Potomac Economics, Ltd. POTOI\{ {C
9990 Fairfax Boulevard, Suite 560 A Telephone: 383-0720
Fairfax, Virginia 22030 ECONONHCS Facsimile: 703-383-0796

May 3, 2016

Honorable Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, D.C. 20246

Re: Informational Filing of Midwest Independent Transmission
System Operator, Inc.’s Independent Market Monitor

Dear Secretary Bose:

Pursuant to the Commission’s orderMindwest Transmission System Operator, Inc., 118
FERC 161,020 at P 12 (2067he Independent Market Monitor (“IMM”) hereby sultsnthis
informational report on the effectiveness and nieedhanges in the Narrow Constrained Area
(“NCA") designation approved on January 19, 2007.

This report contains an updated evaluation of &né criteria used to designate the
existing NCAs and evaluate the applicable NCA thoéds. The report also includes a summary
of the mitigation that was implemented in the NGéisthe Midwest Independent System
Operator (MISO) administered energy markets anasaessment of the effectiveness of the
NCAs.

l. Background

Market power mitigation measures contained in tH8®™Tariff are designed to mitigate
market power that arises when transmission conssrénat limit competition in certain areas of
the market bind. Such constraints create locatiorerket power. Two types of constrained
areas are defined: Narrow Constrained Areas anddBConstrained Areas (“BCAs”). NCAs
are explicitly designated because they are chrbypicnstrained and raise more severe
locational market power concerns. BCAs are notliedy designated and include all other
constrained areas.

The purpose of designating an area as an NCAuslipe tighter thresholds in
identifying participant conduct and measuring mgpact on the market to determine when the
imposition of mitigation is warranted. These tighthresholds reflect a reduced tolerance for
potential market power abuses, which is appropimalight of the higher frequency with which
the constraints are binding and, hence, the ineceasverity of the locational market power.

! 118 FERC 1 61,020 at P 12 (2007) (“the Commissidimequire . . . an informational report
summarizing the effectiveness or changes requirtetNCA (for example, re-defining the
NCA with a updated GSF or updating the NCA thresivalue to incorporate new net annual
fixed costs data)”.
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A. Definition of NCAs

A constrained area warrants designation as a N@/Adtisfies two tests under the
FERC-approved market power mitigation measuresatoed in the MISO Tariff. First, the
transmission constraint must have bound for maxa 800 hours over the prior 12 months.
These hours include those in which MISO made comanits or took other actions to manage
the congestion. Second, one or more suppliers fraegiently be pivotal — i.e., its resources are
needed to meet the load and manage the congestmthe constrained area. An area that
satisfies these two tests is particularly vulnezdablmarket power abuse. The NCA designation
is necessary to assure that wholesale electriditgpwill remain just and reasonable.

B. Conduct-Impact Mitigation Process for NCAs

When a flowgate within an NCA experiences a Bindimgnsmission Constraint, the
NCA is considered to be binding. In such instanoa$y generators which have GSFs that
exceed the Constraint GSF Cutoff are evaluatedruhdeconduct and impact test. The test first
evaluates whether the Market Participant’s behasxaeeds the conduct thresholds and, if so,
the price impact of the conduct is evaluated. @fuee, before mitigation is applied in an NCA,
four conditions must be met: (1) there must bemaliBg Transmission Constraint within the
NCA; (2) the generator's GSF on the given constnainst exceed the Constraint GSF Cutoff;
(3) the generator’s energy offer must exceed tmelgct threshold; and (4) the conduct must
cause a significant price impact.

NCA Mitigation is performed in concert with the RIDS for realtime in an automated
process involving a conduct and impact test. S8egtember 30, 2007, the DA RSC has been
used to evaluate day-ahead mitigation. As natetigation only occurs when a unit or units
have failed both an automated conduct test anditomeated impact test. Conduct tests are
preformed every hour and impact tests (if requieed)performed every five minutes for the
real-time market and once a day for all 24 hourghe day-ahead market. It is important to note
that these NCA conduct and impact tests procedareeautomated and involve no discretion
whatsoever on the part of the IMM.

[l. Existing NCAs

A. Definition of NCA in Southeast Minnesota, Northen lowa, and Southwest
Wisconsin

The area approved for the NCA in the Commissiom@ge®January 2007 order includes
portions of Minnesota, lowa, and Wisconsin (i.be tMinnesota NCA”). The area is defined by
a set of constraints that limit imports from sotdmorth into Minnesota. There are two
dominant parallel electrical paths that limit powaported into Minnesota from the south.

The first is a series of 345 KV transmission faigh in a path from Raun in western lowa
to Lakefield, to Wilmarth, and to Blue Lake in sbetn Minnesota. The second path is also a
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series of 345 KV transmission facilities in a patim Tiffin in eastern lowa to Arnold, to
Hazleton, to Adams, to Pleasant Valley, and torleré&sland in southern Minnesota.

Many distinct constraints are associated with tipgghs and each constraint includes a
limiting transmission element and potentially atoogent element so one limiting element can
be associated with many constraints. A list oftthesmission constraints that define the
WUMS and SE Minnesota NCA constraints are peridgicgpdated on the MISO web page.

B. Definition of NCA in Wisconsin and Upper Michigan (WUMS) and Northern
Wisconsin and Upper Michigan (NWUMS)

Two additional NCAs were approved by the Commissibthe start of the MISO energy
market. The first is the Wisconsin Upper Michigaystem (“WUMS”) area, which includes
eastern Wisconsin (east of the Arpin bus) and thedd Peninsula of Michigan. The second is
North WUMS, which includes only the Upper Peninsplid/lichigan. North WUMS is a sub-
region within WUMS. The transmission constraimiattdefine these NCAs are posted on the
MISO website.

C. Definition of AMITE South and WOTAB NCA in MISO South

Prior to the integration of the MISO South Regithre Commission approved two
additional NCAs. The first, was the West Of Thelefalaya Basin (“WOTAB”) which
includes southwest Louisiana and all of the cordreh in eastern Texas. The second was the
Amite South NCA which encompasses most of soutHaassiana. The Amite South NCA
includes all of the ELL-South and ENOI serviceiterres. The transmission constraints that
define these NCAs are posted on the MISO website.

D. NCA Constraint Definition

The initial list of the transmission constraintattdefined the NCA constraints for these
areas are supplemented over time using the samgiealgorocedures used to define the
original list. Each of these constraints cantipawer flows from outside to inside the NCA.

E. NCA Units

A table showing the list of generators that ardéuded in the NCA is posted on the
MISO website. The list may be modified based angmission system topology changes.

1. Updated NCA Definition Criteria

The first analysis needed to determine whetheraa should be designated as an NCA
identifies the frequency with which the relevanhswaints were binding. Table 1 shows the
number of binding constraint hours during 2012hie Minnesota, WUMS, and North WUMS
NCAs. The “Constraint” columns in Table 1 show when a binding constraint resulted in
changes in dispatch or commitment of generatidme “Total” columns include these hours, as

Page 3



Hon. Kimberly D. Bose
May 3, 2016
Page 4

well as hours in which supplemental generator camemts were made in anticipation of
congestion into the NCA.

Table 1: Binding Constraints in 12 Month Period, D15- 2016

AMITE
Minnesota | North | WUMS | South | WOTAB

Month NCA WUMS | NCA NCA NCA

Total Total Total Total Total
April 147 57 57 98 36
May 152 157 129 120 413
June 125 158 138 18 163
July 88 179 118 20 192
August 201 64 57 45 256
September 370 213 175 22 45
October 113 510 271 39 142
November 118 158 144 14 106
December 40 81 81 31 39
January 32 227 227 28 69
February 26 214 165 79 161
March 120 243 226 41 217
Annual Total 1532 2000 1788 555 1839

The constraint totals in Table 1 are for the pefrodh April 1, 2016 through March 31,
2016. In this period there were 1532 hours wherN@A constraints were binding in the real-
time market into the Minnesota NCA. In WUMS, tharere 1788 hours with binding
constraints in the real-time market and North WUN#8 over 2000 binding hours (the
maximum for use in the threshold formula). In AenBouth there were 555 hours when
constraints were binding and in WOTAB there 183@reo Hence, the 500-hour NCA criterion
is satisfied in all the existing NCAs.

Though congestion declined, continued high levélsind generation and related
transmission outages related to planned transmisgigrades in MISO’s North region
contributed to the continued Minnesota NCA congesiin the period. Accordingly, we expect
that the constraints that define the Minnesota N@lAcontinue to significantly surpass the 500-
hour criteria during the next 12 months.
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Congestion into WUMS has declined in recent yeduis,in part key transmission
enhancements as well as new generation additidie congestion is now often from north to
south from WUMS to Com Ed. However, congestiothim period continued to significantly
exceed the annual 500 hours threshold for defiam@lCA. Although there have been a number
of transmission projects in WUMS, we still expdwttthe constraints that define the WUMS
NCA to surpass the 500-hour criteria during thetd&xmonths.

North WUMS congestion exceeded 2000 hours and weatthe area to continue to
significantly surpass the 500-hour criteria.

Congestion into the Amite South NCA during the 1@ period of post-market
integration result was less than experienced duhagre-market integration time period studied
and less than 2015 but slightly above the 500-kateria and we expect the NCA criteria may
be satisfied during the next 12 months.

Congestion into the WOTAB NCA continued to be siigaint during the period. With
improvements in OP Guides and transmission utibnatve expect congestion to potentially
decrease but that it will continue to significangiyceed the 500-hour criteria in the next 12
months.

The second criterion for defining an NCA is thaear more suppliers are typically
pivotal when the NCA constraints are binding. A@lier is pivotal when a Binding
Transmission Constraint cannot be managed withr gilygpliers’ generation resources, i.e., the
resources of the pivotal supplier are needed tcag@the constraint. To determine whether a
supplier is pivotal, we evaluate the GSFs for gatoes owned by the various suppliers that
affect the constraint. The GSFs indicate whatiporf a unit's incremental output flows over
the constraint. Once these are determined fayeskrating units, the total impact that an
individual supplier has on a constraint can beuwdated.

The basic approach is to change a supplier's outpauimanner that maximizes
congestion on a transmission constraint. The implihis additional flow on the constraint is
then compared to the impact that all other supgliggneration has on the constraint if this
generation is re-dispatched to relieve congestiothe constraint. If the impact of the individual
supplier is sufficient to cause the limit for thenstraint to be exceeded even when the other
suppliers are re-dispatched to minimize the flowsrdhe constrained facility, the supplier is
pivotal.

This analysis is based on interval level resulthefreal-time energy market. As in past
years, these results show that during congestedvads (instances when an NCA constraint is
binding in the energy market), the vast majority aleast one pivotal supplier in the
Minnesota, WUMS, and North WUMS, WOTAB, and Amiteuth NCAs. During the twelve
months of 2015 analyzed in the IMM State of The kaReport, typically all the NCAs had
pivotal suppliers in nearly all the congested wvis.
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V. NCA Threshold

On May 1, 2016, the NCA thresholds were updatedtiier Minnesota NCA, North
WUMS, WUMS, WOTAB, and Amite South NCAs. The lacaial threshold for an NCA is
defined in the tariff to be equal to:

Narrow Constrained Net Annual Fixed Cost
Area Threshold Constrained Hours

The Net Annual Fixed Cost is equal to the revenerenpegawatt that would need to be
earned by a new peaking generator in excess af@dheevenue it can expect to receive from the
MISO electricity markets to cover its fixed costs;luding return on equity. The net revenue
from the MISO electricity markets would equal tharket revenue that could be expected from
the unit minus its variable production costs. theo words, the threshold would allow price
increases in the Narrow Constrained Areas to thenéxhat additional profits derived from
energy sales in these areas would be sufficienafaew peaking unit to profitably enter the
market.

Constrained Hours are defined as the total numbépuors during the 12-month period
when there is a binding transmission constrainis Tiamber cannot exceed a maximum of 2,000
hours. As shown above, the Binding TransmissionsBaint hours for the 12-month period
analyzed in the Minnesota NCA equaled 1532. InWHgMS, NCA the total was 1788. In
North WUMS the total exceeded 2000 and was capmedvipdule D. In the MISO South
Region, the Amite South NCA the total number of gested hours was 555 and the WOTAB
NCA was 1839.

The Net Annual Fixed Costs were determined by obtgian estimate of the overnight
capital cost of an advanced combustion turbine nigdine Energy Information Administration
and deriving gross annualized fixed costs of $920@5 KW-year and subtracting the Net
Revenues for the prior 12-month period. The NeteRees were calculated using the following
assumed generating characteristics and costs:

» an assumed heat rate of 9,750 mmBTU/KWh and vai@sM of $10.19 per MWh;

» daily gas prices based on the Chicago Citygateeplas a combined basis differential
and distribution charge of $0.61/mmBTU for the WUMISd North WUMS areas and of
$0.38/mmBTU for the lowa/Minnesota area and $0.388WU from the Henry Hub to
the WOTAB and Amite South areas;

* capacity revenues equal to clearing prices fron2016-2017 PRA

» aforced outage rate of 5 percent; and

* a minimum run-time of 1 hour.

These assumed costs and physical characteristiassad to estimate the net revenues of

the new unit from MISO’s energy, ancillary servicasd capacity markets. Based on these
assumptions, the net revenue estimated for the N@vAs the past 12 months were: $46.75 for
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WUMS, $48.14 per KW-year for North WUMS, and $256&r KW- year for SE Minnesota,
$30.22 per KW-year for Amite South, and $34.16Kéfyear for WOTAB.

Based on these values, the NCA threshold for teeggncomponent of suppliers’ offers
are $25.73 per MWh for WUMS, $22.31 for North WUM&)d $43.83 per MWH for SE
Minnesota, $100.00 per MWh for Amite South, and .881per MWH for WOTAB per the
formula specified in Section 64.1.2(d) of the MIS@riff. These values are posted on the web
site and were made effective in the MISO productigstems on May 1, 2016.

V. NOTICE AND SERVICE

A. NoTICE
Please place the following persons on the offieglice list in this proceeding:

David B. Patton

9990 Fairfax Blvd., Ste 560
Fairfax, VA 22030
dpatton@potomaceconomics.com

* Persons designated to receive official service.
B. SERVICE

The IMM has served all parties provided in the Cassion’s eService list for the above-
referenced dockets. In addition, the IMM noteg tha MISO has served a copy of this filing
electronically, including attachments, upon alliffa€ustomers, MISO Members, Member
representatives of Transmission Owners and Nonshngsion Owners, the MISO Advisory
Committee participants, as well as all state coraiois within the Region. In addition, the
filing has been posted electronically on the MIS@&bsite at:

https://www.midwestiso.org/Library/FERCFilingsOrdd?ages/FERCEFilings.aspx

VI. CONCLUSION

The IMM for the Midwest ISO respectfully requedte Commission to accept this informational
report submitted in compliance with the directiges forth in the January 19, 2007 Order.

Respectfully submitted,
/s/ David B. Patton

Dr. David B. Patton
Potomac Economics, Ltd.
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