Generation Interconnection Projects.
5 According to the Tariff: Second Planning Area's Transition Period: The period: (i) commencing when the first Entergy Operating
Company conveys functional control of its transmission facilities to the Transmission Provider to provide Transmission Service
under Module B of this Tariff; (i) consisting of at least five consecutive (5) years, plus the time needed to complete the MTEP

approval cycle pending at the end of the fifth year; (jii) ending on the day after the conclusion of such MTEP approval cycle, which in
no case shall be more than six years after the start of that period

29
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Cumulative Summary of All Cost-Shared Projects Since MTEP06

A total of 161 projects have been eligible for cost sharing since cost-sharing methodologies were first
incorporated into the MTEP process. Cost sharing began in 2006 with Baseline Reliability Projects6 (BRP)
and GIPs and was later augmented with MEPs in 2007 and Multi-Value Projects (MVP) in 2010. Starting
with MTEP13 and going forward, the costs for BRPs were removed from cost sharing and allocated to the
pricing zone of the project location. The cost-shared projects represent $9.9 billion in transmission
investment, excluding projects that have been subsequently withdrawn or had a portion of project costs
allocated directly to generators for GIPs (Figure 2.2-1 and Table 2.2-2). The distribution of cost-shared
projects includes:

Baseline Reliability Projects (BRP) — 76 projects, $3.127 billion

e Generation Interconnection Projects (GIP) — 65 projects, $283 million (excluding the portion
of project costs allocated directly to the generator)

e Market Efficiency Projects (MEP) — three projects, $81 million

e Multi-Value Projects (MVP) — 17 projects, $6.389 billion

$Millions

= Baseline Reliability
Projects

® Generator Interconnection
Projects

® Market Efficiency Projects

= Multi-Value Projects

Figure 2.2-1: MTEP cumulative cost sharing by project type ($millions)

¢ For Baseline Reliability Projects effective June 1, 2013, all project costs are allocated to the pricing zone where the project is
located.




g:;;;h_?;;: BRP GIP MEP MVP Total
A in MTEPOE $672. $16.0 ~ $688.5
$66 $16.6 _ $1026
$1,307.7 $11.6 -] $1.319.5
$168.( $63.2 $5.6 32358
e s $510.0 | $666.2
$382. $46 1 $5,879.4 7' $6,3081
$466.9 $106.8 $8.0 $531 7
§15 | $1s1
$2.0 $67 4 | sesa
Total $3,126.9 §2826 |  $81.0| 96,3894 | $9.879.9

Table 2.2-2: MTEP06 to MTEP15 cost-shared project costs by MTEP cycle and project type

(shown in $millions)

Cost allocation methods vary depending on the classification of
the project. For BRPs, GIPs and MEPs, the majority of the costs
are allocated to the pricing zone where the project is located.” Of
the $3.5 billion in approved costs for these project types (not
including MVPs), approximately 66.2 percent ($2.3 billion) is
allocated to the pricing zone where the project is located. The
remaining 33.8 percent ($1.2 billion) is allocated to neighboring
pricing zones or to all pricing zones system-wide.

The total project cost allocated to each pricing zone for BRPs,
GIPs and MEPs are broken down into two components: the
portion of costs for projects located outside the pricing zone (Table
2.2-3, Column 3) and the portion of costs for projects located
within the pricing zone (Column 4). Column 2 provides the total

66.2 percent ($2.3 billion) of
BRP, GIP and MEP remains in
the pricing zone where the
project is located with the

remaining 33.8 percent ($1.2
billion) allocated to
neighboring pricing zones or
system-wide to all pricing

nes /

project cost of approved BRPs, GIPs and MEPs that are located in the pricing zone. The values shown in
Figure 2.2-3 exclude the portion of GIPs assigned directly to the generator.

” See Chapter 5.1 for more information on project cost allocation




Costs Allocated for

Total Project

Total Approved Cost | Costs Allocated for
Pricing Zone | Shared Transmission Projects Located P.’°j.° ot Loc.at.ed ot
Investment Outside Pricing Zone WA SR AIlo.cated .
Zone Pricing Zone
] i3] 4] [5) = [3] + [4)
AMIL $151.9 $42.3 $125.5 $167.8
AMMO $84.3 $32.0 $78.4 $110.4
ATC $944.9 $89.6 $786.2 $875.8
BREC $5.2 $5.5 0.3 $5.8
CLEC 0.0 0.0 0.0 0.0
CWLD 0.0 $1.0 0.0 $1.0
CWLP $7.1 $1.7 $7.0 $8.7
DPC $18.8 $4.0 $8.9 $12.9
DUK $46.0 $113.3 $41.8 $155.1
EATO 0.0 0.0 0.0 0.0
ELTO 0.0 0.0 0.0 0.0
EMTO 0.0 0.0 0.0 0.0
ETTO 0.0 0.0 0.0 0.0
FE $16.6 $37.4 $14.7 $52.1
GRE $201.7 $28.6 $9.8 $38.4
HE $14.8 $13.0 $0.4 $13.4
IPL $18.9 $24.9 $3.9 $28.8
iTC $186.4 $42.2 $163.0 $205.2
iTCM $1563.7 $53.1 $128.6 $181.7
LAFA 0.0 0.0 0.0 0.0
MDU $9.4 $9.9 $9.2 $19.1
MEC $0.6 $6.5 0.0 $6.5




METC $438.0 $89.9 " $4255 ~ $5154

MI13AG $0.9 $1.9 $0.7 $2.6
MI13ANG 0.0 $2.7 0.0 $2.7
MP $135.7 $105.9 $37.5 $143.4
MPW 0.0 $0.2 0.0 $0.2
NIPS $21.5 $25.9 $20.4 $46.3
NSP $593.7 $305.2 $328.2 $633.4
OoTP $187.1 $116.4 $52.2 $168.6
SIPC 0.0 $1.9 0.0 $1.9
SME 0.0 0.0 0.0 0.0
SMMPA $50.0 $19.1 $4.0 $23.1
VECT $203.4 $6.3 $64.0 $70.3
Total $3,490.6 $1,180.4 i " $2,310.2 $3,490.6

Table 2.2-3: Allocated project cost ($millions) from MTEPO6 to MTEP15
for approved Baseline Reliability (cost-shared through MTEP13), Generation Interconnection and
Market Efficiency projects

For the approved portfolio of MVPs, the costs are allocated 100 For'the a?verage
percent region-wide and recovered from customers through a residential household
monthly energy charge calculated using the applicable monthly that uses 1,000 kWh each

MVP Usage Rate. The MVP charge will apply to all MISO load, month. the estimated
excluding load under grandfathered agreements and export and

wheel-through transactions sinking in Pennsylvania-based PJM montaly costSoti e

Interconnection. averages to $1.73 per

month over the next 20
Indicative annual MVP Usage Rates® (dollar per MWh) are years
based on the approved MVP portfolio using current estimated : J

project costs and in-service dates. The MVP usage rates have
been calculated for the period 2016 to 2055 and are shown by the blue line (Figure 2.2-2).9 The red and
green lines in Figure 2.2-2 represent an average of the estimated MVP Usage Rates over 20 and 40 year

® The MVP Usage Rate is charged via Schedule 26-A to: 1) Export and Through-Schedules excluding deliveries sinking in PJM; and
2) Monthly Net Actual Energy Withdrawals, excluding those Monthly Net Actual Energy Withdrawals provided under GFAs. For
Withdrawing Transmission Owners with obligations for approved Multi-Value Projects those charges are recovered through
Schedule 39

° The annual estimated MVP Usage Rates for 2016 to 2055 shown in Figure 2.2-2 are included in Appendix A-3. Additional
information on the indicative annual MVP Usage Rates, including indicative annual MVP charges by Local Balancing Authorities can
be found on the MISO website at the following URL under the MTEP Study information section:

https://www.misoenergy.org/Planning/TransmissionExpansionPlanning/Pages/MTEPStudies.aspx




periods. For the average residential household that uses 1,000 kWh each month, theé&ifrié’t‘é& iﬁanthlil

cost for MVPs averages to $1.73 per month over the next 20 years.

Indicative MVP Usage Rate ($/MWh in Nominal$)

2.5

1.5

$2.00

51.
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Figure 2.2-2: Indicative MVP usage rate for approved MVP portfolio from 2016 to 2055




MTEP is a myriad of moving pieces. Each piece needs to fit
together to create the complete plan. At its most basic level
MTEP is MISO’s annual process to study and recommend
transmission expansion projects for inclusion in MTEP
Appendix A. Official approval of this report and its list of
transmission projects occurs, if justified, at MISO’s December

2015 Board of Directors meeting.

The process to produce the list of Appendix A projects
requires 18 months of model building, stakeholder input,
reliability analysis, economic analysis, resource assessments
and report writing. It requires many hand-offs between various

work streams and stakeholders (Figure 2.3-1). Along the way,
the process includes sub-deliverables such as Planning Reserve Margins, resource forecasts and

regional policy studies.

Submit
projects

Submit
resource
forecasts

Provide feedback :
at PAC, PSC,
SPM. & TRGs

Figure 2.3-1: MTEP inputs and outputs
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MTEP Report
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To incorporate multiple perspectives MISO conducts reliability analysis and economic analysis from
several angles, both bottom-up and top-down. It evaluates generator requests to connect to the grid via




the Generator Interconnection Queue. MTEP also reports on studies
(Figure 2.3-2).

Figure 2.3-2: MISO Value-Based Planning Approach

MTEP15 Workstreams

Completion of MTEP15 requires coordination between multiple subject-matter experts and different types
of analyses (Figure 2.3-3). It integrates reliability, transmission access, market efficiency, public policy
and other value drivers across all planning horizons.

At the core is model building (Chapter 2.5). The models are updated by stakeholders and serve as the
basis for the various types of analyses. The MTEP futures (what-if scenarios) feed both the capacity
expansion analysis (Chapter 5.2), Resource Adequacy studies (Chapters 6.1 and 6.2) and policy studies
(Book 3). The MTEP process culminates in recommendations for various types of transmission
expansion.
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MTEP15 Timeline

{

2015
May June
Dac

MTEP 2014
MTEP 2015

MTEP 2016

Reliability Analysis
MTEP15 Projects SPM1- SPM3

i 4
Jun 2014 | Jan 2016
9/16/2014 12/15/2014 5/19/2015 8/17/2015 ‘ 10/14/2015 {

Stakeholders Submit Projects SPM 1 SPM 2 SPM 3 | PAC Motion 12/10/2015
8/10/2015 BOD Approval
MTEP Draft 1

Figure 2.3-3: MTEP15 baseline timeline

Stakeholder Involvement in MTEP15

Stakeholders provide model updates; project submissions; input on appropriate assumptions; and review
the results and report. This feedback occurs through a series of stakeholder forums. Each of the five
subregions hold Subregional Planning Meetings (SPM) at least three times annually (per FERC Order
890 requirements) to review projects specific to its region. MISO staff and stakeholders review system
needs for each project. Some projects may also use stakeholder Technical Study Task Forces (TSTF) to
discuss analytical results in greater detail or when these results are Critical Energy Infrastructure
Information (CEII)."° The SPMs report up to the Planning Subcommittee (PSC). The Planning Advisory
Committee (PAC) reviews the full MTEP report in detail, and provides formal feedback to the System
Planning Committee (SPC), which is made up of members of the MISO Board of Directors. The SPC
makes its recommendations to the full Board, which has final approval authority (Figure 2.3-4).

' See Chapter 4.1 for more information about FERC Order 890 requirements and milestones
A ey
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Figure 2.3-4: MTEP stakeholder forums




MTEP15 Schedule

Each MTEP cycle spans 18 months. MTEP15 began June 2, 2014, and ends December 10, 2015, with

Board approval consideration (Table 2.3-1).

I Milestone Date
F ; September 16, 2014
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C ~ Ty e (-] - ir [ satirnmc 1 WAY (SRR AV
10 :gional Planning Meetings (SPM)
2 b January 30, 2015
Ke C
C . / A\ May 1 2015
: Nt \ oS | “J
( one ! Gt )
- B “ 5
i " < ¢ € 0, 2V
(¢
-~y A 14 £
= ne sl Uto
veroa ge mpi
N TP T:
/mamics madels JUIY 19, & o
AP, AR
b e AnETR August 10, 201
Do Qfé 0Steq
e
. . - ‘ S 2015
8] meetings (7/27 - 8/17) ' £
- . \ ’
tok 20158
. - = . . . W A
P2 o Vieon ittee final review and moticn >
Yctobher 2 204 F
vsiem i e ¢ EN 2U, « o]
o W O Ny
ad - Sys ' ! Committee review ve Wi ees
v 2 ' P TRm—— =Tl o cen 0, 2(
WISQ Beard of Directors meeling to consider MTEP15 approval J

Table 2.3-1: MTEP15 schedule, major milestones

A Guide to MTEP Report Outputs
MTEP15 is organized into four books and a series of detailed appendices.

Book 1 summarizes this cycle’s projects and the analyses behind them

Book 2 describes annual and targeted analyses for Resource Adequacy — including Planning

Reserve Margin (PRM) requirement analysis and Long Term Resource Assessments
o Book 3 presents policy studies. It summarizes regional studies like the Independent Load

Forecasting and cross-border studies.

e Book 4 presents additional regional energy information to paint a more complete picture of the

regional energy system

e Appendices A through F provide the detailed project information, as well as detailed assumptions,

results and stakeholder feedback




2.4 MTEP Project Types and
Appendix Overview

MTEP Appendices A and B contain the universe of projects vetted by MISO through the planning
process. The appendices in the final MTEP report indicate
the status of a given project in the MTEP review process. ! :
Appendix A contains projects approved by the MISO Board Appendix A contains
of Directors, thereby creating a good-faith obligation for the projects approved by
Transmission Owner to build it. Appendix B lists projects the MISO Board of
with a documented need and anticipated effectiveness, but Directors, thereby

are not ready for execution. A move from Appendlx Bto creating a good-faith
Appendix A is the most common progression through the

appendices, but projects may remain in Appendix B for a obllgatI?n _for the
number of planning cycles. Transmission Owner to

build it
Appendix A includes projects from prior MTEPs that are not "\ /
yet in service, as well as new projects recommended to the
MISO Board of Directors for approval in this cycle. The newest projects are indicated as “A in MTEP15” in
the “Target Appendix” field of the Appendix A spreadsheet.

There are three distinct categories of transmission projects:
e Bottom-Up Projects
e Top-Down Projects
e Externally Driven Projects

The specific types of transmission projects include:
e Other Projects

Baseline Reliability Projects

Market Efficiency Projects

Multi-Value Projects

Generation Interconnection Projects

Transmission Delivery Service Projects

Market Participant Funded Projects

Specific transmission project types align to their parent transmission project categories (Table 2.4-1).




Bottom-Up | Top-Down | Externally
Projects Projects Driven
Projects
Other Projects X
Baseline Reliability Projects X

v

Market Efficiency Projects
Multi-Value Projects

Generation Interconnection Projects
Transmission Delivery Service
Projects

Market Participant Funded Projects
Table 2.4-1 Transmission Project Type-To-Category Mapping

Sl s

Bottom-Up Projects

Bottom-up projects include transmission projects classified as Other projects and Baseline Reliability
Projects, are not cost shared and are generally developed by Transmission Owners. MISO will evaluate
all bottom-up projects submitted by Transmission Owners and validate that the projects represent prudent
solutions to one or more identified transmission issues.

o Baseline Reliability Projects (BRP) are required to meet North American Electric Reliability
Corp. (NERC) standards. Costs for Baseline Reliability Projects approved in MTEP cycles
prior to 2013 may be shared if the voltage level and project cost meet the thresholds
designated in the Tariff. Since MTEP13, Baseline Reliability Projects are no longer cost
shared.

e Other projects address a wide range of project drivers and system needs. Some of these
drivers may include local reliability needs, economic benefits and/or public policy initiatives or
projects that are not a part of the bulk electric system under MISO functional control.
Because of this variety, Other projects generally get classified in one of the following sub-
types: Clearance, Condition, Distribution, Local Economic, Local Multiple Benefit, Metering,
Operational, Performance, Reconfiguration, Relay, Reliability, Relocation, Replacement and
Retirement.

Top-Down Projects

Top-down projects include transmission projects classified as Market Efficiency Projects and Multi-Value
Projects. Regional or sub-regional top-down projects are developed by MISO working in conjunction with
stakeholders to address regional economic and/or public policy transmission issues. Interregional top-
down projects are developed by MISO and one or more additional planning regions in conjunction with
stakeholders to address interregional transmission issues. Interregional projects are cost shared per
provisions in the Joint Operating Agreement and/or MISO tariff, first between MISO and the other
planning regions, then within MISO based on provisions in Attachment FF of the MISO tariff.




e Multi-Value Projects (MVP) meet Attachment FF requirements to provide regional public
policy, economic and/or reliability benefits. Costs are shared with loads and export
transactions in proportion to metered MWh consumption or export schedules.

* Market Efficiency Projects (MEP), formerly referred to as regionally beneficial projects,
meet Attachment FF requirements for reduction in market congestion. MEPs are shared
based on benefit-to-cost ratio, cost and voltage thresholds.

Externally Driven Projects

Externally driven projects are projects driven by needs identified through customer-initiated processes
under the Tariff. Externally driven projects are Generation Interconnection Projects, Transmission
Delivery Service Projects and Market Participant Funded Projects.

¢ Generation Interconnection Projects (GIP) are upgrades that ensure the reliability of the
system when new generators interconnect. The customer may share the costs of network
upgrades if a contract for the purchase of capacity or energy is in place, or if the generator is
designated as a network resource. Not all network upgrades associated with GIPs are eligible
for cost sharing between pricing zones.

e Transmission Delivery Service Project (TDSP) projects are required to satisfy a
transmission service request. The costs are generally assigned to the requestor.

e Market Participant Funded Projects represent transmission projects that provide benefits to
one or more market participants but do not qualify as Baseline Reliability Projects, Market
Efficiency Projects or Multi-Value Projects. These projects are not cost shared through the
MISO tariff. Their construction is assigned to the applicable Transmission Owner(s) in
accordance with Appendix B of the Transmission Owners Agreement upon execution of the
applicable agreement(s).

MTEP Appendix A
MTEP Appendix A contains transmission expansion plan projects recommended by MISO staff and

approved by the MISO Board of Directors for implementation by Transmission Owners. "’

Projects in Appendix A have a variety of drivers. Many are required for maintaining system reliability in
accordance with NERC Planning Standards. Others may be required for Generation Interconnection or
Transmission Service. Some projects may be required for Regional Reliability Organization standards.
Other projects may be required to provide distribution interconnections for load-serving entities. Appendix
A projects may be required for economic reasons, to reduce market congestion or losses in a particular
area. They may also decrease resource adequacy requirements through reduced losses during system
peak or reduced planning reserve needs. Projects may be necessary to enable public policy
requirements, such as current state renewable portfolio standards or Environmental Protection Agency
standards. All projects in Appendix A address one or more MISO-documented transmission needs.
Projects in Appendix A may be eligible for regional cost sharing per provisions in Attachment FF of the
Tariff.

Projects must go through a specific process to move into Appendix A. MISO staff must:

e Review the projects via an open stakeholder process at Subregional Planning Meetings
e Validate that the project addresses one or more transmission needs
e Consider and review alternatives

" Projects with a Target Appendix A in the current MTEP cycle are not officially placed into Appendix A until Board of Directors
approval in December of the cycle year.
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e Consider and review planning-level costs

¢ Endorse the project

o Verify whether the project is qualified for cost sharing as a Generation Interconnection
Project, Market Efficiency Project or Multi-Value Project per provisions of Attachment FF or if
it will be participant-funded

e Hold a stakeholder meeting to review a project or group of projects in which costs can be
shared, or other major projects for zones where 100 percent of costs are recovered under the
Tariff

e Take the new project to the Board of Directors for approval. Projects may move to Appendix
A following a presentation at any regularly scheduled board meeting

The MTEP Active Project List is periodically updated and posted as projects go through the MTEP
process and are approved. Projects generally move to Appendix A in conjunction with the annual
approval of the MTEP report. In addition to the regular annual approval process, under specific
circumstances, recommended projects need not wait for completion of the next MTEP for Board of
Directors approval and inclusion in Appendix A, but can go through an expedited out-of-cycle approval
process.

MTEP Appendix B

Projects in Appendix B have been validated by MISO as a potential solution to address a documented
transmission issue, but are deferred to a future MTEP cycle for final recommendation. Appendix B may
contain multiple solutions to a common set of transmission issues. Projects in Appendix B are not yet
recommended or approved by MISO, so they are not evaluated for cost sharing. Any designation of
project type (Baseline Reliability Projects, Market Efficiency Projects or Multi-Value Projects) for projects
in Appendix B is preliminary. Thus, while some projects may eventually become eligible for cost-sharing,
the target date does not require a final recommendation for the current MTEP cycle. The project will likely
be held in Appendix B until the review process is complete and the project is moved to Appendix A.




2.5 MTEP15 Model Development

Transmission system models are the foundation of the MTEP analytical processes. The viability of the
study results hinges on the accuracy of the models used. Planning model development at MISO is a
collaborative process with significant stakeholder interaction and neighbor coordination. Stakeholders
provide modeling data, help develop assumptions for modeling future transmission system scenarios and
review the models. MTEP models are also coordinated with MISO’s neighboring entities and their system
representation is updated based on their feedback.

MTEP15 underwent some expansion in the model building process. MISO developed a powerflow and
dynamics model suite based on the new TPL-001-4
standard, which included new sensitivity scenarios to be :
built. Secondly, there were two sets of models built, driven Changes ,l 3 Athe MTEP15

by the Expansion Planning’s study process change. One model-building process
model set contained approved future projects from MTEP14 include additional powerflow
Appendix A, and the other model set contained approved and dynamics models based
MTEP14 Appendix A projects and projects targeted for
approval in MTEP15.

on a new standard
N,

For MTEP studies, models for steady-state powerflow, dynamics stability reliability and economics are
built to represent a planning horizon spanning the next 10 years. The primary sources of information used
to develop the models are:

e MISO’s Model on Demand (MOD) powerflow base case with future project information
MISO members, including Transmission Owners, Generation Owners and Load-Serving Entities
Eastern Reliability Assessment Group (ERAG) Multi-regional Modeling Working Group (MMWG)
series models used for external area representation

e ABB PROMOD PowerBase database
Neighboring planning entities

MTEP models are interdependent (Figure 2.5-1).
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Figure 2.5-1: MTEP15 model relationships

Reliability Study Models

Powerflow Models

MISO developed regional powerflow models for MTEP15 as required by the new TPL-001-4 standard

(Table 2.5-1). Developed model base cases and sensitivity cases are listed with the TPL-001-4
requirement.

Model
Year Base Case Models Sensitivity Models
Year 2 2017 Summer Peak (Wind at 14.7%) | 2017 Light Load (minimum load level) (Wind at 0%)
TPL requirement R2.1.1 TPL requirement R2.1.4
2020 Summer Peak (Wind at 14.7%) | 2020 Light L.oad (minimum load level) (Wind at 90%)
TPL requirement R2.1.1 TPL requirement R2.1.4
2020 Summer Shoulder (70-80% peak) 2020 Summer Shoulder (70-80% peak)
Year 5 (Wind at 40%) (Wind at 90%)
TPL requirement R2.1.2 TPL requirement R2.1.4
2020/21 Winter Peak (Wind at 30%) Not required
MISO MTEP model
Year 10 2025 Summer Peak (Wind at 14.7%) Not required

TPL requirement R2.2.1

Table 2.5-1: MTEP15 Powerflow Models




Assumptions regarding inclusion of future transmission, generation and load facilities are: |

Load

e Load is modeled based on seasonal load projections provided by member companies to the
MISO MOD system.

Generation

e Existing generators are included. Planned generators with signed Generation Interconnection
Agreements are included according to their expected in-service dates.

Transmission Topology —Two sets of powerflow models were developed:

e MTEP14 Appendix A, which includes only future approved transmission facilities first approved in
MTEP14 and future projects approved in prior MTEP studies.

e MTEP14 Appendix A plus MTEP15 Target Appendix A: This includes future transmission projects
approved in Appendix A through prior MTEP studies and new transmission projects submitted for
approval in the MTEP15 planning cycle to verify their need and sufficiency in ensuring system
reliability

LBA Generation Dispatch Methodology

The generation dispatch in steady-state powerflow models is done at the Local Balancing Area (LBA)
level. Network Resource type generation is dispatched in an economic order to meet the load, loss and
interchange level for each LBA. The area interchange for each LBA is determined by the transaction table
agreed upon by transaction participants, and the generation is dispatched to account for the cumulative
MISO net area interchange level. Wind generation is typically an energy resource; however, wind
generation is dispatched in models to address renewable energy standards. Wind generation is
dispatched at capacity credit level in summer peak models and average and high levels in off-peak
models. The percentage values for wind generation (Table 2.5-1), are based on the nameplate capacity.

e 147 percent is wind capacity credit based on MISO’s Loss of Load Expectation study
e 40 percent represents the average wind output level

e 90 percent represents the high wind output level

e 30 percent represents the wind output level in the winter model

The input of LBA dispatch is the generation and load profile data submitted by members in the MOD
system. Output of generators is determined considering several factors such as seasonal output
variations, equipment limitations, policy regulations, approved retirements and local operational
guidelines for reliable grid operation. Behind-the-meter generation, hydro machines and non-MISO
generation information is retained from generation and load profiles submitted in MOD. Energy resources
are not dispatched except for wind resources as described above.

During the model development process, powerflow models are reviewed for reasonableness of data and
performance. This review is achieved through extensive data checks, stakeholder reviews and feedback.
MISO planning staff produces a model data check and case summary document, which is made available
to the stakeholders along with the models.

Within the system conditions for each MISO control area for 2017 summer and 2020 summer models,
there may be differences in the load values for each area from the Module E load values due to inclusion
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of station service loads and non-member loads embedded in MISO members model control areas (T able

2.5-2).
2017 Summer Peak 2020 Summer Peak
Kina (all numbers in MW) (all numbers in MW)
Area Losse Area
GEN Load | Losses | Interchange GEN Load s | Interchange |
HE 1,282 510 26 746 1,126 526 25 576
DEI 7,591 7,416 314 (145) 7,940 7,554 314 65
SIGE 1,692 1,803 30 (141) 1,776 1,797 29 (50)
IPL 3,013 2,921 80 8 3,055 2,961 80 1
NIPS 3,308 3,643 55 (396) 3,450 3,760 61 (376)
METC 11,296 9,991 341 964 | 11,543 | 10,099 335 1,109
ITCT 10,927 | 11,418 242 (733)| 10,810 | 11,385 245 (820)
WEC 6,650 6,436 99 103 6,717 6,559 101 45
MIUP 514 617 24 (128) 520 630 25 (136)
BREC 1,387 1,765 19 (396) 1,617 1,781 15 (179)
EES-EAI 9,004 7,738 197 1,068 9,217 7,951 175 1,088
LAGN 2,946 1,432 21 1,493 2,636 1,506 18 1,112
CWLD 226 390 1 (74) 248 417 i (49)
SMEPA 1,124 789 23 312 1,194 817 23 355
EES 21,702 | 22,937 456 (1,701) | 22,422 | 24,136 475 (2,198)
AMMO 9,287 8,767 185 334 9,362 8,691 199 472
AMIL 10,535 9,637 230 668 | 10,777 9,362 232 1,183
cwLP 519 439 4 76 516 449 4 64
SIPC 476 335 16 125 486 354 15 117
CLEC 3,423 2,713 67 643 3,641 2,833 73 735
LAFA 230 481 7 (259) 253 515 7 (269)
LEPA 87 229 01 (143) 92 235 0.1 (143)
XEL 9,253 | 10,353 263 (1,377) 9433 | 10,585 244 (1,409)
MP 1,729 1,856 55 (184) 1,689 1,889 75 (277)
SMMPA 136 612 2 (478) 144 643 1 (500)
GRE 2,459 2,673 88 (304) 2,482 2,690 89 (300)
OoTP 2,094 1,366 85 641 2,141 1,428 84 626
ALTW 3,984 4,059 83 (158) 4,161 4,262 89 (190)
MPW 225 162 1 62 223 164 2 57
MEC 5,827 6,004 92 (269) 5,828 6,196 93 (461)
MDU 421 685 14 (278) 420 738 14 (333)
DPC 917 1,061 41 (185) 909 1,091 41 (222)
ALTE 3,590 2,704 81 800 3,648 2,790 81 772
WPS 2,117 2,710 54 (652) 2,114 2,761 55 (707)
MGE 368 766 10 (410) 338 786 11 (460)
UPPC 60 234 sl (182) 236 8
140,394 | 137,560 | _ 3,308 (549) | 1&3"5 [ 140484 | 3337 |

Table 2.5-2: System conditions for 2017 and 2020 models, for each MISO control area




Dynamic Stability Models

Dynamic stability models are used for transient stability studies performed as part of NERC TPL
assessment and generation interconnection studies (Table 2.5-3). New stability models for study are
required for TPL-001-4 standard.

Model Year Base Case Dynamic Models Sensitivity Dynamic Models

2020 Summer Peak (Wind at 14.7%) 2020 Light Load (minimum load) (Wind at

TPL requirement R2.4.1 90%)
Year 5 TPL requirement R2.4.3
2020 Summer Shoulder (70-80% peak) 2020 Summer Shoulder (70-80% peak)
(Wind at 40%) (Wind at 90%)
TPL requirement R2.4.2 TPL requirement R2.4.3

Table 2.5-3: MTEP15 dynamic stability models

The MTEP14 dynamics data was the starting point for
MTEP15 dynamics model development. This data was Dynamic stability models
updated with stakeholder feedback to develop the included new dynamic load
MTEP15 dynamics models. Additionally, the ERAG
MMWG 2014 series dynamic stability models were
reviewed and any improved modeling data was
incorporated in the MTEP15 dynamics models.

modeling practices driven by
the new TPL standard

e

There is significant enhancement in load modeling in MTEP15 dynamic models driven by Requirement
2.4.1 of the TPL-001-4 standard. The load models must be represented by complex or composite load
models to adequately capture the impact of induction motor loads. Assumptions for generator dispatch for
stability models are identical to steady-state powerflow models.

The dynamics package is verified by running a 20-second, no-disturbance simulation and some other
sample disturbances at select generator locations in the MISO footprint. Simulation results show
expected performance of generators and active elements within the MISO system. Charts showing
simulation results are posted for stakeholder review.

During the MTEP15 dynamics models review, stakeholders were asked to provide inputs on:

e Updates to existing dynamics data
e Additional dynamic models for new equipment
e QOutput quantities to be measured

Economic Study Models

Economic study models are developed for use in the MTEP economic planning process. These models
are forward-looking, hourly models based on assumptions discussed and agreed upon through the
stakeholde1r2 process. For MTEP15, the Planning Advisory Committee (PAC) approved the following future
scenarios:

*2 For more details on these assumption scenarios, see Chapters 5.2: MTEP_ Future Development and 5.3: Market Congention
Planning Study.




Central and North Regions

e Business as Usual (BAU)
High Growth (HG)
Limited Growth (LG)
Generation Shift (GS)
Public Policy (PP)

South Region
Business as Usual (BAU)

Generation Shift (GS)
Public Policy (PP)
South Industrial Renaissance (SIR)

The base data used in all future scenarios is maintained through the PROMOD PowerBase database.
This database uses data provided annually by ABB as a starting point. MISO then goes through an
extensive model development process that updates the source data provided by ABB with more accurate
data specific to MISO.

Updates include data obtained from the following sources:
e MISO Commercial Model for generator maximum capacities and hub data
e Generator Interconnection Queues (MISO and neighbors) for future generators
e Module E data for energy and demand forecasts, behind-the-meter generation, interruptible
loads and demand response data
Powerflow model (developed through the MTEP process) for topology
Publically announced generation retirements
Specific stakeholder comments/updates
Generation capacity expansion (developed by MISO staff — see Chapter 5.2: MTEP Future
Development)

As part of the economic model development process, the PowerBase database is verified to ensure data
accuracy through numerous checks. Model verification is broadly comprised of generator economic data
validation, demand and energy data checks and PowerBase-powerflow network topology mapping.

The PowerBase database, including system topology, was posted for stakeholder review. During the
review period stakeholders were asked to provide:

e Updates to generator data
o Maximum and minimum capacity
o Retirement dates
o Emission rates
e Updates to powerflow model mapping to PowerBase
o Generator bus mapping
o Demand mapping
e Updates to contingencies and flowgates/interfaces monitored

In addition to the stakeholder review process, MISO collaborates with neighboring entities to develop a
coordinated model that more accurately reflects the neighbors’ systems. Highlights of this collaboration
include extensive updates from Pennsylvania-based PJM Interconnection and Arkansas-based
Southwest Power Pool (SPP).




2.6 Competitive Transmission

As part of FERC Order 1000, all jurisdictional public

utility transmission providers were required to In 2014 and 2015, MISO engaged its
remove from their tariffs and agreements any stakeholders in discussions to further
provisions that granted a federal right of first refusal T 7

to construct new transmission facilities whose costs refine and_ develop the competitive

are regionally allocated. In implementing this transmission process through multiple
requirement, MISO adopted the developer selection stakeholder workshops

approach in its competitive transmission process. As o=
a result, the MTEP process will continue to determine which regional transmission facilities will be
constructed; however, the construction, ownership, operation and maintenance of eligible transmission
facilities will now be open to competition rather than automatically assigned to incumbent utilities. For any
competitive transmission facility, MISO will solicit proposals from Qualified Transmission Developers,
whether they are incumbents or new entrants.

MISO’s competitive transmission process was filed in October of 2012; however MISO began to engage
its stakeholders in discussions to further develop and refine the MISO competitive transmission process in
2014 through multiple stakeholder workshops. > MISO used this process to define:

e The criteria by which MISO qualifies interested transmission developers for the process

e The criteria by which a qualified transmission developer will be selected to construct, own, and
operate regional transmission facilities (located in states that do not contain Right of First Refusal
legislation)

e The triggers for reevaluating a project and/or transmission developer(s)

These workshops helped create the collaborative environment needed for MISO and its stakeholders to
refine and develop this competitive process and the associated governance (including tariff language and
business practice manuals).

The stakeholder workshop participation averaged more than 50 registered participants, including
transmission developers, transmission owners, regulators and other interested parties. As a result, the
MISO Tariff was revised in September 2015 and October 2015 to incorporate the competitive
transmission process refinements and modifications. In addition, MISO revised its Business Practice
Manuals (BPM) as a part of the stakeholder workshops. The BPMs are a product of the significant
stakeholder input received during the stakeholder workshops, as well as information provided by MISO’s
subject-matter experts and expert consultants.

In 2015, MISO also conducted a dry run of the competitive transmission developer selection process to
identify any process concerns, issues and improvements prior to the finalization of the process and its
governing language. MISO created a hypothetical project and issued a Dry-Run Request for Proposals
(RFP) to stakeholders on May 4, 2015. Participation in the dry run was voluntary and MISO received
seven fictitious proposals from the following entities: Entergy Mississippi Inc./Entergy Arkansas Inc.; Xcel
Energy Transmission Development Co.; Southern Indiana Gas & Electric Co., dba Vectren Energy
Delivery; ITC Midwest LLC; Transource Energy LLC; Duke-American Transmission Co. LLC; and Public

¥ The Competitive Transmission Process webpage on the MISO website contains links to these stakeholder workshops.

https://www.misoenergy.org/Planning/Pages/TransDevQualSel.aspx
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Service Enterprise Group. The dry run afforded MISO a tremendous opportunity to understand
improvements to its internal processes and to identify potential process improvements for both MISO and
participating entities. In addition, it allowed the volunteering participants to provide constructive feedback
on the dry run with suggestions and comments to improve the process. MISO thanks those that
volunteered their time and resources to this effort. The dry-run exercise was a useful and beneficial effort
for both MISO and the participants, as the broader MISO stakeholder community will benefit from the
application of those lessons learned.

Process
The MISO Competitive Transmission Process has a defined life cycle (Figure 2.6-1).

Developer
Selection (as needed)

Figure 2.6-1: The lifecycle of the MISO Competitive Transmission Process

The prequalification process is an annual cycle that opens in January. Any transmission developer that
intends to bid on MISO competitive transmission projects must be designated by MISO as a Qualified
Transmission Developer (QTD) to submit a proposal. To obtain QTD status, interested transmission
developers must submit an application and be approved by MISO in the annual prequalification cycle. An
existing QTD must renew its status annually during the annual QTD renewal cycle, which happens
simultaneously with the prequalification cycle.

Transmission facilities eligible for competitive bidding are developed through the MISO Transmission
Expansion Planning (MTEP) process. Eligible transmission facilities, referred to as Competitive
Transmission Projects, contain transmission facilities that are approved by the MISO Board of Directors
as part of a Market Efficiency Project (MEP) or a Multi-Value Project (MVP) (Figure 2.6-2). Eligible
transmission facilities include those facilities that are not upgrades or otherwise assigned to an incumbent
Transmission Owner due to Applicable Laws and Regulations pursuant to Attachment FF Section VIILA
of the MISO Tariff.

The MISO competitive transmission process has no impact on the MTEP process; however it uses the
MTEP output to determine Competitive Transmission Projects. All Competitive Transmission Projects will
be posted to the MISO website for competitive bidding within 30 days of the MISO Board of Directors’
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approval of the MTEP report (typically in December of each year) (Figure 2.6-3). QTDs have six months
to develop and submit their proposals; then MISO has six months after the submission deadline to
evaluate the proposals and designate a Selected Proposal.

Transmission
Developers

Identifies & Qualify
Develops Developers Implement

Transmission and Bid Projects
Projects Selection

Bid
Evaluation & Ownership
Selection

Prequalify
Developers

Operate &
Maintain

Figure 2.6-2: Process flow for Transmission Developer Qualification and Selection

MTEP 15

Figure 2.6-3: Annual Cycle

Potential Projects

MTEP14 was the first MTEP cycle in which eligible transmission facilities were subject to MISO’s
competitive transmission developer selection process and MTEP15 is the first MTEP cycle to recommend
a project containing competitive transmission facilities. As discussed further in Chapter 5.3: Market
Congestion Planning Study, MTEP15 recommends the approval of the Duff — Rockport — Coleman 345
kV Market Efficiency Project (MEP). This project contains Competitive Transmission Facilities eligible for
the MISO competitive transmission developer selection process. Should the MISO Board of Directors
approve the to-be-determined Market Efficiency Project as part of MTEP15, MISO will post a Request for
Proposals for the to-be-determined Market Efficiency Project’s Competitive Transmission Facilities and
solicit proposals from QTDs within 30 days of the MISO Board of Directors’ approval.
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3.0 Introduction

Since the first MTEP report in 2003, more than $10.5 billion in projects have been constructed in the
MISO region. Not including withdrawn projects, there are currently $23.3 billion of approved projects in
various stages of design, construction, or already in-service through the MTEP15 cycle.

Chapter 3.1 presents a status update on the implementation of active projects approved in previous
MTEP reports. Chapter 3.2 provides a historical perspective of past MTEP approved plans.




3.1 MTEP13 Status Report

MISO transmission planning responsibilities include
monitoring the status of previously approved MTEP MISO transmission
Appendix A projects. MISO surveys all Transmission Owners planning responsibilities
on a quarterly basis to determine the progress of each
project. Since 2006, these status updates are reported to the
MISO Board of Directors and posted to the MISO MTEP y ]
Studies web page. This chapter provides the status of implementation of
MTEP14 Appendix A projects as of April 2015, and previously approved
elaborates on the status of the MTEP11-approved Multi- MTEP Appendix A
Value Project (MVP) Portfolio.

include monitoring

progress and the

projects
Following a project’s approval, MISO provides transparency AN, /
by tracking the progress of projects. Project tracking ensures
a good-faith effort to move projects forward, as prescribed in the Transmission Owners’ Agreement.
Transmission Owners provide costs, in-service dates and status updates after these project milestones:

e Milestone 1: Final Subregional Planning Meeting/Out of Cycle Request Submittal
e Milestone 2a: Pre-project approval
e Milestone 2b: Developer selection
o Only applicable for Market Efficiency Projects (MEP) and MVPs that will proceed
through the MISO inclusive evaluation process to select the transmission
developer
Milestone 3: Prior to ordering long lead materials
Milestone 4: Pre-construction
e Milestone 5: Facility completion

Going forward, as part of MISO’s Order 1000 implementation, MISO’s post approval role will expand for
cost-shared projects. Cost-shared projects and the developers selected to construct, own and operate
them are subject to reevaluation if costs increase, schedules are delayed or the selected developer’s
qualifications/capabilities materially change. MISO and its stakeholders continue to develop the criteria
and process to determine if a selected developer and/or a project should continue to be constructed to
meet the needed driver and timetable. '

No MTEP15 projects are under reevaluation; however,
general cost overrun and in-service date delay thresholds are The majority of projects
referenced to concentrate the MTEP15 variance analysis on have small or no

only relevant projects and trends. While only projects deviations from the MTEP
exceeding potential thresholds are highlighted in this chapter,
these projects are the exception and not the norm. The
majority of projects have small or no deviations from the
MTEP approved costs and schedule.

approved costs and
schedule.
Ny

»/

Since MTEP13, MISO has performed cost and variance analysis on previously approved MTEP projects.
The cost and schedule variance summarizes the differences between what was originally approved in
MTEP and most up-to-date projections. The MTEP15 cost and variance analysis considers all MTEP14
Appendix A projects that are not in service or withdrawn as of April 2015. Additionally, because of the

'* Refer to Chapter 2.6: Competitive Transmission for additional details
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amount of investment of the MVP Portfolio relative to other projects included in Appendix A the'i‘l‘NP
Portfolio is excluded from the subset used in the variation analysis (Figures 3.1-1 and 3.1-2) and instead
detailed in a status report (Figure 3.1-3).

The MTEP14 Appendix A projects in the variance analysis represents 590 projects totaling $5.7 billion in
approved investment. Of the projects in MTEP14 Appendix A, 43 percent were approved in MTEP14 and
the remaining 57 percent were approved in MTEPO3 through MTEP13. All costs contained within this
section are in nominal, as-spent dollars.

Non-MVP Project Cost Variation

The total costs for the 590 MTEP14 Appendix A projects have increased from the MTEP-approved $5.7
billion to $6.3 billion, thus the average cost variance is 10.7 percent. In MTEP14, the average cost
increase from approval was 9.7 percent for a similar subset of MTEP-approved projects. Costs can vary
for multiple reasons. At the time of Board approval, a project cost estimate reflects:

Rough line routing and station costs
Estimated labor and materials
Known environmental concerns
Contingency allowance

At project completion, after regulatory issues have been addressed and uncertainties eliminated, a
project’s updated cost reflects:

e Final line routing and costs
e Actual commodity and labor costs
¢ Total environmental mitigation costs

Overall, projects with larger percent cost increases were a minority. The projects with a largest
percentage deviation were generally projects with a small total cost. The current estimates have no
reported cost increase from the approval estimates for 70 percent of the non-MVP MTEP14 Appendix A
projects; 82 percent of estimates have deviated by less than 25 percent (blue line, Figure 3.1-1), which is
consistent with the trend from the last two years.

The cost-shared projects of the MTEP14 Appendix A subset represent $1.7 billion in approved MTEP
investment. Of the 19 cost-shared projects’ cost estimates, nine projects’ cost estimates have not
increased since approval. Seven projects’ costs are projected to increase by more than 25 percent — all
of these projects are Baseline Reliability Projects not justified based on economics (red line, Figure 3.1-
1). While the cost-shared trend has consistently increased over the last two years, the number of cost-
shared projects with cost increases greater than 25 percent has remained constant. The increasing trend
is a function of the total number of active cost-shared projects (the denominator) decreasing as projects
go into service.

The largest deviations on a percentage basis are primarily small projects. Each of these projects had
small changes in scope (substation work, right of way, routing) that was a large percentage of the total
project cost (bar graph, Figure 3.1-1). There were two exceptions: A $490 million Baseline Reliability
Project currently has a projected cost variance of 31 percent and a $360 million Baseline Reliability
Project currently has a projected cost variance of 42 percent. Both increases are attributed to a state
commission requiring a longer line routing and the ability for future expansion.




19 total active cost shared projects
(12 with <25% increase)

*Each project below is a reliability project; not
justified based on economics

1 Project Size
»<$10M

Percentage of projects with updated

cost estimates >25% of MTEP approved 3

33% = $10M-$20M

= $20M-$30M

>$30M
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N 1 1 1
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Cost Increase (% of MTEP Approved Cost)

Figure 3.1-1: Cost variation trends from approval to current
for non-MVP MTEP14 Appendix A projects as of Q1 2015
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Non-MVP Project Schedule Variation

The 590 MTEP14 Appendix A projects have, on average, adjusted their in-service date back by 13
months. In the MTEP14 report, the average in-service delay for a similar subset of projects was 16
months. Little or no impact on reliability is expected from the adjusted in-service dates. Transmission
Owners may adjust project in-service dates to match system needs. Common drivers of schedule
variance include:

Budgetary constraints

Weather

Length of regulatory process

Equipment or material delays

Time required to secure property rights

Changes in design resulting from routing changes

The expected in-service date of 50 percent of MTEP14 Appendix A project have not extended beyond the
MTEP-approved estimate. Projected in-service dates have extended beyond 12 months for 27 percent of
the MTEP14 Appendix A investment (blue line, Figure 3.1-2).

The current expected in-service date has been extended by more than 12 months from the MTEP
approval for eleven of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>