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1 EXECUTIVE SUMMARY

The Southwest Power Pool (SPP) Market Monitoring Unit (MMU) and Potomac Economics
(external Independent Market Monitor (IMM) for the Midcontinent Independent System
Operator (MISO)) studied three seams issues at the request of the SPP Regional State
Committee (RSC) and Organization of MISO States (OMS) Liaison Committee:

e Market-to-Market coordination

e Rate pancaking

e Joint dispatch

The MMU took the lead on this study which evaluated the economic efficiency effects of rate
pancaking and unreserved use charges on the SPP-MISO seam. The rate pancaking evaluation
excluded long-term firm transmission service since such service is typically used to support
long-term contracts and are insensitive to price spreads between markets. The SPP market
monitor’s analysis focuses on market efficiency related to price spreads while long-term firm
transactions are dictated mainly by transmission policy and other factors rather than reaction to
short-term market conditions impacted by the rate pancaking. The MMU also analyzed the
magnitude of unreserved use charges of joint customers on the SPP-MISO seam. This report
presents the approach, assumptions, and results of the analysis on price sensitive transactions

on the SPP-MISO seam and unreserved use charges related to outages on the seam.
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11 INTRODUCTION

In March 2019, the RSC and OMS Liaison Committee requested the MMU and Potomac
Economics provide a list' of seams issues to help identify and prioritize the scope of seams
issues for analysis. In May 2019, the MMU and Potomac Economics submitted a scoping plan?
that provided further details of effort involved in analyzing each issue along with recommended
priorities by each market monitor. The Liaison Committee separated the issues into three tiers
with work to begin as soon as possible on first tier items. The MMU provided a work outline® in
July that included scope, milestones, and constraints of the rate pancaking and unreserved use

analyses.

Rate pancaking occurs when electricity is scheduled across more than one transmission
providers’ borders and each provider assesses full or partial transmission charges for the use of
the transmission facilities they manage through an open access transmission tariff, leading to
duplicate transmission fees between the multiple transmission providers. These duplicate
transmission fees occur on transactions between SPP and MISO. For example, there is a FERC
Assessment Charge applied to each megawatt-hour transmitted between SPP and MISO. When
a transmission customer transacts across a transmission provider seam either with an import,
export, or wheel-through transaction, the fee is applied by both SPP and MISO, leading to

duplicate charges for the customers.

All scheduling transmission charges that include fixed or embedded costs for the transmission
system have the potential to impede efficient use of the transmission system. Inclusion of fixed
charges and full or partial duplication of other transmission charges may provide significant

disincentives for transactions between transmission providers. To the extent transmission

1 SPP_ MMU Response on Seams Issues
MISO Market Monitor (Potomac Economics) Response on Seams Issues

2 SPP MMU and Potomac Economics Scoping Plan

3 SPP_ MMU Rate Pancaking Work Plan
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providers offer full or partial discounting of scheduling services, the duplication of transmission

charges may be eliminated.

The SPP market monitor evaluated the effects on economic efficiency of rate pancaking on the
SPP and MISO seam. We conducted a review of the current charges on transmission service and
the historical trends of imports and exports between the two regions. Specifically, we
conducted a multi-variant analysis, based on historical trends, of the estimated transaction
volume increase if the pancaked charges were removed. The analysis also explored the
magnitude of duplicated transmission charges that would require redistribution if removed from

transactions between SPP and MISO.

In addition to rate pancaking, the SPP MMU also analyzed unreserved use charges. Unreserved
use charges may be assessed when a transmission customer in the Regional Transmission
Organization (RTO) does not reserve adequate transmission service to cover its load obligation.
These charges are higher than the cost of reserving transmission and has a ratcheting effect that
is punitive in nature. These charges can affect load on the seam when a transmission outage
causes it to be served by the adjacent region’s transmission facilities. The SPP MMU and the
MISO IMM are aware that to some degree entities engage in risk mitigation practices including
purchasing transmission service in both regions. The market monitors have not discerned
whether transmission service is being obtained to serve load in each region or to avoid
unreserved use charges during specific outages. The RCS and OMS Liaison Committee asked
the market monitors to analyze unreserved use charges along with rate pancaking to determine

whether these fees create significant market inefficiencies along the seam.

Rate pancaking and unreserved use study
November 2019 4



Southwest Power Pool, Inc. Executive Summary
Market Monitoring Unit

1.2 RESULTS

Our analysis shows that rate pancaking has a very limited effect on import and export volumes
with the removal of duplicate transmission charges. Furthermore, our analysis shows that most
transactions are inelastic to the market-clearing price. The majority of the elastic transactions
are already taking advantage of Market Import Service in the SPP footprint and a comparable
service in MISO, which waive the majority of the transmission fees imposed under the SPP and

MISO Tariffs.*

SPP and MISO have charged minimal amounts for unreserved use arising from topology
changes on the SPP-MISO seam. An analysis of the SPP unreserved use charges over the last
two and a half years shows they are unaffected by the SPP-MISO seam. No MISO entities were
assessed unreserved use charges by SPP for topology changes on the SPP-MISO seam during
this period. MISQO'’s unreserved use charges to SPP entities were minimal over 2017 and 2018.
Because the current unreserved use processes at SPP and MISO have identified minimal charges
on the SPP-MISO seam, the MMU could not quantify an impact of these charges on interchange
volumes. Given the findings, the MMU is abstaining from providing an opinion on the current

unreserved use processes.

4 When Market Import Service is used in SPP schedules 7, 8, 9 and 11 under the SPP Tariff are waived.
The comparable service in MISO, the Spot-In service, waives all transmission charges.

Rate pancaking and unreserved use study
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2 ANALYSIS

2.1 UNRESERVED USE

There is a concern that MISO customers on the SPP-MISO seam typically served by MISO
transmission feel they need to purchase transmission service from SPP as a hedge to
transmission outages causing their load to be served by SPP transmission facilities. This
circumstance would carry an unreserved use charge if transmission service is not obtained prior
to the outage. SPP has not charged unreserved use charges because of transmission outages
on the seams over the past two and a half years. It is the market monitors’ understanding that
SPP maintains it is the transmission customer’s responsibility to obtain transmission service prior
to using transmission facilities per FERC Order 890° and 890-A.° It is also the market monitors’
understanding that MISO does not require additional transmission service because they believe
these scenarios fall under the contract path sharing provision of the Joint Operating

Agreement.’

Within the scope of this study, the MMU was not able to identify instances of customers
reserving transmission service to avoid unreserved use charges for these typically temporary
operating conditions. There are twelve entities that are network customers in both MISO and
SPP. However, because many of these entities serve load in both regions, it is unclear if avoiding

unreserved use charges is a factor in obtaining this service.

The MMU acquired the total SPP unreserved use charges for 2017, 2018 and the first 6 months
of 2019. These charges where applied using the billing method described in this section and in

more detail in the technical appendix. The MMU does not have a way of distinguishing between

5 FERC Order 890
6 FERC Order 890-A

7 Some examples are found here: FERC Docket No. EL11-34-000; U.S. Court of Appeals No. 12-1158;
MISO Response to Liaison Committee
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any charges related to unreserved use specifically on the SPP-MISO seam and charges related to
use of internal unreserved use, as the charges are not applied at that level of granularity.
However, no MISO transmission customer received unreserved use charges by SPP over the

study period.®

Figure 2-1 below highlights an example of an outage where SPP could charge a MISO customer

for unreserved use if the MISO customer did not obtain transmission service from SPP.

Figure 2-1 Outage scenario on the seam’

—* 15MW

SPP
4—
75 MVA Limit on this facility

MISO

In this scenario, the open switch would cause flow from MISO across the SPP transmission
system to serve a portion of its load typically served by MISO transmission facilities. This
condition is difficult to identify, but SPP informed the MMU that they were not aware of any

unreserved use charges that it had billed for unreserved use on the SPP-MISO seam for this

8 Discussions with SPP staff revealed unreserved use charges have occurred prior to the study period but
were minimal.

? lllustration provided by the Seams Steering Committee in the Seams Steering Committee report to the
Market and Operations Policy Committee: October 2018 SSC Update to MOPC.

Rate pancaking and unreserved use study
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study period. In addition, the current SPP process for monitoring unreserved use does not look
for this specific example. Instead, it monitors all of the transmission serving a load to ensure
there is adequate transmission reservations for the load, regardless of path. This is consistent
with the data indicating no MISO entities have been charged for unreserved use by SPP. Below,

is a detailed description of how unreserved use is identified and charged in SPP.

Each month the SPP settlement'’s staff reviews the billable meter for each transmission
customer’s load. If the submitted meter is in excess of the transmission customer’s Network
Integration Transmission Service (NITS) and/or Point-to-Point (PTP) transmission for the load,
then the customer may receive unreserved use charges for the excess. Unreserved use charges
are typically more expensive than reserving transmission, so there is an incentive for customers
to reserve transmission in advance in order to avoid unreserved use charges. However, the
process described is for network customers in SPP exceeding their transmission service and does

not identify MISO customers using the SPP transmission system without service.

Total unreserved use charges by SPP through 2018 are available on the SPP website.” The
MMU requested these charges to each entity from the SPP RTO for the period of January 2017
through June 2019. These charges totaled approximately $770,000 over this period, with the
majority of entities paying less than $25,000 in charges. However, all six entities billed were SPP
customers only, none being network customers in MISO. This means that these do not relate to
the seams issue as illustrated in Figure 2—-1. This issue would result in the billing of non-SPP
transmission customers. The MMU gathered unreserved use charges from Potomac Economics
for 2017 and 2018, which are available on the MISO website."" The total unreserved use charges
by MISO for the two-year period was approximately $610,000. About $500,000 of that occurred
in 2018 and out of that, $446,000 came from one non-SPP transmission customer. Three entities
on this list are SPP members or market participants'? with charges from MISO totaling almost

$5,500 for 2017 and 2018. The MISO market monitor confirmed with MISO that the unreserved

10 SPp 2018 unreserved use charges; SPP 2017 unreserved use charges

1 MISO 2018 unreserved use charges; MISO 2017 unreserved use charges

12 SPP Members and Market Participants as of September 24, 2019

Rate pancaking and unreserved use study
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use charges for these three SPP entities do not relate to charges for seams issues as illustrated

in Figure 2—-1.

The unreserved use charges do not appear to represent a significant impact to market efficiency
on the SPP and MISO seam, given the insignificant amount of unreserved use charges by either
SPP or MISO to transmission customers in the neighboring RTO. The SPP MMU and MISO IMM
recognize there are entities on the seam that may proactively procure transmission service when
conditions meet their threshold of risk avoidance to prevent unreserved use charges. These are
not easily identifiable and not included in the analysis. To the extent transmission customers
may be unaware of transmission outages that could cause parallel flow through the neighboring
region to serve their load, the SPP MMU would encourage dialog between the transmission
customers and the RTO(s) to improve awareness. Processes for more timely identification and
communication of outages and better opportunity for entities to obtain necessary short-term
service can prevent unexpected charges. Apart from this, the SPP market monitor declines to
take any further position to changes in the approaches to unreserved use charges taken by SPP

or MISO.

2.2 RATE PANCAKING

The SPP MMU analyzed the effects of rate pancaking by modeling the reduction of duplicated
transmission charges between SPP and MISO for both imports and exports.” The analysis
attempts to estimate the change in transaction volumes in response to a reduction in
transmission charges (reducing the amount of certain duplicated transmission charges.) The
study also looked into the effects this would have on production costs from the increased

volumes of imports and exports.

The study period evaluated for the rate pancaking analysis was from July 2018 through June

2019. Figure 2-2 shows variation across the total volume of exports from SPP to MISO by

'3 This analysis does not include “wheels” or transactions that enter and leave, or rather, cross either SPP
or MISO.
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month for this study period. The distribution shape differentiates between on-peak and off-

peak across the twelve months.

Figure 2-2  Hourly export volume from SPP to MISO by month
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While January had the largest level of exports from SPP to MISO, September actually had the

largest aggregate volume of exports from SPP to MISO with average exports of around 1,000

megawatts.
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2.2.1 TRANSMISSION SERVICE TYPE

Currently, both SPP and MISO offer transmission service that exempt imports from certain
transmission charges. SPP refers to this exemption as Market Import Service' which it adopted
from MISQO's similar Spot-In service. The result of import service is that price-taking imports
responding to real-time prices currently do not have the burden of a transmission cost (or a
reduced transmission cost in SPP) on the importing side of the transaction. Both SPP and MISO
charge for transmission service on the exporting side of a transaction. Effectively, import service
allows market participants to respond to market price spreads with a smaller all-in cost from the
discounted transmission charges. However, Market Import Service and Spot-In Service is more
susceptible to be curtailed than firm service, so participants with contract obligations often

choose to pay for a service with a greater guarantee of delivery.

Figure 2-3 shows the breakout of types of SPP transmission service for imports from MISO
scheduled in the real-time SPP market by transmission customer. Each sub-block represents a

transmission customer within a category."

4 Market Import Service is available to a market participant that is a Transmission Customer (as that term
is used in Part | of the SPP Tariff), on an as-available basis, with no charges imposed under Schedules 7, 8,
9, or 11 of the Tariff. No charges are imposed by MISO for Spot-In service.

> For example, there are eight customers with firm transmission in Figure 2-3.

Rate pancaking and unreserved use study
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Figure 2-3  Transmission service type for real-time SPP imports from MISO

July 2018 - June 2019

B Firm N Market Import Service Non-firm Hourly Non-firm Secondary

Two-thirds of SPP scheduled import transmission service in real-time is firm'® with one entity
accounting for over half of all import volume (megawatt hours) into SPP from MISO. This entity
scheduled exclusively firm service and did not schedule any exports during this study period.
This indicates this entity is most likely fulfilling a contract or other obligation and is not price
sensitive or reacting to the SPP-MISO interface price spread. Almost one-third of imports into

SPP from MISO used the discounted Market Import Service. There were thirty entities that

6 The MMU is not able to differentiate which firm service is grandfathered in this analysis. Grandfathered
service may not incur charges from the transmission provider. See the technical appendix at the end of
this report for more details.
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scheduled Market Import Service during the study period. The top ten entities using this service
accounted for 95 percent of the volume. About one-third of all imports into SPP from MISO
use Market Import Service and receives a discount. Some firm transmission service is under a

grandfathered agreement and likewise not subject to certain transmission charges.

Figure 2—4 shows the breakout of types of SPP transmission service for exports to MISO
scheduled in the real-time SPP market. As with the import transactions, each sub-block of these

export transactions represents a transmission customer within a category."’

Figure 2-4  Transmission service type for real-time SPP exports to MISO

July 2018 - June 2019

H Firm Non-firm Hourly Non-firm Secondary

Non-firm
Hourly

Non-firm
Secondary

7 For example, there are 13 customers with firm transmission in Figure 2-4.
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Three-fourths of SPP scheduled export transmission service in real-time is firm' with one entity
accounting for over half of all export volume (megawatt hours.) This entity scheduled
exclusively firm service during this study period. Note that this entity did not schedule any
imports during this study period either. This appears to indicate this entity is likely serving a
contractual obligation and not reacting to the SPP-MISO price spread. The other one-fourth of
SPP scheduled exports were of non-firm priority transmission service. Exports receive charges
for transmission unless they are under a grandfathered type service agreement where they are
subject to either no costs or reduced costs. The accompanying leg of transmission service in

MISO may receive transmission charges depending on the type of transmission acquired.

'8 The MMU is not able to differentiate which firm service is grandfathered in this analysis. Grandfathered
service may not incur charges from the transmission provider. See the technical appendix at the end of
this report for more details.
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Figure 2-5 shows the breakout of types of MISO transmission service for imports from SPP
scheduled in the real-time MISO market by transmission customer. Each sub-block represents a

transmission customer within a category.”

Figure 2-5  Transmission service type for real-time MISO imports from SPP

July 2018 - June 2019

B Firm M Spot-In

Two-thirds of the scheduled transmission service into MISO from SPP is firm with 24 percent

scheduled by one entity. The other one-third uses MISO'’s Spot-In import transmission service,

which carry no transmission charges.

9 For example, there are sixteen customers with firm transmission in Figure 2-5.
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Figure 2-6 shows the breakout of types of MISO transmission service for exports to SPP
scheduled in the real-time MISO market by transmission customer. Each sub-block represents a

transmission customer within a category.?

Figure 2-6  Transmission service type for real-time MISO exports to SPP

July 2018 - June 2019

B Firm Non-firm Hourly Non-firm Secondary

Non-firm Hourly

Fifty-seven percent of scheduled transmission service from MISO to SPP is firm with 70 percent

scheduled by one entity. The other 43 percent uses non-firm transmission service with the

largest entity using 34 percent of all non-firm used.

Shown in the preceding graphs is that one-third of all import transactions into either region
uses an import service that carries fully or partially reduced transmission charges. Some firm

transmission service under a grandfathered agreement may be exempt as well.

20 For example, there are nine customers with firm transmission in Figure 2-6.
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The SPP MMU and MISO IMM recognize there are entities with contractual obligations that
require firm transmission in both RTO(s). Examples of such obligations are: (1) an entity with
generation in one region and load in the other region, (2) an entity with generation in one
region and an out-of-market agreement to provide energy to entities in the other region, or (3)
an entity with generation or load pseudo-tied out of one region and into the other region.
While other examples exist, these represent a sunk cost by the participating entities and have no

impacts on market efficiency relative to transactions across the SPP and MISO seam.

A representation of the first two examples is contractual agreements outside either market to
use specific generation to serve specific demand. To insure fulfillment of out-of-market
agreements, firm transmission service is often required in both regions. The economic
incentives from out-of-market agreements represent an externality to both markets, and the
cost of the transmission service does not incent spot-market changes in transaction volumes at

the seam between SPP and MISO.

A representation of the third example is a wind farm in the SPP region pseudo-tied into the
MISO region. As a pseudo-tie out of the SPP region, there is a requirement of firm transmission
to the SPP-MISO seam. The resource receives dispatch instructions from the MISO market to
serve demand in the MISO region, using SPP transmission facilities. Like a wheel-through
transaction, the entity must pay for firm transmission in the SPP region, from the Point of
Receipt (POR) in SPP, to the Point of Delivery (POD) at the MISO seam. The entity is also
required to obtain transmission service in the MISO region from the point of generation to the

point of withdrawal to serve the demand.

Rate pancaking and unreserved use study
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2.2.2 STUDY PROCESS

As stated in the previous section, roughly one-third of the service is discounted and only carries
costs from the exporting market. The portion of the other two-thirds, that is not grandfathered,
carries transmission charges from both RTOs. For this analysis, these charges represent a sunk
cost and the entity’s reaction to price spreads between the markets is not impacted by the cost
of transmission already acquired. Our analysis considers what duplicate costs can be partially or
fully removed to entice market transaction activity. The MMU obtained the hourly transmission
rates for transactions between SPP and MISO from SPP settlements and MISO’s OASIS. The
average transmission charge for SPP was around $6.14/MWh and the average cost for MISO was
$11.21/MWh.2" Included in these amounts are the administrative RTO charges and FERC fees.
SPP includes administrative RTO charges and FERC fees in the costs for Market Import Service.
Also included is the scheduling, system control, and dispatch transmission costs. These are the
costs that were considered in reducing the pancaked charges. These costs averaged $0.65/MWh
for SPP and $0.38/MWh for MISO.* These administrative costs were added to the spread of the
market energy prices to predict possible volume changes in imports and exports as a proxy for
reducing these fees. A key assumption is that participants will increase activity because of the
reduced cost for transacting. As such, the analysis attempted to predict these behavior changes
based on historical correlations between transaction volumes and market price spreads. There
are certain external factors that impede or influence the price sensitivity of import and export
transactions. The assumption is that these factors existed in the base case data and are

modeled based on historical behavior.

21 The technical appendix at the end of this report describes further details of how transmission costs
were derived.

22 SPP applies all the administration charges to transmission service via Schedule 1A. MISO applies
administration charges through different schedules, for example, Schedules 10, 16, and 17. Only Schedule
10 is applied to MISO transmission service where other administration costs are applied to entities using
other RTO services.
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Some of the factors captured in the analysis are:
e Physical transmission constraints may restrict volumes
e Ramp constraints met for interchange transactions in either market will restrict volumes

e Market participants with long-term contracts may not be fully sensitive to price spreads

between markets

e Importers of energy are exempt from most transmission charges in SPP and MISO for

short-term transmission charges

The MMU created a learning model to account for these factors. Using the learning algorithms
across the period of July 2018 through June 2019, the MMU was able to produce predictive
results relatively in line with actual results. The model uses time, demand, and market prices as

independent variables to predict future behavior.

Rate pancaking and unreserved use study
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2.2.3 TRANSMISSION COST ADJUSTMENTS

Figure 27 displays the predicted export results (from SPP to MISO) based on the learning
algorithms with the actual observed export results. Figure 2-8 displays the predicted import
results (from MISO to SPP.) These comparisons helped to show how accurate the model was at

predicting exports and imports before any additional pricing changes were made.

Figure 2-7  Predictive modeled results versus actual results (exports to MISO)
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Figure 2-8 Predictive modeled results versus actual results (imports from MISO)
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As seen in the charts, while the expected results were off at times of the year, they were not
consistently off in one direction. After testing the accuracy of the model, the MMU added the
transmission costs to the interchange price spreads between the markets to predict increases in

interchange transactions stemming from the lower cost.

Separate simulations were run for predicting both exports and imports between SPP and MISO.
Figure 2-9 displays the predictive modeled results of increases in both exports and imports with

certain transmission charges removed.

Figure 2-9  Estimated export and import change with increased price spread
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SPP was a net exporter to MISO during this study period with the largest amounts occurring in
the fall and winter months. These months also resulted in the largest predicted increases for
exports from SPP to MISO when increasing the price spread between markets. Increases in SPP
imports from MISO remained consistent for each month. The predicted increase in exports from
SPP to MISO was the result of increasing the price spread between SPP and MISO of $0.45/MWh
for on-peak hours and $0.31/MWh for off-peak. The increased price spread simulates the
increased incentives for transactions from the reduction in pancaked charges. Predicted
increases in SPP imports from MISO was the result of increasing the price spread between SPP

and MISO by the SPP transmission charge of $0.65/MWh for all hours. These charges reflect the
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MISO and SPP transmission charges for administrative and FERC fees as well as the scheduling,

system control and dispatch transmission costs.

2.2.4 ESTIMATED PRODUCTION COST AND TRANSMISSION
CHARGE REDISTRIBUTION

The production cost changes were estimated using the predicted changes in volume and the
actual SPP and MISO interface prices. Figure 2-10 shows the estimated production cost change
and the estimated redistribution of transmission charges associated with the reduction of

transmission fees on interchange transactions.

Figure 2-10  Estimated production cost changes and impact to transmission revenue
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The above chart represents an estimate of the net benefit of production costs across both
markets achieved by reducing the transmission fees on interchange transactions. This reduction
in transmission fees promotes more transactions between the SPP and MISO markets, however,
results in the redistribution of transmission charges. The chart above shows the average cost of
redistribution per hour by region and in aggregate. The highest estimated net benefit of
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changes in production cost occurred in December with an average hourly benefit of $61. The
prediction for December is an average hourly net incremental export from SPP to MISO of 6
MW. The reduction in transmission fees for interchange transactions resulted in an average

hourly estimated redistribution of transmission charges to all withdrawals of $277.

The annual benefit of reducing the transmission fees on interchange transactions for the study
period is $133,000. The annual redistribution of transmission charges required to gain the

stated benefit is $2.3 million.
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3 CONCLUSION

An aspect of market efficiency is the ability to transact across seams easily and economically.
Rate pancaking can be a barrier that impedes transactions between RTOs. Some participants
that require firm service may or may not be exposed to rate pancaking depending on the type
of service held. This analysis was not able to systematically discern the magnitude of
grandfathered firm service that is not subject to rate pancaking used to transact between SPP
and MISO in one or both of the RTOs. Other participants looking for opportunities between the
SPP and MISO market price spreads have the option to acquire a lower priority service on the
importing side of the transaction. This import service is discounted which removes much of the

effect of rate pancaking for these entities.

The rate pancaking simulation provides a range of potential outcomes for removal of one side
of duplicated administrative transmission rates on the SPP-MISO seam. The analysis shows the
estimated production cost changes and the cost of that benefit simulating reduced transmission
rates. A reduction in transmission charges for interchange transactions results in a loss of
transmission revenue associated with Annual Transmission Revenue Requirement, resulting in a
cost shift. The potential to increase transactions between markets appears in the analysis,
though given the modest estimated volume change, likely due to the existing Market Import
and Spot-In services, it is unclear if the net benefits would make this a priority or outweigh the

implementation costs.

With regards to unreserved use charges, the analysis found that most of the reasons for
unreserved use charges by SPP and MISO have been for network customers exceeding reserved
transmission service and are not for a seams related issue. The scenarios highlighted here and
throughout the SPP and MISO stakeholder forums are difficult to identify and apply consistently
along the entire SPP-MISO seam. However, the instances of either SPP or MISO charging
customers that appear to be related to a temporary seams condition are minimal or non-

existent over the study period.
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4 TECHNICAL APPENDIX

4.1 UNRESERVED USE

e The MMU and Potomac Economics both acquired the unreserved use charges for both
SPP and MISO, which are available from their respective websites. MISO provides
details?® on the entities charged the fees and the entities that received the distribution
from those charges. However, SPP only provides the details® of the entities that
received the distributions. The MMU requested details of the SPP entities charged the
fees from the SPP transmission settlements group. Both market monitors discussed the
nature of these charges with each RTO to determine the magnitude of charges applied
because of seams related issues.

e SPP's unreserved use charge is additional to the transmission charges and is equal to 100
percent of the calculated transmission fee. SPP uses a ratcheting approach for
calculating the transmission fees associated with unreserved use.

a. If the unreserved use is less than or equal to one day during a billing cycle then
the hourly rate is charged.

b. If the unreserved use happens in more than one day of a week in a billing cycle,
but not in multiple weeks, then the weekly rate is applied.

c. If the unreserved use happens in multiple weeks in a billing cycle then the

monthly rate is applied.

23 MISO Unreserved use compliance filing for 2018: https://cdn.misoenergy.org/2019-04-
05%20Docket%20N0.%200A08-14-000334097.pdf

24 SPP Unreserved use compliance filing for 2018:
https://www.spp.org/documents/59797/20190417 annual%20compliance%20report%200n%20unreserve
d%20use 0a08-5-000.pdf
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4.2 LEARNING MODEL/ALGORITHM

e Gradient boosting regression algorithm showed the best overall fit on the holdout set of

eight evaluated regression algorithms

¢ Independent variables used for predicting future behavior are:

a.

b.

Time: The data for time was grouped by season and on-peak/off peak® hours.
Electric demand: Electric demand is obtained from SPP’s real-time bill meter
quantities.

Market prices: The MISO interface price is the price calculated by SPP for the
MISO interface. The SPP interface price is the price calculated by MISO for the
SPP interface (MMU obtained this from MISO publicly available data.)

e The change in exports and imports between SPP and MISO was predicted by increasing

the profitability by adding to the spread of the market energy prices.

a.

SPP imports from MISO were predicted by adding $0.65/MWh to the price
spread for all hours. These are the administrative fees that may be duplicated for
SPP import transactions from MISO. The MMU derived this average transmission
cost by obtaining the hourly transmission rates for all SPP import transactions
from MISO for the first six months of 2019.

SPP exports to MISO were predicted by adding $0.31/MWh to the off-peak price
spread and $0.45/MWh to the on-peak price. These prices were the hourly MISO
transmission costs for July 2019 as posted on the MISO OASIS.?® These are the
administrative fees that may be duplicated for some firm and non-firm MISO
import transactions from SPP. Because MISO'’s Spot-In import service does not
charge these rates and comprises one-third the volume of MISO imports from

SPP, the volumes were reduced one-third.

%5 On-peak/off-peak as defined by North American Energy Standards Board (NAESB).

26 MISO historical rate information for transmission:
https://www.oasis.oati.com/woa/docs/MISO/MISOdocs/Historical Rate.html.
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4.3

4.4

The analysis was not able to fully remove the effects of sunk transmission cost on the
interchange transactions. For instance, if a price spread between the markets interfaces
is $10/MWh and the average cost of transmission is $6/MWHh, it is not always possible to
tell if the if the market participant had long-term transmission for the transaction. If the
participant had available long-term transmission, then the $6/MWh transmission cost is a
sunk cost. Granularity in the data was not sufficient to parse out these conditions.
However, by capturing the historical correlation of movement in transaction volume to
price, the analysis should be able to account for this sunk cost in their models assuming

a consistent ratio of firm transmission.

ESTIMATED PRODUCTION COST CHANGES

The estimated production cost change is the aggregate cost of both markets combined.
The production cost change is estimated using the hourly changes in net exports and
imports and the real-time interchange prices of SPP and MISO. The production costs are
adjusted to take into account the price changes that would occur as a result of increased

transactions.

ESTIMATED TRANSMISSION CHARGE
REDISTRIBUTION

This cost is assumed to be the transmission revenue not collected by reducing
transmission rates on the SPP-MISO seam. This cost for SPP imports from MISO is
estimated by taking the volume of SPP imports and multiplying by the amount of
reduced transmission rate (Volume of SPP imports from MISO * $0.65/MWh.) For MISO
imports from SPP, this cost is estimated to be the volume multiplied by the amount of

discounted rate ($0.45/MWh for on-peak and $0.31 for off-peak.)
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4.5 TRANSMISSION SERVICE

e The MMU currently does not have the data available to differentiate between firm and
grandfathered firm service. Therefore, it is all shown as firm in this analysis.
Grandfathered service existed prior to either RTO's tariff and may not incur transmission
charges.

e From a transmission priority perspective, all firm (F-7) is treated with the same priority.
Firm network, firm point-to-point, and most grandfathered carries the same priority
regardless of duration unlike non-firm.

e Market Import Service in SPP and Spot-in service in MISO carry the highest level of non-
firm priority (NN-6.) Network non-firm also carries this priority.

e Other non-firm service's priority is based on duration with longer duration service
carrying a higher priority (in order of priority);

a. NM-5: non-firm monthly
b. NW-4: non-firm weekly

c. ND-3: non-firm daily

d. NH-2: non-firm hourly

e. NS-1: non-firm secondary

e Transmission service can be redirected per the SPP OATT Business Practices.”’ The
service can be redirected to a different path, duration, and equal or lower priority given it
adheres to SPP’s practices and tariff. This is important to note that entities with active
unscheduled service (sunk cost) can attempt to utilize this transmission service rather

than acquiring additional service.?®

27 Current SPP OATT Business Practices can be found under the governing documents;
https://www.spp.org/spp-documents-filings/?id=18162

28 Redirect service must pass validation per SPP rules and may incur incremental costs.
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The data and analysis provided in this report are for informational purposes only and shall not be considered or relied upon as market
advice or market settlement data. All analysis and opinions contained in this report are solely those of the SPP Market Monitoring Unit
(MMU), the independent market monitor for Southwest Power Pool, Inc. (SPP). The MMU and SPP make no representations or
warranties of any kind, express or implied, with respect to the accuracy or adequacy of the information contained herein. The MMU and
SPP shall have no liability to recipients of this information or third parties for the consequences that may arise from errors or
discrepancies in this information, for recipients’ or third parties’ reliance upon such information, or for any claim, loss, or damage of any
kind or nature whatsoever arising out of or in connection with:
L the deficiency or inadequacy of this information for any purpose, whether or not known or disclosed to the authors;

ii. any error or discrepancy in this information;

ifi. the use of this information, and;

iv. any loss of business or other consequential loss or damage whether or not resulting from any of the foregoing.
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