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1 MARKET HIGHLIGHTS
This report covers market performance and highlights during the fall quarter of 2019
(September through November). Annual figures shown on the charts in this report represent
only this three-month period for each year, unless labelled otherwise. Highlights of this fall
period are as follows:
•

Average hourly load was up nearly four percent from 2018. Load in September 2019 was
up over 10 percent from 2018 as temperatures were higher than prior years. October
and November load were at similar levels compared to prior years.

•

Wind generation capacity at the end of November 2019 was 22,100 MW. This amount
increased by 600 MW since August 2019. Wind generation increased 44 percent when
compared with fall 2018, which was a lower wind year.

•

Net market-to-market payments for fall 2019 were just over $4.2 million paid by MISO to
SPP. Total payments from MISO to SPP were just over $7 million, while payments from
SPP to MISO were just over $3 million. This is up from fall 2018 when net payments from
MISO to SPP were just $350,000.

•

Resources were in “market” commitment status in nearly 57 percent of all intervals, up
from 49 percent in fall 2018.

•

Offered capacity in “self” commitment status is on a downward trend with approximately
22 percent of commitments with this status in fall 2019, down from 29 percent in both
fall 2017 and 2018.

•

After a sustained trend of increasing outages, fall 2019 saw nearly 42,000 GWh of total
generation outages, compared to 45,000 GWh in fall 2018 and 35,000 GWh in fall 2017.

•

The fall 2019 average gas price at the Panhandle Eastern pipeline of $1.68/MMBtu was a
drop of 40 percent from the fall 2018 price of $2.86/MMBtu.

•

During fall 2019, the average day-ahead energy price was $19.09/MWh, and the average
real-time price was $17.23/MWh. These prices represent a 30 percent decrease for dayahead and a 37 percent decrease for real-time from fall 2018 energy prices.
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Fall 2019 monthly real-time make-whole payments totaled nearly $19 million, up from
just over $14 million in fall 2018. This increase can be attributed to an increase in
capacity commitments to manage uncertainty and higher loads, coupled with low prices
and higher levels of outages.

•

Overall, both day-ahead and real-time market congestion was higher in fall 2019 than
fall 2018. In fall 2019, 46 percent of all real-time intervals had a breach, up from 31
percent of intervals in fall 2018. In the day-ahead market, 32 intervals were breached in
fall 2019, up from two and three in fall 2017 and 2018, respectively.

•

The surplus between the congestion payments and the day-ahead congestion cost for
load-serving entities shows that overall, load-serving entities fully covered their
congestion cost through the congestion hedging market.

•

For the quarter, 54 percent of participants received positive net revenues, while 46
percent of participants held hedges that did not cover their day-ahead congestion costs.

•

The transmission congestion right (TCR) funding for the quarter decreased from 89
percent in fall 2018 to 87 percent in fall 2019.

•

Auction revenue rights (ARR) remain overfunded for the quarter. However, the
magnitude of the overfunding decreased when compared to fall 2018.

•

The special issues section provides a summary of the findings of a report on rate
pancaking and unreserved use published by the Market Monitoring Unit in November
2019. The rate pancaking and unreserved use analysis focused on the economic
efficiency effects on the SPP-MISO seam.
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2 LOAD AND RESOURCES
This chapter reviews load and resources in the SPP market for the fall 2019 period. Key points
from this chapter include:
•

Average hourly load was up nearly four percent from 2018. With temperatures warmer than
prior years during the month of September, load in 2019 was up over 10 percent from 2018.
October and November load were at similar levels compared to prior years.

•

Generation by coal resources as a percent of total generation continued to decline, down 10
percentage points from 42 percent in fall 2018 to 32 percent in fall 2019. This decrease has
primarily been offset by an increase in wind generation due to more online capacity and
windier conditions.

•

Wind generation capacity at the end of November 2019 was 22,100 MW. This amount
increased by 600 MW since August 2019. Wind generation increased 44 percent when
compared with fall 2018, which was a lower wind year.

•

In the real-time market, gas resources set prices most frequently at 47 percent of all
intervals. Coal resources were next at 29 percent and wind resources were price setting
during 23 percent of all intervals.

•

Net market-to-market payments for fall 2019 were just over $4.2 million paid by MISO to
SPP. Total payments from MISO to SPP were just over $7 million, while payments from SPP
to MISO were just over $3 million. This is up slightly from fall 2018 when net payments from
MISO to SPP were just $350,000.

2.1 LOAD
The average hourly load for each month is shown in Figure 2–1 below.
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Figure 2–1

Resources and load

Average hourly load
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Average hourly load for the fall season was just over 10 percent higher in September 2019
compared to 2018, while October and November load was nearly identical to 2018. Overall, the
hourly average load for fall 2019 was 30 GWh, up nearly four percent from fall 2018.
Cooling degree days are used to estimate the impact of actual weather conditions on energy
consumption as shown in Figure 2–2.
Figure 2–2

Cooling degree days, SPP footprint
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Cooling degree days for September 2019 were nearly 40 percent higher than 2018, and was a
primary driver for higher load in 2019, as shown in Figure 2–1. Overall, cooling degree days
were up about 33 percent from fall 2018 to fall 2019.

2.2 RESOURCES
Total monthly generation, broken down by technology type of resource, is shown below in
Figure 2–3. The “renewable” category includes biomass and other renewable resources (not
including wind, solar, and hydro resources), while the “other” category includes fuel oil and
miscellaneous resources.
Figure 2–3

Generation by technology type, real-time
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Overall generation levels were up three percent from fall 2018 to fall 2019. Wind generation
increased 44 percent from fall 2018 to fall 2019, and gas, simple-cycle generation increased by
nearly 23 percent in the same period. Coal generation, meanwhile, decreased by 22 percent
from fall 2018 to fall 2019.
Figure 2–4 below shows the percentage of total generation attributed to each technology type. 1

Only the most prevalent technology types are shown in this figure. This chart does not include solar,
renewable, hydro, and other resources.

1
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Figure 2–4

Resources and load

Generation by technology type, real-time by percent
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Generation by coal resources as a percentage of total generation continues to decrease,
dropping from 45 percent in fall 2017, to 42 percent in fall 2018, and to 32 percent in fall 2019.
After wind generation as a percentage of total generation dropped from fall 2017 to fall 2018, it
grew to just over 32 percent on total generation in fall 2019, slightly exceeding coal generation
for the quarter. The 37 percent of total generation provided by wind in October 2019, is the
highest monthly total of generation provided by wind resources in the history of the Integrated
Marketplace.
Figure 2–5 shows wind capacity (nameplate in megawatts) along with the wind capacity factor.
Note that the wind capacity figure is reported as of month-end, while the capacity factor is
reported for the entire month. 2

Wind resources may be considered in-service, but not yet in commercial operation. In this situation, the
capacity will be counted but the resource may not be providing any generation to the market.
2
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Wind capacity and capacity factor
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Figure 2–5

Resources and load
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Wind capacity in the footprint continues to grow steadily year-over-year, with nameplate wind
capacity increasing from just over 17,000 MW at the end of June 2017, to just under 22,000 MW
at the end of November 2019. After seven months of no new wind generation being added to
the system, additional wind resources joined the market in October and November 2019.
The wind capacity factor in the real-time market climbed from 35 percent in fall 2018 to 45
percent in fall 2019, while the day-ahead wind capacity factor climbed from 28 percent to 35
percent during the same period. The 2019 capacity factors for both day-ahead and real-time
were above the levels from fall 2017. Fall 2018 had much lower levels of wind generation (as
shown in Figure 2–3 and Figure 2–4), compared to both 2017 and 2019.
Figure 2–6 and Figure 2–7 show the technology types of marginal units in both the real-time
and day-ahead markets. Marginal units set the locational marginal price in each hour in the
day-ahead market and each five-minute interval in the real-time market. One important
distinction is that virtual transactions can be marginal in the day-ahead market, but are not
included in the real-time market and, thus, cannot set the real-time price. During congested
periods, the market is effectively segmented into several sub-areas, each with its own marginal
resource(s). During non-congested periods, one resource sets the price for the entire market,
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thus that resource is marginal for the interval. When there is congestion, there can be more
than one marginal unit during an interval within a particular sub-area.
Figure 2–6

Technology on the margin, day-ahead
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In the day-ahead market, coal resources were the marginal technology type in about 30 percent
of intervals in each of the last three years. Virtual transactions set prices in 26 percent of
intervals in fall 2019, down from 29 percent in fall 2018, but up from 21 percent fall 2017. Gas
combined-cycle and simple-cycle resources set prices in 13 percent and 15 percent of intervals,
respectively. Wind resources set prices in the day-ahead market in 18 percent of intervals in fall
2019, up from eight percent in 2018, and from 13 percent in 2017.
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Figure 2–7

Resources and load

Technology on the margin, real-time

Percent of intervals on the margin
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In the real-time market, each of the major technology types set prices around a quarter of all
intervals. Coal resources were highest at 29 percent of all intervals, followed by gas, simplecycle resources at 25 percent, and gas, combined-cycle at 22 percent. Wind resources at set
prices in 23 percent of intervals, up from 12 percent in 2018, and 14 percent in 2017. In October
2019, wind resources set prices in the real-time market in 26 percent of all intervals. This is the
highest level since the beginning of the Integrated Marketplace in March 2014. In fact, until
2019 wind resources had never set prices in the real-time market in more than 20 percent of all
intervals. In 2019, the 20 percent threshold has been exceeded five times – April, May,
September, October, and November.

2.3 EXTERNAL TRANSACTIONS
The SPP Integrated Marketplace has more than 6,000 MW of AC interties with MISO to the east,
810 MW of DC ties to ERCOT to the south, and over 1,000 MW of DC ties to WECC to the west.
Additionally, SPP has over 1,500 MW of interties with the Southwestern Power Administration
(SPA) in Arkansas, Missouri, and Oklahoma, and over 5,000 MW of AC interties with the
Associated Electric Cooperative (AECI) in Oklahoma and Missouri.
Figure 2–8 shows average hourly imports and exports across the SPP system.
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Figure 2–8

Resources and load

Exports and imports, SPP system
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SPP has typically been a net exporter in real time, with the exception of May 2019. On an hourly
basis, SPP exports tend to follow the wind production curve for the day. While exports for fall
2019 and 2018 were similar, the level of imports increased from fall 2018 to 2019, which reduced
net exports by almost 20 percent during the same period. The increase in imports can primarily
be attributed to an increase in imports from Southwestern Power Administration and Associated
Electric Cooperatives.
SPP began the market-to-market (M2M) process with MISO in March 2015. The market-tomarket process under the joint operating agreement allows the monitoring and non-monitoring
RTOs 3 to efficiently manage market-to-market constraints by exchanging information (shadow
prices, relief request, control indicators, etc.) and using the RTO with the more economic
redispatch to address flows.
Each RTO is allocated property rights on market-to-market constraints. These are known as firm
flow entitlements (FFE), and each RTO calculates its real-time usage, known as market flow.
RTOs exchange money (market-to-market settlements) for redispatch based on the non-

3

The RTO which manages the most limiting element of the constraint is the monitoring RTO. In most
cases, the monitoring RTO has most of the impact and resources that provided the most effective relief
of a congested constraint.
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monitoring RTO’s market flow in relation to its firm flow entitlement. The non-monitoring RTO
receives money from the monitoring RTO if its market flow is below its firm flow entitlement.
The non-monitoring RTO pays the monitoring RTO if its market flow is above its firm flow
entitlement.
The total monthly market-to-market payments are shown in Figure 2–9, while the market-tomarket payments by flowgate for the summer period are shown in Figure 2–10.
Figure 2–9

Market-to-market, monthly

Payments/receipts ($ millions)

$15

$10

$5

$0

-$5
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
18 18 18 18 19 19 19 19 19 19 19 19 19 19 19
Receipts (MISO to SPP)

Payments (SPP to MISO)

2017 '18 '19
Fall total

Net

Payments are predominantly from MISO to SPP for most of year, with the exception of the
summer. For the fall period, market-to-market payments paid to SPP by MISO were just over $7
million, while total payments from SPP to MISO were just over $3 million, for a net paid from
MISO to SPP of just over $4 million. During fall 2017, the Neosho to Riverton flowgate was
highly congested, resulting in high payments from MISO to SPP. By fall 2019, the Neosho to
Riverton flowgate resulted in approximately $750,000 in payments from MISO to SPP.
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Payments/receipts ($ millions)

Figure 2–10

Resources and load

Market to market, by flowgate
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While the vast majority of market-to-market constraints has net market-to-market payments of
less than $500,000, the TMP285_23829 flowgate [Kelly – Goff 115kV (WR) for the loss of Cooper
– St. Joseph 345kV (NPPD-MPS)] had total payments from MISO to SPP of nearly $1.5 million (all
during the month of October).
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3 UNIT COMMITMENT AND DISPATCH
This chapter reviews unit commitment and dispatch processes in the SPP market for the fall
2019 period. Key points from this chapter include:
•

Peak hour capacity overage continues to climb – from 4,000 MW in fall 2017 to 5,000
MW in fall 2019.

•

Resources were in “market” commitment status in nearly 57 percent of all intervals, up
from 49 percent in fall 2018.

•

Offered capacity in “self” commitment status is on a downward trend with approximately
22 percent of commitments with this status in fall 2019, down from 29 percent in both
fall 2017 and 2018.

•

After a sustained trend of increasing outages, fall 2019 saw nearly 42,000 GWh of total
generation outages, compared to 45,000 GWh in fall 2018 and 35,000 GWh in fall 2017.

•

Cleared virtual demand bids and supply offers as a percent of load in fall 2019 continued
to climb, with cleared bids and offers nearly 20 percent of load in fall 2019, up from 16
percent in 2018.

•

Gross virtual profits for fall 2019 totaled nearly $75 million, while gross virtual losses
averaged nearly $50 million, for an average net profit, before fees, of nearly $25 million.
This is an increase from about $10 million in fall 2018. With fees, the net profit for fall
2019 drops to $10.5 million, up from the net profit of $6.6 million in fall 2018.
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3.1 UNIT COMMITMENT
Figure 3–1 shows the real-time average peak hour capacity overage. 4 SPP calculates the amount
of capacity overage required for the operating day to ensure that unit commitment is sufficient
to reliably serve load in real time while maintaining the operating reserve requirements.
Figure 3–1

Peak hour capacity overage, real-time average
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The average peak hour overage for fall 2019 was 5,000 MW, up from about 3,000 MW in fall
2018, and from 4,000 MW in fall 2017. This increase may partially be attributed to higher
capacity commitments because of more wind in the footprint in fall 2019.

3.2 GENERATION SCHEDULING
The day-ahead market provides market participants with the ability to submit offers to sell
energy, regulation-up service, regulation-down service, spinning reserves, and supplemental

4

The calculation for real-time average peak hour capacity overage is: economic maximum – load – net
scheduled interchange – (regulation up + spinning reserves + supplemental reserves). All capacity from
wind generation is not included in the economic maximum. Only capacity from traditional fuel
resources is included in this calculation.
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reserves, and/or to submit bids to purchase energy. The day-ahead market co-optimizes the
clearing of energy and operating reserve products out of the available capacity. All day-ahead
market products are traded and settled on an hourly basis.
Participation in the day-ahead market tends to be robust for both generation and load in the
market. Load procures over 98 percent of its requirements in the day ahead market. Loadserving entities consistently offered generation into the day-ahead market at levels in excess of
the requirements of the limited day-ahead must-offer obligation. Participation by merchant
generation—for which no such obligation exists—was comparable to that of the load-serving
entities.
Figure 3–2 shows the percentage of capacity 5 in the day-ahead market for the “market,” “self,”
and “outage” commitment statuses. “Reliability” and “not participating” are other statuses that
are available, but the total of those statuses typically average around five to six percent on a
monthly basis.
Figure 3–2

Day-ahead commitment status
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“Market” commitment status in fall 2019 was 57 percent of all intervals up from 49 percent in fall
2018. Fall 2018 and 2019 saw much higher levels of “outage” status at around 17 percent, up

5

All resources, including wind, are included at nameplate capacity.
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from 12 percent in fall 2017. Offered capacity in “self” commitment status is on a downward
trend with approximately 22 percent of commitments with this status in fall 2019, down from 29
percent in fall 2017 and 2018.
While we view the reduction of self-committed offers as a positive trend, we continue to
encourage market participants and the RTO to find ways to enhance market efficiencies and
reduce self-commitment.
Figure 3–3 shows on-line capacity commitment as a percent of demand.
Figure 3–3

On-line capacity as a percent of demand
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The capacity commitment as a percent of demand for the past three fall seasons has ranged
from around 117 percent to 123 percent. The increase in capacity as a percent of demand in the
June to October period may reflect operator actions to commit additional capacity to meet
uncertainty. As was stated in last year’s annual state of the market report, the MMU is
continuing to promote the creation of an uncertainty product to help remediate this issue.
Generation outages by fuel type of resource are shown in Figure 3–4. This metric shows the
total gigawatt-hours of resources on outage for each fuel type.
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Figure 3–4

Unit commitment and dispatch

Generation outages by fuel type
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After a sustained trend of increasing outages, fall 2019 saw nearly 42,000 GWh of total
generation outages, compared to 45,000 GWh in fall 2018, and 35,000 GWh in fall 2017. The
decrease is most pronounced among coal resources, where total outages has dropped from
18,000 GWh in fall 2018 to just under 13,000 GWh in fall 2019. Gas outages (both simple and
combined cycle combined), however, were up about 13 percent from fall 2018 to fall 2019,
continuing a trend identified earlier in 2019.

3.3 VIRTUAL TRADING
Virtual trading in the day-ahead market aims to facilitate convergence between the day-ahead
and real-time prices, while helping to improve the efficiency of the day-ahead market and
moderate market power. Virtual transactions scheduled in the day-ahead market are settled in
the real-time market.
Virtual demand bids are profitable when the real-time energy price is higher than the day-ahead
price. Virtual supply offers are profitable when the day-ahead energy price is higher than the
real-time price.
The following figures show both cleared and uncleared virtual demand bids (Figure 3–5) and
supply offers (Figure 3–6).
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Figure 3–5

Unit commitment and dispatch

Virtual demand bids

Average hourly MWh

8,000

6,000

4,000

2,000

0
Sep Oct Nov Dec Jan
18
18
18
18
19

Feb Mar Apr May Jun
19
19
19
19
19

Cleared demand bids

Figure 3–6
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As these figures show, both cleared and uncleared virtual demand bids have steadily increased
from fall 2017 to 2019. Additionally, uncleared virtual supply offers have also steadily increased,
as well, with the exception of cleared supply offers in fall 2018.
Cleared virtual transactions as a percent of load are shown in Figure 3–7.
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Figure 3–7

Unit commitment and dispatch

Cleared virtual transactions as a percent of load
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For the fall period, total cleared virtual transactions as a percent of load were just under 20
percent in 2019, up from around 15 percent in 2017 and 2018. A significant portion of the
increase appears related to the 44 percent increase in wind output for the quarter. The majority
of the virtual offers are at wind resources and offer volumes at these locations tend to increase
on windier days.
Generally, market participants with physical assets (resources and/or load) place virtual
transactions in order to hedge physical obligations. In contrast, financial-only market
participants generally place virtual transactions to arbitrage prices.
Figure 3–8 and Figure 3–9 show virtual transactions by participant type, either financial-only
entities, or entities with resources and/or load. These figures show that financial-only market
participants place the vast majority of virtual transactions.
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Figure 3–8

Unit commitment and dispatch

Virtual demand bids by participant type
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Virtual supply offers by participant type
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Virtual demand bids by financial-only participants climbed steadily from about 1,300 GWh to
1,600 GWh from fall 2017 to 2019, while virtual supply offers by financial-only participants
increased during this period from nearly 1,800 GWh in fall 2017 to 2,100 GWh in fall 2019.
While the number of virtual demand bids and supply offers by resource/load owners has
remained low compared to financial-only participants over time, both demand bids and supply
offers by resource/load owners are slowly, but steadily growing over time.
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Virtual transactions can be made at hubs, interfaces, loads, and resources, as shown in Figure 3–
10.
Figure 3–10

Virtual transactions by location type, megawatts
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The great majority of virtual transactions are made at resources (primarily wind resources); with
fall 2019 about 42 percent above fall 2018 levels. Historically, participants have placed the
fewest virtual transactions at external interfaces and hubs. While virtual transactions at load
locations overall represent about 37 percent of the virtuals at resources, they have been
increasing over the past few years (up from 500 GW in fall 2017 to 875 GW in fall 2019).
As with the volume of virtual transactions, the majority of the profits (before fees), shown in
Figure 3–11, from virtual transactions are derived from resource locations.
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Figure 3–11

Unit commitment and dispatch

Virtual transactions by location type, profit/loss
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Average monthly profit from virtual transactions at the resource level increased was nearly $4.9
million in fall 2019, this is up from $2.9 million in fall 2018, but down from $5.1 million in fall
2017. Profits from virtual transactions at hubs, loads, and interfaces also increased slightly from
fall 2017 to fall 2019.
Overall profit and loss from virtual transactions, both before and after fees, is shown in Figure 3–
12.
Figure 3–12

Virtual transactions, profit/loss (before and after fees)
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Gross virtual profits for fall 2019 totaled nearly $75 million, while gross virtual losses totaled just
under $50 million, for a net profit before fees of just over $24 million. This is an increase from
about $21 million in fall 2017 and $15 million in fall 2018. Net virtual profits after fees for fall
2019 were around $10.5 million, compared to a profit of almost $15 million in fall 2017 and just
under $7 million in fall 2018.
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4 PRICES
This chapter reviews prices in the SPP market for the fall 2019 period. Key points from this
chapter include:
•

The fall 2019 average gas price at the Panhandle Eastern pipeline of $1.68/MMBtu was a
drop of 40 percent from the fall 2018 price of $2.86/MMBtu.

•

During fall 2019, the average day-ahead energy price was $19.09/MWh, and the average
real-time price was $17.23/MWh. These prices represent a 30 percent decrease for dayahead and a 37 percent decrease for real-time from fall 2018 energy prices.

•

The areas with highest prices in the footprint for the fall are concentrated in the far
southwest and the southeast portion of the SPP footprint, while low prices were
abundant in the northern and western portions of the footprint.

•

After seeing North hub prices above the South hub prices in spring 2019, the North and
South hubs have returned to a more traditional split, with North hub prices typically
around $3 to $4/MWh lower than South hub prices.

•

Fall 2019 saw nearly 10 percent of real-time intervals having negative prices. This is up
from three percent in fall 2018, but down slightly from nearly 11 percent in fall 2017.

•

Revenue neutrality uplift for fall 2019 was just over $35 million, an increase of 60 percent
over fall 2018.

4.1 MARKET PRICES
Historically, gas and electricity prices have been highly correlated in the SPP market. Workably
competitive electricity markets are expected to see highly correlated gas costs and electricity
prices in general. Although this correlation is generally observed over time, some periods
exhibit divergence.
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Electricity and gas prices
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Figure 4–1
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Gas prices at the Panhandle Eastern hub have remained under $2.00/MMBtu since April 2019,
reaching a low of $1.37/MMBtu in June 2019. This is the lowest average monthly gas price since
the start of the SPP Integrated Marketplace. For fall 2019, the average gas price was
$1.68/MMBtu, this is down about 40 percent from $2.86/MMBtu in fall 2018. Gas prices in the
Permian Basin have been even lower, reaching below $0.50/MMBtu on some days.
During fall 2019, the average day-ahead energy price was $19.09/MWh, and the average realtime price was $17.23/MWh, as shown in Figure 4–1, down 30 percent and 37 percent,
respectively from fall 2018. The average real-time energy price of $13.62/MWh for October
2019 is the lowest since the beginning of the Integrated Marketplace, surpassing the previous
low of $16.06/MWh in March 2016. The average day-ahead energy price of $16.71/MWh for
October 2019 is the second lowest ever, surpassed only by March 2016 at $14.75/MWh. These
low prices are, in part, a result of the low gas prices and high wind generation.
Implied heat rate shows the relative efficiency of generation required to cover the variable costs
of production, given system prices. Figure 4–2 shows the implied heat rate for the fall period for
the past three years.
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Figure 4–2

Prices
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As the figure above shows, the implied heat rate has climbed steadily for the fall period. With
the low gas prices experienced, the average implied heat rate for fall 2019 was 10,250 Btu/KWh,
up from 9,600 Btu/KWh in fall 2018. This growth in the implied heat rate matches the growth in
generation by gas, simple-cycle resources, as shown in Figure 2–4.
Figure 4–3 shows the day-ahead to real-time price divergence at the SPP system level. Price
divergence is calculated as the difference between day-ahead and real-time prices, using system
prices for each five-minute (real-time) or hour (day-ahead) interval. Price divergence percent is
calculated as the day-ahead price minus the real-time price, divided by the day-ahead price.
The absolute divergence is calculated by taking the absolute value of the divergence for each
interval.
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While the divergence percent (green line) increased markedly from fall 2018 to fall 2019,
absolute divergence (dark purple line) was slightly less, dropping from $11.14/MWh to
$10.25/MWh. A ramping capability product would likely address some of the ramping
limitations that cause price volatility. 6
Overall price patterns between the day-ahead and real-time markets are similar, as shown on
the price contour map below in Figure 4–4. Blue represents lower prices, while yellow and red
represent higher prices. Significant color changes across the map signify constraints that limit
the transmission of electricity from one area to another.

6

SPP intends to file with FERC a ramping capability product in winter 2020.
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Prices

Price map, fall (all hours)

Lower prices are typically more prevalent in the west-central part of the footprint due to
abundant low-cost wind generation in that area. However, this can change because of localized
congestion and outages. The areas with highest prices in the footprint for the fall are
concentrated in the far southwest and the southeast portion of the SPP footprint. Congestion in
these areas that contributed to the high and low prices is discussed in Chapter 5 of this report.
The lowest prices in the footprint for the fall were found in the northern and westerns portion of
the footprint.
Figure 4–5 and Figure 4–6 display average prices paid by load-serving entity for the fall period
and the last twelve months.
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Figure 4–5

Prices

Price by load-serving entity, fall
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Fall period average prices were the highest in the People’s Electric Cooperative and the East
Texas Electric Cooperative, and lowest in the City of Neligh (Nebraska) and South Sioux City
(Nebraska) areas.
Figure 4–6

Price by load-serving entity, rolling 12 month
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Over the past 12 months, People’s Electric Cooperative and entities in the southeast portion of
the footprint saw the highest prices overall, while entities in the northern portion of the
footprint and in western Kansas saw the lowest prices overall. As with the fall period, high prices
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for the past year in the southeast section of the footprint can be mostly attributed to congestion
in the area, along with some external impacts. Western Kansas has abundant low-cost
generation, primarily wind, while the northwest portion of the footprint has primarily low-cost
coal and hydro generation. Typically, entities in those portions of the SPP footprint see some of
the lowest prices overall.
Figure 4–7 shows monthly average day-ahead and real-time prices for the SPP North and SPP
South trading hubs. A trading hub is a settlement location consisting of an aggregation of price
nodes for financial and trading purposes.
Figure 4–7

Trading hub prices
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Because of an abundance of lower-cost generation in the northern part of the SPP footprint,
historically prices at the North hub have typically been lower than the South hub. After seeing
North hub prices above the South hub prices in spring 2019, the North and South hubs have
returned to a more traditional split, with North hub prices typically around $3 to $4/MWh lower
than South hub prices.
In addition, hub prices can be broken down into on-peak and off-peak prices, as shown in
Figure 4–8 and Figure 4–9.
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North hub prices, on- and off-peak
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South hub prices, on- and off-peak
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Historically, there has been a price spread between on- and off-peak prices at the North hub of
around $10/MWh, while the spread at the South hub is nearer to $11/MWh. While there are
monthly variations, the average spread has remained fairly consistent over the past several
years.
While negative prices are a legitimate market outcome, they can make it difficult for generators
to earn revenue. Negative price intervals can be caused by many different factors including high
State of the Market
Fall 2019

31

Southwest Power Pool, Inc.
Market Monitoring Unit

Prices

amounts of wind generation, self-commitment of resources in the day-ahead market, negative
natural gas prices, and external impacts. Negative price intervals for the day-ahead market are
shown in Figure 4–10.

Percent negative price intervals

Figure 4–10

Negative price intervals, day-ahead
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In fall 2019, almost four percent of asset owner intervals 7 in the day-ahead market had prices
below zero. This is up from less than one percent in fall 2018, and down from nearly five
percent in 2017.
Typically, the frequency of negative price intervals in the real-time market is about two to three
times that of the day-ahead market as shown in Figure 4–11.

7

Asset owner intervals are calculated as the number of asset owners serving load that are active in an
interval. For example, if there 60 asset owners active in one five minute interval throughout an entire 30
day month, the total asset owner intervals would be 518,400 for the month (60 asset owners * 288
intervals per day * 30 days).
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Figure 4–11
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Negative price intervals, real-time
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Fall 2019 had about 10 percent of all asset owner intervals in the real-time market with negative
prices, compared to about three percent in fall 2018, but down slightly from nearly 11 percent in
fall 2017. The lower total for fall 2018 can be attributed, in part, to lower wind generation
during the period, as shown in Figure 2–4.
While most negative prices in fall 2019 were between -$0.01 and $25/MWh, prices below
$25/MWh represented about 2 percent of real-time intervals. The MMU discussed during SPP’s
Holistic Integrated Tariff Team process potential concerns with unduly low offers on price. The
Holistic Integrated Tariff Team ultimately adopted a recommendation to review the effects of
these offers and potentially develop automatic mitigation to ensure that prices are only negative
when market fundamentals dictate it. 8

4.2 OPERATING RESERVE MARKET
The following figures (Figure 4–12 through Figure 4–15) show marginal clearing prices for the
four operating reserve products: (1) regulation-up, (2) regulation-down, (3) spinning reserve,

SPP Holistic Integrated Tariff Team report, see page 25:
https://www.spp.org/documents/60323/hitt%20report.pdf.
8
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and (4) supplemental reserve. The regulation products are used to ensure the amount of
generation matches load on a subinterval basis. Generators respond to regulation instructions
in seconds. Spinning and supplemental products are reserved for contingency situations and
respond to instructions within ten minutes.
Figure 4–12
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Regulation-down prices
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Regulation-up prices in fall 2019 declined from 2018, while regulation-down prices climbed from
fall 2018 to 2019. Regulation-up mileage climbed, however, while regulation-down mileage
declined during that period.
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Spinning reserve prices
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Marginal clearing prices for both spinning and supplemental reserves dropped in both the dayahead and real-time markets from fall 2018 to 2019. While these reserve prices continue to be
low, SPP operators remain concerned about wind forecast errors. These concerns do not appear
to be addressed with the supplemental reserve product, because of its short time frame. The
uncertainty product under development by SPP, which is also a Holistic Integrated Tariff Team
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recommendation, should help compensate generators that are specifically needed to mitigate
the risk associated with forecast error. 9

4.3 MITIGATION
SPP uses an automated conduct and impact mitigation approach to address potential market
power abuse. SPP resources’ incremental energy, start-up, no-load, and operating reserve offers
are subject to mitigation for economic withholding.
Mitigation frequency varies across products in the SPP market. Figure 4–16 shows the frequency
of mitigation of incremental energy, operating reserves, and no-load costs in the day-ahead
market.
Figure 4–16

Mitigation frequency, day-ahead market
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Mitigation frequency in energy, operating reserves, and no-load in the day-ahead market
remains low, averaging just over 0.2 percent of resource hours mitigated in fall 2019, along with
a continued downward trend from year to year.
For the real-time market, the mitigation of incremental energy is shown in Figure 4–17.

SPP Holistic Integrated Tariff Team report, see page 18:
https://www.spp.org/documents/60323/hitt%20report.pdf.

9
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Mitigation frequency, real-time market
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Mitigation frequency in the real-time market remains at very low levels as well, with less than
0.02 percent of resource intervals mitigated in real-time in each month in fall 2019. Average
mitigation levels for fall 2019 were one-third of the level in fall 2018.
Figure 4–18 shows the mitigation of start-up offers for different commitment types.
Figure 4–18

Mitigation frequency, start-up offers
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The overall level for mitigation of start-up offers fell to about four percent for in fall 2019, down
from almost percent in fall 2018.
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4.4 UPLIFT
A make-whole payment (uplift) is paid to a generator when the market commits a generator
with offered costs exceeding the realized market revenue from providing energy and ancillary
services for the commitment period. The day-ahead make-whole payment (Figure 4–19) applies
to commitments from the day-ahead market. Day-ahead make-whole payments are typically
less frequent and smaller in magnitude than those in the real-time market.
Figure 4–19

Make whole payments, day-ahead
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Typically, most day-ahead make-whole payments are attributed to coal and gas resources.
Compared to the previous year, fall 2019 day-ahead make-whole payments were over twice as
high, at around $11.7 million. Notably, coal make-whole payments increased from about $1
million in fall 2018 to nearly $5 million in fall 2019. This increase is likely attributable to lower
day-ahead prices.
The reliability unit commitment (RUC) make-whole payment (Figure 4–20) applies to
commitments made in the day-ahead RUC, intra-day RUC processes, short-term RUC, and
manual commitments. The majority of the reliability unit commitment make-whole payments
are paid to gas resources, and more specifically gas simple-cycle resources.
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Make whole payments, reliability unit commitment
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Fall 2019 monthly real-time make-whole payments totaled nearly $19 million, up from just over
$14 million in fall 2018. This increase can be attributed to an increase in capacity commitments
to manage uncertainty and higher loads, coupled with low prices and higher levels of outages.
In particular, during the Conservative Operations event from September 5 to 7, real-time makewhole payments exceeded $1.4 million.
The make-whole payment distribution charge, as shown in Figure 4–21, is applied to asset
owners that receive benefits from units committed in the day-ahead and real-time markets. The
day-ahead make-whole payment distribution amount is an hourly charge or credit based on a
daily allocation. The total of all make-whole payments paid to generation resources is spread
among all load according to the ratio of the withdrawals relative to a specific market. For the
day-ahead market, the distribution rate is the sum of all day-ahead market make-whole
payments for the day, divided by the total day-ahead market withdrawals. In contrast, for the
real-time market, the distribution rate is the sum of real-time make-whole payments for the day
divided by the total real-time market deviation from day-ahead schedules.
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Although the real-time distribution rate has grown, the overall level for fall 2019 remains low at
just under $1.50/MWh. The day-ahead distribution rate remains steady in the past three fall
seasons, averaging around $0.10/MWh.
Revenue neutrality uplift (RNU), shown in Figure 4–22, ensures settlement payments/receipts for
each hourly settlement interval equal zero. Positive revenue neutrality uplift indicates that SPP
receives insufficient revenue and collects from market participants. Negative revenue-neutrality
uplift indicates where SPP receives excess revenue, which must be credited back to market
participants.
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Figure 4–22

Prices

Revenue neutrality uplift
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amounts shown are from the latest available settlement data and are subject to change due to resettlements

Total revenue neutrality uplift for fall 2019 was just over $35 million, an increase from nearly $22
million in fall 2018, and just under $20 million in fall 2017. This increase mostly can be
attributed to higher congestion costs and high volumes of virtuals. Three days in November
accounted for nearly $7 million of the $20 million congestion costs that are carried into revenue
neutrality uplift.
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5 CONGESTION AND TRANSMISSION
CONGESTION RIGHTS MARKET
This chapter reviews congestion and transmission congestion rights in the SPP market for the
fall 2019 period. Key points from this chapter include:
•

The most congested flowgate for fall 2019 was on the Arkansas/Oklahoma border –
TAHH59MUSFTS (Tahlequah-Highway 59 161kV for the loss of Muskogee-Fort Smith
345kV). However, the most congested flowgate over the past 12 months was
TMP175_24736 (Braman-Newkirk Tap 69kV for the loss of Hunter-Woodring 345kV).

•

Overall, both day-ahead and real-time market congestion was higher in fall 2019 than
fall 2018. In fall 2019, 46 percent of all real-time intervals had a breach, up from 31
percent of intervals in fall 2018. In the day-ahead market, 32 intervals were breached in
fall 2019, up from two and three in fall 2017 and 2018, respectively.

•

The surplus between the congestion payments and the day-ahead congestion cost for
load-serving entities shows that overall all load-serving entities fully covered their
congestion cost through the congestion hedging market.

•

For the quarter, 54 percent of participants received positive net revenues, while 46
percent of participants held hedges that did not cover their day-ahead congestion costs.

•

The transmission congestion right (TCR) funding for the quarter decreased from 89
percent to 87 percent.

•

Auction revenue rights (ARR) remain overfunded for the quarter. However, the
magnitude of the overfunding decreased when compared to fall 2018.

5.1 CONGESTION
The impact of a constraint on the market is represented by its shadow price, which reflects the
magnitude of congestion on the path represented by the flowgate. The shadow price indicates
the marginal value of an additional increment of relief on a congested constraint in reducing the
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total production costs. This is the marginal congestion component of the energy price.
Congestion by shadow price for the summer period is shown in Figure 5–1, while congestion by
shadow price for the rolling 12-month period ending November 2019 is shown in Figure 5–2.
Areas of the footprint experience varying congestion, which is caused by many factors, including
transmission bottlenecks, transmission and generation outages (planned or unplanned), weather
events, and external impacts.
Congestion by shadow price, fall
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Figure 5–1

Real-time average shadow price
Day-ahead average shadow price
Real-time percent intervals congested
Day-ahead percent intervals congested
TAHH59MUSFTS Tahlequah-Highway 59 161kV ftlo Muskogee-Fort Smith 345kV (GRDA-OKGE)
TMP379_24692 Braman-Newkirk Tap 69kV ftlo Kildeer Tap-Chikaskia 138kV (OKGE)
TMP175_24736 Braman-Newkirk Tap 69kV ftlo Hunter-Woodring 345kV (OKGE)
TMP109_22593 Stonewall Tap-Tupelo Tap 138kV (WFEC) ftlo Seminole-Pittsburg 345kV (CSWS-OKGE)
SUNAMOTOLYOA Sundown-Amoco Sw. 230kV ftlo Needmore-Yaokum 230kV (SPS)
TMP285_23829* Kelly-Goff 115kV (WR) ftlo Cooper-St. Joe (NPPD-MPS)
FRAMIDCANCED Franklin-Midwest 138kV (OKGE-WFEC) ftlo Cedar Lane-Canadian 138kV (OKGE)
TMP208_24721 Okeene-Dover Sw 138kV (WFEC) ftlo Waukomis Tap-Waukomis 138kV (OKGE)
SUNXFRSUNAMO Sundown Xfmr 230/115kV ftlo Sundown-Amoco Sw. 230kV (SPS)
TMP337_25297# Montgomery-Warrenton 161kV ftlo Callaway-Bland 345kV (AMRN)
* SPP market-to-market flowgate
# MISO market-to-market flowgate

During the fall season, the most congested flowgate was on the Arkansas/Oklahoma border –
TAHH59MUSFTS (Tahlequah-Highway 59 161kV ftlo Muskogee-Fort Smith 345kV [GRDAOKGE]). However, the next two most congested flowgates were both in the same area –
TMP379_24692 and TMP175_24736.
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Congestion by shadow price, rolling 12 month
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Figure 5–2

Congestion and transmission congestion rights market

Day-ahead average shadow price
Day-ahead percent intervals congested

TMP175_24736 Braman-Newkirk Tap 69kV ftlo Hunter-Woodring 345kV (OKGE)
TMP109_22593 Stonewall Tap-Tupelo Tap 138kV (WFEC) ftlo Seminole-Pittsburg 345kV (CSWS-OKGE)
TAHH59MUSFTS Tahlequah-Highway 59 161kV ftlo Muskogee-Fort Smith 345kV (GRDA-OKGE)
FRAMIDCANCED Franklin-Midwest 138kV (OKGE-WFEC) ftlo Cedar Lane-Canadian 138kV (OKGE)
TMP379_24692 Braman-Newkirk Tap 69kV ftlo Kildeer Tap-Chikaskia 138kV (OKGE)
TMP127_23359* Scotsbluff-Victory Hill 115kV (NPPD) ftlo Stegall Xfmr 345kV/1 (WAUE)
TMP421_24095 Cimarron Xfmr 345/138kV (OKGE) ftlo Cimarron Xfmr 345/138kV (OKGE)
TMP270_23432* Cleveland-Cleveland AECI 138kV (GRDA-AECI) ftlo Cleveland-Tulsa North 345kV (GRDA-CSWS)
TMP285_23829* Kelly-Goff 115kV (WR) ftlo Cooper-St. Joe (NPPD-MPS)
NEORIVNEOBLC* Neosho-Riverton 161kV (WR-EDE) ftlo Neosho-Blackberry 345kV (WR-AECI)
* SPP market-to-market flowgate

The most congested flowgate over the past 12 months remains TMP175_24736, with the other
constraint in the area (TMP379_24692) the fifth most congested flowgate over the past 12
months.
One way to analyze transmission congestion is to study the total incidence of intervals in which
a flowgate was either breached or binding. A breached condition is one in which the load on
the flowgate exceeds the effective limit. A binding flowgate is one in which flow over the
element has reached but not exceeded its effective limit.
The figures below show the percent of intervals by month that had at least one breach, had only
binding flowgates (but no breaches), or had no flowgates that were breached or binding
(uncongested) in both the day-ahead (Figure 5–3) and real-time (Figure 5–4) markets.
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Congestion by interval, day-ahead
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Typically, in the day-ahead market over 99 percent of all intervals have only binding constraints,
with uncongested intervals and intervals with a breach making up just a fraction of all intervals.
September 2019 saw an increase in breached intervals at just over four percent. This increase
can primarily be attributed to a constraint that breached for several intervals on September 21
from about 8:00 a.m. until midnight. This constraint only breached on this day.
Figure 5–4

Congestion by interval, real-time
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Overall, real-time market congestion for fall 2019 in terms of intervals with breached flowgates
was about 15 percentage points higher than fall 2017 and 2018. Transmission outages, along
with high levels of wind output, are the most likely causes of this increased congestion.

5.2 TRANSMISSION CONGESTION RIGHTS MARKET
The transmission congestion right and auction revenue right net payments are classified and
presented in Figure 5–5.
Figure 5–5

Total congestion payments, fall

(in $ millions)

Non-load-serving and financial only entities

Load-serving entities
2017

2018

2019

2017

2018

2019

DA congestion

160.9

124.8

117.2

23.8

20.0

40.2

RT congestion

(48.6)

(35.2)

(52.7)

5.3

6.8

15.5

Net congestion

112.4

89.7

64.5

29.1

26.8

55.8

62.8

70.8

58.1

30.3

36.7

44.4

(135.0)

(106.2)

(105.1)

(72.6)

(56.1)

(75.9)

TCR uplift

14.8

11.6

10.7

9.7

8.5

14.7

TCR surplus *

(0.8)

(1.4)

(0.7)

(0.6)

(1.1)

(0.9)

ARR payments

(58.0)

(75.2)

(60.5)

(5.2)

(4.8)

(21.1)

ARR closeout **

(27.4)

(25.5)

(16.5)

(2.5)

(2.0)

(4.4)

(143.7)

(125.9)

(114.0)

(40.9)

(18.7)

(43.2)

TCR charges
TCR payments

Net TCR/ARR

* remaining at period end
** accrued throughout the quarter

During fall 2019, load-serving entities earned $114 million in congestion payments. These
payments did not exceed their day-ahead congestion cost of $117 million. Real-time
congestion costs aided load-serving entities, reducing the total congestion cost to $65 million.
When compared to fall 2018, the 2019 difference between congestion payments and total
congestion costs improved by more than $13 million.
The difference between the congestion payments and the total congestion cost shows that for
the quarter, all load-serving entities fully covered their day-ahead congestion cost through the
congestion hedging market. Moreover, day-ahead congestion costs for load-serving entities
decreased six percent when compared to fall 2018.
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Additionally, non-load-serving and financial-only entities collected congestion payments of $43
million. These payments exceeded their $40 million in day-ahead congestion costs. Real-time
congestion costs did not aid non-load-serving and financial-only entities, increasing their total
congestion cost to $56 million. Therefore, non-load-serving, and financial-only entities did not
fully cover their congestion cost through the transmission congestion right market.
Figure 5–6 shows, by market participant, 10 the day-ahead congestion exposure along with the
value of all congestion hedges, as well as the net overall position.
Figure 5–6

Net day-ahead congestion revenue by market participant, fall
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Figure 5–6 also highlights that 54 percent of participants received positive net revenues, while
46 percent of participants held positions that did not cover their day-ahead congestion costs.
The bottom five participants collectively paid $16 million more in congestion costs than was
offset by their auction revenue right and transmission congestion right positions.
Figure 5–7 shows, by market participant, the day-ahead and real-time congestion exposure
along with the value of all congestion hedges, as well as the net overall position.

10

Figure 5–6 and 5–7 reference market participants who hold ARR entitlements.
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Net congestion revenue by market participant, fall
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Figure 5–7 highlights that 59 percent of participants received positive net revenues, while 41
percent of participants held positions that did not cover their total congestion costs. The
bottom five participants also collectively paid $14 million more in congestion costs than was
offset by their auction revenue right and transmission congestion right positions.
Figure 5–8 below shows transmission congestion right funding, day-ahead revenue, net
surplus/shortfall, and transmission congestion right funding percent.
Transmission congestion right funding
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Transmission congestion right funding levels fell within the target range 11 during November but
fell below the target range in September and October.
The fall 2019 funding of 87 percent declined from 89 percent in fall 2018. Furthermore, the fall
2019 funding deficit stands in excess of negative $24 million for the quarter.
Daily observations of transmission congestion right funding for the 2017, 2018, and 2019 fall
periods are shown in Figure 5–9.
Figure 5–9

Transmission congestion right funding, fall
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Most daily observations of transmission congestion right funding fell between 80 percent and
120 percent over the 2019 fall quarter. 12 In fall 2019, 18 percent of the funding events for the
quarter fell between 45 percent and 79 percent funded. Furthermore, two funding events fell
below 40 percent. The underfunding associated with these two events exceeded $7 million and
were related to material modeling errors on major transmission lines.
Figure 5–10 shows transmission congestion right revenue, auction revenue right funding, net
surplus, and auction revenue right funding percent.

11

Target range is implied in the Protocols section 5.3.3. “In the event the cumulative funding is at or
below 90% or above 100%, MWG may approve an additional adjustment…”

12

Seventy-eight percent of the fall 2019 funding observations fell within this range.

State of the Market
Fall 2019

49

Southwest Power Pool, Inc.
Market Monitoring Unit

Auction revenue right funding
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Auction revenue right funding percentages remained relatively stable over the fall 2019 quarter,
but decreased when compared to the related period in 2018. The surplus also decreased by
almost $7 million from fall 2018 to fall 2019.
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6 SPECIAL ISSUES
Rate pancaking and unreserved use
The Market Monitoring Unit published a report13 on rate pancaking and unreserved use in
November 2019. The rate pancaking and unreserved use analysis focused on the economic
efficiency effects on the SPP-MISO seam. This special issues section provides a summary of the
findings of the report.
Overview
The SPP Regional State Committee (RSC) and Organization of MISO States (OMS) Liaison
Committee requested that the MMU and Potomac Economics (external Independent Market
Monitor for MISO) jointly study selected seams issues. The SPP MMU led the effort of analyzing
rate pancaking and unreserved use charges on the SPP-MISO seam.
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. This can lead
to duplicate transmission fees among the multiple transmission providers. Full or partial
duplication of transmission charges may provide significant disincentives for transactions
between transmission providers.
The MMU evaluated these effects on economic efficiency on the seam by conducting a review of
the current charges on transmission service and the historical trends of imports and exports
between the two regions. 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 many transactions are inelastic to the market-clearing price. The
majority of the elastic transactions are already taking advantage of Market Import Service in the

https://www.spp.org/Documents/60995/SPP%20MMU%20Rate%20Pancaking%20and%20Unreserved%2
0Use.pdf
13
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SPP footprint and a comparable service in MISO, which waive the majority of the transmission
fees imposed under the SPP and MISO Tariffs. 14
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
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 but are aware
that entities may engage in this practice to some degree to mitigate risk. Our analysis revealed
that SPP and MISO have charged minimal amounts for unreserved use arising from topology
changes on the SPP-MISO seam.
Unreserved use analysis
The MMU requested unreserved use 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. The MMU does not
have a way of distinguishing between 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, all six entities billed were SPP customers only,
none being network customers in MISO. 15 In addition, the current SPP process for monitoring
unreserved use does not look for examples where a MISO customer did not obtain transmission
service from SPP for an outage. Instead, it monitors all of the transmission serving a load to

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.
14

Discussions with SPP staff revealed unreserved use charges have occurred prior to the study period but
were minimal. The OMS/RSC Liaison solicited stakeholder feedback to the report and one entity noted
being charged for unreserved use prior to the study period.
15
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ensure there is adequate transmission reservations for the load, regardless of path. 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. 16 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 17 with charges from MISO totaling almost $5,500 for 2017 and
2018. The MISO market monitor confirmed with MISO that the unreserved use charges for
these three SPP entities do not relate to charges for issues related to outages on the SPP-MISO
seam.
Rate pancaking analysis
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. 18 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 and estimated redistribution of transmission charges associated
with the reduction of transmission fees on interchange transactions. The study period evaluated
for the rate pancaking analysis was from July 2018 through June 2019.
Currently, both SPP and MISO offer transmission service that exempt imports from certain
transmission charges. SPP refers to this exemption as Market Import Service, 19 which it adopted

16

MISO 2018 unreserved use charges; MISO 2017 unreserved use charges

17

SPP Members and Market Participants as of September 24, 2019

This analysis does not include “wheels” or transactions that enter and leave, or rather, cross either SPP
or MISO.
18

Market Import Service is available to a market participant that is a Transmission Customer (as that term
is used in Part I 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.
19
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from MISO’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 have
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. A transmission customer transacting between SPP
and MISO is required to obtain transmission service from both providers. For example, an
export from SPP to MISO requires two segments of transmission service to complete the full
path. One segment of transmission service will be on the exporting SPP transmission system
and the other segment on the importing MISO transmission system. Figure 6–1 shows the
percentages of types of transmission service scheduled in real-time for imports and exports
between SPP and MISO.
Figure 6–1

Transmission type scheduled in real-time for July 2018 – July 2019

Transmission service
type
Firm*

MIS** / Spot-In

Non-firm Hourly

SPP transmission

MISO transmission

SPP imports
from MISO

SPP exports
to MISO

MISO imports
from SPP

MISO exports
to SPP

31%

n/a

33%

n/a

66%
2%

Non-firm Secondary
1%
* Firm includes grandfathered service/agreements
** Market Import Service

74%
18%
8%

67%
0%
0%

57%
42%

<1%

Two-thirds of imports scheduled in real-time for both regions use firm20 transmission service for
the importing segment while the other one-third is mostly the discounted Spot-In or Market
Import Service. Three-fourths of exports scheduled from SPP to MISO in real-time used firm
transmission service for the SPP exporting segment. Fifty-seven percent of exports from MISO
to SPP used firm transmission service for the MISO exporting segment.

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.
20
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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. 21 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. 22
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.
Some of the factors captured in the analysis are:

The technical appendix at the end of the Rate Pancaking and Unreserved Use report describes further
details of how transmission costs were derived.
21

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.
22
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•

Physical transmission constraints may restrict volumes

•

Ramp constraints met for interchange transactions in either market will restrict volumes

•

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

•

Importers of energy are exempt from most transmission charges in SPP and MISO for
short-term transmission charges

The MMU used learning algorithms to produce predictive results for comparison with actual
import and export results across the period of July 2018 through June 2019. After verifying the
predictive results were relatively in line with actual results, 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 6–2 displays the predictive modeled results
of increases in both exports and imports with certain transmission charges removed.
Figure 6–2

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
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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
MISO and SPP transmission charges for administrative and FERC fees as well as the scheduling,
system control and dispatch transmission costs.
The production cost changes were estimated using the predicted changes in volume and the
actual SPP and MISO interface prices. Figure 6–3 shows the estimated production cost change
and the estimated redistribution of transmission charges associated with the reduction of
transmission fees on interchange transactions.
Figure 6–3

Estimated production cost changes and impact to transmission revenue

Average hourly cost
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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
changes in production cost occurred in December with an average hourly benefit of $61. The
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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 an estimated $2.3 million.
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. The 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 the Annual Transmission Revenue Requirement, resulting
in a cost shift. The potential to increase transactions between markets appears in the analysis.
However, given the modest estimated volume change, which is 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.
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
RTO. Most of the reasons for unreserved use charges have been for network customers
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exceeding reserved transmission service and not for a seams related issue. Outage scenarios
noted 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.
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.

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:
i.
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;
iii.
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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