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1. MARKET HIGHLIGHTS
This report covers market performance and highlights during the summer quarter of 2018
(June through August). The annual figures shown on the charts in this report represent only
this three-month period for each year, unless labelled otherwise. Higher loads, which were a
result of abnormal temperatures, affected market outcomes during this period. Highlights of
this summer period are as follows:
•

The hourly average load for summer 2018 was up around five percent from summer
2017. While load in June and August 2018 was much higher than the prior year, July
loads were at nearly the same level.

•

Average monthly real-time generation increased by about seven percent from
summer 2017 to summer 2018. The percent of total generation provided by coalpowered resources continued to fall, accounting for only 44 percent of energy
produced in the summer 2018 period. This is down from 50 percent in summer 2017.
During this same period, wind resources accounted for just over 18 percent of total
generation, up from 15 percent the prior year.

•

Use of the “market” commitment status in the day-ahead market continued to rise,
while the use of the “self” commitment status declined.

•

During summer 2018, the average day-ahead price was $26/MWh, a decrease of two
percent from summer 2017, and the average real-time price was $25/MWh, a five
percent decrease from summer 2017.

•

The average monthly gas price at the Panhandle Eastern hub averaged $2.35/MMBtu
for summer 2018, down from $2.57/MMBtu in summer 2017, an eight percent
decrease.

•

After a long trend of increases, occurrences of negative price intervals continued to
decline. Prices were negative in just over 1.3 percent of real-time intervals in summer
2018, down from 2.0 percent in summer 2017. Day-ahead intervals with negative
prices remained negligible.

•

The area with the highest congestion in the summer 2018 period was in northwest
Kansas (near Hays).
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The area with the highest congestion for the past 12 months was in southwest
Missouri/southeast Kansas. Most of the congestion in this area can be attributed to
the Neosho to Riverton constraint, although the high levels of congestion have abated
in this area over the past six months.

•

Overall congestion the SPP market footprint has declined. Intervals with breaches in
the real-time market where virtually unchanged from summer 2017 to 2018, but
uncongested intervals increased from 18 percent in summer 2017 to 28 percent of all
intervals in summer 2018. Breached intervals in the day-ahead market remain
minimal, while uncongested intervals increased in summer 2018.

•

The special issues section for the summer report contains discussion on two topics —
o

Kansas City Power & Light (KCP&L)/Westar merger — In early June 2018, Great
Plains Energy, parent company to Kansas City Power & Light (KCP&L) and the
KCP&L GMOC subsidiary, and Westar Energy completed a stock-for-stock
merger, creating a holding company named Evergy, Inc.
The MMU has performed structural analysis regarding market concentration
after the merger. While these structural metrics indicate an increase in market
concentration with the merger, this is not necessarily a cause for concern at this
time. The MMU will continue to monitor competitiveness metrics across the
footprint and will raise concerns should issues arise.

o

The MMU reviewed the manual commitment processes in SPP and studied
efforts to add transparency to that process. As a result of this study, the MMU
recommends that more detailed and consistent reasons be recorded for local,
transmission, capacity, and stagger commitments. Additionally, public posting
of all manual commitments will provide transparency and allow market
participants to make better informed decisions. In addition, a ramp product
should help to more effectively control ramping needs than the current
practice of manually committing resources.
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2. LOAD AND RESOURCES
2.1 LOAD
The average hourly load for each month is shown in Figure 2—1 below.
Figure 2—1
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Overall, the hourly average load for summer 2018 was nearly 36,000 megawatts, which was
up nearly five percent from summer 2017. The average load for June 2018 was higher than
2017, July 2018 was nearly identical to 2017, and August 2018 average load was much
higher than 2017. The highest peak load for a real-time interval during the summer of 49,926
MW occurred on July 12. This is down about 2.5 percent from the 2017 peak of 51,181 MW.
Heating and cooling degree days are used to estimate the impact of actual weather
conditions on energy consumption. Being the summer season, heating degree days are
minimal, so a chart is not shown with these values. Cooling degree days are shown in Figure
2—2.
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Figure 2—2

Load and resources

Cooling degree days, SPP footprint
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Cooling degree days for the three month summer period remained above the 30 year
average. While June and August cooling degree days were at very similar levels as prior
years, July cooling degree days were lower than prior years. The northern portion of the SPP
footprint experience extremely warm weather in July 2017, accounting for the large
difference in cooling degree days. As stated in the last quarterly report, SPP issued a hot
weather alert for May 31 and June 1, 2018 due to unusually high temperatures for that time
of year. Additionally, SPP issued hot weather alerts from June 28 to July 1, 2018. This
weather pattern for the summer months is almost identical to the pattern of load during the
same period in 2016, as shown in Figure 2—1.

2.2 RESOURCES
Total monthly generation, broken down by technology type of resources, 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.
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Generation by technology type, real-time
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Overall generation levels increased about seven percent from summer 2017 to summer
2018, which matched the increase in load during that same period, as shown in Figure 2—1.
Figure 2—4 below shows the percentage of total generation attributed to each technology
type. 1
Figure 2—4

Generation by technology type, real-time by percent
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Only the most prevalent technology types are shown in this figure. Solar, renewable, hydro, and
other resources are not shown.
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Generation by coal resources as a percentage of total generation continues to decrease,
going from 51 percent in summer 2016, to 44 percent in summer 2018. Wind generation
continues to climb, up from 12 percent in summer 2016, to 15 percent in summer 2017, and
then to 18 percent in summer 2018. The percentage of total generation provided by
combined-cycle natural gas resources has remained consistent over the past three summer
periods, while the percentage of total generation by simple-cycle gas plants has increased
from about 8.5 percent in summer 2016 to 10 percent in summer 2018. Nuclear generation
in summer 2018 was below the percentage of total generation in prior years, primarily due to
the retirement of the Fort Calhoun nuclear plant in October 2016.
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 capacity and capacity factor
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Wind capacity in the footprint continues to grow steadily, with nameplate wind capacity
increasing from 14,400 MW at the end of August 2016, to 19,400 MW at the end of August
2018.
The wind capacity factor in the real-time market increased from 31 percent in summer 2017
to 35 percent in summer 2018, while the day-ahead wind capacity factor increased from 24

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.
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percent to 29 percent during the same period. The spread between the real-time and the
day-ahead wind capacity indicates a disconnect in the amount of wind in the real-time
market, compared to the forecasted wind in the day-ahead market. This spread has
increased from 3.3 percent in summer 2016 to 6.1 percent in summer 2018.
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 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, 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 and virtual transactions were each the marginal
technology type in 30 percent of intervals in summer 2018. Gas simple-cycle resources set
prices in 21 percent of intervals, while gas combined-cycle resources set prices in 13 percent
of intervals in this same period. In comparison to other technology types, wind resources still
represent a small portion of intervals in which they set day-ahead prices. Wind resources
were marginal in six percent of day-ahead intervals in summer 2018, however, this is up from
three percent in summer 2016.
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Technology on the margin, real-time

Percent of intervals on the margin
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In the real-time market, gas simple-cycle resources were the highest marginal technology, at
33 percent of all intervals. Coal was close behind at 31 percent, and gas combined-cycle
resources were at 26 percent for summer 2018. Wind resources still set prices in a small
portion of real-time intervals (eight percent) compared to the other technologies. Similar to
the day-ahead market, though, this figure is continuing to increase, up from two percent of
intervals in summer 2016.

2.3 EXTERNAL TRANSACTIONS
The SPP Integrated Marketplace has more than 6,000 megawatts of AC interties with MISO to
the east, 810 megawatts of DC ties to ERCOT to the south, and over 1,000 megawatts of DC
ties to WECC to the west. Additionally, SPP has over 1,500 megawatts of interties with the
Southwestern Power Administration (SPA) in Arkansas, Missouri, and Oklahoma, and over
5,000 megawatts of AC interties 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

Load and resources

Exports and imports, SPP system
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SPP is typically a net exporter in real time. During the summer months, SPP has historically
been about even in terms of imports and exports. However, during summer 2018, SPP was a
net exporter to the tune of an average of 650 MW per hour. This change was likely a result of
higher prices in MISO and ERCOT, as well as increased wind generation.
Generally, SPP exports follow the wind production curve for the day. Typically, as wind
generation increases, exports increase. The same pattern of exports following wind is also
evident on a month-to-month basis, as the highest wind generation months in the spring and
the fall see the highest exports.
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 nonmonitoring 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

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.

State of the Market
Summer 2018

9

Southwest Power Pool, Inc.
Market Monitoring Unit

Load and resources

non-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.
As is common during the summer period, payments are predominately made from SPP to
MISO. At other times of the year, payments are predominantly from MISO to SPP. In summer
2018, payments from SPP to MISO increased to almost $2 million, which was up from $1.7
million in summer 2017, and $600,000 in summer 2016.
Figure 2—9

Market-to-market, monthly
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Payments/receipts ($ millions)

Figure 2—10 Market to market, by flowgate
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Market-to-market payments have returned to levels on individual flowgates that are more
typical after peaking during the period from October 2017 through January 2018. During
that period high levels of congestion on the Neosho-Riverton for the loss of NeoshoBlackberry flowgate was the main driver for the high market-to-market payments. During the
summer 2018 period, no flowgates saw payments of over $600,000, while in spring 2018,
two flowgates saw over $1 million in market-to-market payments.

State of the Market
Summer 2018

11

Southwest Power Pool, Inc.
Market Monitoring Unit

Unit commitment and dispatch processes

3. UNIT COMMITMENT AND DISPATCH PROCESSES
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 summer 2018 was around 4,800 MW, up from 3,900 MW
in summer 2017, and up from 4,300 MW in summer 2016.

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). 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 dayahead 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-serving 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 generation participation offers in the day-ahead market
for the “market” and “self” commitment statuses. “Reliability,” “not participating,” and
“outage” are other statuses that are available, but the total of those statuses averages around
10 percent on an annual basis.
Figure 3—2

Day-ahead comparison of “market” and “self” commitment status
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“Market” commitment status is on a steady upward trend with 48 percent of all day-ahead
commitments in summer 2016, 53 percent in summer 2017, and then 54 percent in summer
2018. Offered capacity in “self” commitment status is moving in the opposite direction with
40 percent in summer 2016, 35 percent in summer 2017, and 34 percent is summer 2018.
While we view the reduction of self-committed offers as a positive trend, which may have also
helped contribute to a reduction in the frequency of negative prices, we continue to
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encourage market participants and the RTO to find ways to enhance market efficiencies and
reduce self-commitment.
Figure 3—3 shows online capacity commitment as a percent of demand.
Figure 3—3

Online capacity as a percent of demand

Online capacity as a percent of
demand

125%

120%

115%

110%

105%

100%
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
2016 '17 '18
17 17 17 17 17 17 17 18 18 18 18 18 18 18 18 Summer average

The capacity commitment as a percent of demand for the past three summers has been
around 120 percent. Some factors that contribute to lower levels of online capacity are fewer
self-committed coal plants and the continued growth of wind capacity and generation.
Lower online capacity levels may be a result of market participants and market operators
adjusting to these changes in market conditions.

3.3 VIRTUAL TRADING
Virtual trading in the day-ahead market aims to facilitate convergence between the dayahead 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 dayahead price. Virtual supply offers are profitable when the day-ahead energy price is higher
than the real-time price.
The following figures show cleared and uncleared virtual demand bids (Figure 3—4) and
supply offers (Figure 3—5).
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Figure 3—4
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Virtual demand bids
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Virtual supply offers
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As these figures show, both virtual demand bids and virtual supply offers continue to steadily
increase from year-to-year.
Cleared virtual transactions as a percent of load are shown in Figure 3—6.
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Cleared virtuals as percent of load

Figure 3—6

Unit commitment and dispatch processes

Cleared virtual transactions as a percent of load
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For the summer period, virtual transactions as a percent of load have increased steadily from
eight percent in 2016, to 12 percent in 2018.
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—7 and Figure 3—8 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—7
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Virtual demand bids by participant type
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Virtual supply offers by participant type
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While the number of virtual demand bids and supply offers by resource/load owners has
remained negligible over time, both demand bids and supply offers by financial-only
participants have nearly doubled from summer 2016 to 2018. This has contributed to the
overall increase in virtual transactions.
Virtual transactions can be made at hubs, interfaces, loads and resources, as shown in Figure
3—9.
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Figure 3—9

Unit commitment and dispatch processes

Virtual transactions by location type, megawatts
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The great majority of virtual transactions are made at resources (primarily wind resources),
and are steadily increasing from year-to-year. However, summer 2018 did see a decrease of
about 10 percent from summer 2017 at resource locations. The MMU will continue to
monitor for changes to this trend. Historically participants have placed the fewest virtual
transactions at external interfaces and hubs. Virtual transactions at load locations have been
increasing on a year-to-year basis, and most notably in summer 2018 as virtual transactions at
load locations increased by over 50 percent in summer 2018 over summer 2017.
As with the volume of virtual transactions, the majority of the profits, shown in Figure 3—10,
from virtual transactions are derived from resource locations.
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Unit commitment and dispatch processes

Figure 3—10 Virtual transactions by location type, profit/loss
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Compared to summer 2017, the profits of virtual transactions from resource locations in
summer 2018 was about half that of the prior year.
Overall profit and loss from virtual transactions is shown in Figure 3—11.
Figure 3—11 Virtual transactions, profit/loss
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Gross virtual profits for summer 2018 averaged nearly $15 million, while gross virtual losses
averaged nearly $13 million, for an average net profit of $2 million. The average net profit for
summer 2018 was down from about $3.2 million in summer 2017.
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4. PRICES
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.
Electricity and gas prices
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Figure 4—1
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Since spiking to $3.23/MMBtu in January 2018, the average gas price at the Panhandle
Eastern hub has ranged between $2.08/MMBtu and $2.44/MMBtu on a monthly basis. For
the summer period, gas prices dropped by just over eight percent from $2.57/MMBtu in
summer 2017 to $2.35/MMBtu in 2018.
During summer 2018 the average day-ahead price was $25.68/MWh, and the average realtime price was $24.87/MWh, as shown in Figure 4—1. This represents a decrease in average
day-ahead price of two percent from summer 2017, and a five percent decrease in real-time
price for the same period.

State of the Market
Summer 2018

20

Southwest Power Pool, Inc.
Market Monitoring Unit

Prices

Figure 4—2 shows the day-ahead to real-time price divergence at the SPP system level. Price
divergence 5 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. The absolute
divergence is calculated by taking the absolute value of the divergence for each interval.
Price divergence, day-ahead and real-time
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Divergence percent increased from 0.3 percent in summer 2017, to 3.4 percent in summer
2018. Absolute divergence percent was nearly flat from summer 2017 to summer 2018,
decreasing just slightly.
Overall price patterns between the day-ahead and real-time markets are similar, as shown on
the price contour map below in Figure 4—3. 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.

5

Price divergence percent is calculated as the day-ahead price minus the real-time price, divided by
the day-ahead price.
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Figure 4—3

Prices

Price map, summer (all hours)

Lower prices are typically more prevalent in the north due to less expensive generation in the
area, and in the west-central part of the footprint due to abundant low-cost wind generation
in that area. As has been the pattern over the past several months, the areas with highest
congestion have been in southeast Oklahoma, 6 northwest Kansas around Hays, 7 and the
southwest Missouri/southeast Kansas region. 8 Factors that can influence congestion and
resulting prices are transmission bottlenecks, generator and transmission outages, weather
events, differences in fuel prices and cost of generation, and differences in temperatures
across the footprint.

6

TMP109_22593, Stonewall Tap-Tupelo Tap 138kV for the loss of Seminole-Pittsburg 345kV; and
TEMP29_23044, Tupelo Tap-Tupelo 138kV for the loss of Pittsburg-Valliant 345kV (CSWS)
7
VINHAYPOSKNO, Vine Tap-North Hays 115kV for the loss of Post Rock-Knoll 230kV
8
NEORIVNEOBLC, Neosho-Riverton 161kV for the loss of Neosho-Blackberry 345kV; and
TMP151_23193 Oakland East Switch-Joplin Atlas Junction 161 kV for the loss of Asbury Plant-Purcell
Southwest 161kV
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Figure 4—4 and Figure 4—5 display average prices paid by load-serving entity for the summer
period and the last twelve months. For the summer period, the footprint average, along with
nearly all load-serving entities, have returned to having higher day-ahead prices than realtime prices.
Figure 4—4

Price by load-serving entity, summer
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Summer period average prices were the highest in southwest Missouri (City of Springfield
and Carthage Water and Electric). This can primarily be attributed to the congestion
mentioned above in the southwest Missouri/southeast Kansas area. Average prices were
lowest for Northwestern Power and Western Area Power Administration/EWA_X located in
the northern portion of the SPP footprint. Although the northern portion of the SPP footprint
generally sees lower prices due to abundant low-cost generation, prices for these entities
were lower due to congestion and external impacts.
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Figure 4—5

Prices

Price by load-serving entity, rolling 12 month
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Over the past 12 months, overall prices in the day-ahead and real-time markets were almost
identical. For this period, entities in the southwest Missouri/southeast Kansas area still saw
the highest prices overall, while entities in western Kansas saw the lowest prices overall. As
with the summer period, high prices for the past year in southwest Missouri/southeast Kansas
can be mostly attributed to congestion in the area, along with some external impacts.
Western Kansas has abundant low-cost generation, primarily wind, over time entities in that
portion of the SPP footprint see the lowest prices overall.
Figure 4—6 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.
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Figure 4—6

Prices

Trading hub prices
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Because of an abundance of lower-cost generation in the northern part of the SPP footprint,
prices at the North hub are typically lower than the South hub. As shown above, North hub
day-ahead and real-time average prices were nearly identical to South hub prices during
each of the three months in the summer period. This convergence is likely attributable to
transmission additions that have decreased congestion and increased the ability of power to
flows throughout the SPP footprint.
While negative prices are a legitimate market outcome, negative price intervals can be
caused by many different factors, including high amounts of wind generation, selfcommitment of resources in the day-ahead market, and external impacts. After a steady
growth of intervals with negative prices, summer 2018 saw a decrease in negative price
intervals as shown in Figure 4—7.
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Percent negative price intervals

Figure 4—7

Prices

Negative price intervals, day-ahead
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In summer 2018, almost no asset owner intervals 9 in the day-ahead market had prices below
zero. This is similar to summer 2016, and below the approximately one percent of asset
owner intervals in summer 2017.
Typically, the frequency of negative price intervals in the real-time market is about three times
that of the day-ahead market, see Figure 4—8.

9

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—8

Prices

Negative price intervals, real-time
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Summer 2018 had just above one percent of all asset owner intervals in the real-time market
with negative prices, compared to just over two percent summer 2017 and a half percent in
summer 2016. Note that negative prices in the real-time market mostly were between
−$0.01/MWh and −$25/MWh.

4.2 OPERATING RESERVE MARKET
The following figures (Figure 4—9 through Figure 4—12) show marginal clearing prices for the
four operating reserve products: (1) regulation-up, (2) regulation-down, (3) spinning reserve,
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.
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Figure 4—9

Prices
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Figure 4—10 Regulation-down prices

Market clearing price ($/MW)
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While energy prices decreased from summer 2017 to 2018, operating reserve market
clearing prices for regulation-up products increased in the same period, while regulationdown products decreased. Lower than normal demand in August 2017, coupled with higher
than normal demand in June 2018 contributed to the increase in regulation-up from summer
2017 to summer 2018.
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Figure 4—11 Spinning reserve prices
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Figure 4—12 Supplemental reserve prices
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Day-ahead prices for spinning reserves decreased from summer 2017 to summer 2018, while
real-time prices for spinning reserves increased. For supplemental reserves, both day-ahead
and real-time prices increased from summer 2017 to summer 2018.

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.
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Mitigation frequency varies across products in the SPP market. Figure 4—13 shows the
frequency of mitigation of incremental energy, operating reserves, and no-load costs in the
day-ahead market.
Figure 4—13 Mitigation frequency, day-ahead market
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Mitigation frequency in the day-ahead market continues to decline. Summer 2018 had an
average of 0.12 percent of total resource hours mitigated for all products in the day-ahead
market, down from 0.18 percent of resource hours in summer 2017.
For the real-time market, the mitigation of incremental energy is shown in Figure 4—14.
Figure 4—14 Mitigation frequency, real-time market
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Mitigation frequency in the real-time market remains at very low levels, and has steadily
decreased over the past three summers.
Figure 4—15 shows the mitigation of start-up offers for different commitment types.
Figure 4—15 Mitigation frequency, start-up offers
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The overall level for mitigation of start-up offers can typically be high in the summer months,
with peaks in the summer and fall. For both summer 2016 and summer 2017, mitigation of
all start-up offers averaged around four percent. That figure decreased to around three
percent for summer 2018. On a monthly basis, start-up offers were mitigated around 6
percent of the time in June 2018, which was comparable to June 2017.

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—16) 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.
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Figure 4—16 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, summer 2018 day-ahead make-whole payments were almost
identical at around $6 million.
The reliability unit commitment (RUC) make-whole payment (Figure 4—17) applies to
commitments made in the day-ahead RUC and intra-day RUC processes. The majority of the
reliability unit commitment make-whole payments are paid to gas resources, and more
specifically gas simple-cycle resources.
Figure 4—17 Make whole payments, reliability unit commitment
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Summer 2018 monthly real-time make-whole payments totaled just over $11 million, about
$2 million lower than summer 2017. This was driven primarily by a decline in uplift payments
to combined cycle resources in summer 2018.
The make-whole payment distribution charge, as shown in Figure 4—18, 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 makewhole payments for the day, divided by the total day-ahead market withdrawals. For the realtime 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.
Figure 4—18 Make whole payment distribution rate

Distribution rate ($/MWh)
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The day-ahead distribution rate remains steady in all months, averaging around $0.08/MWh.
The real-time distribution rate for summer 2018 was just over $1.00/MWh, down from
$1.13/MWh in summer 2017.
Regulation compensation includes payment to market participants, which are shown in
Figure 4—19 and Figure 4—20, based on changes in energy output for regulation
deployment.
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Figure 4—19 Regulation-up mileage make whole payments
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Regulation-up mileage make-whole payments remained steady in both the day-ahead and
real-time markets. The regulation-up mileage factor decreased from 0.18 in summer 2017 to
0.15 in 2018.
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Figure 4—20 Regulation-down mileage make whole payments
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Day-ahead regulation-down mileage make-whole payments have steadily increased over the
past three summer seasons. Real-time regulation-down mileage make-whole payments
decreased from summer 2017 to summer 2018, nearly matching the 2016 level. Generally,
as the wind output increases, regulation-down deployment increases, which increases the
mileage factor. Additionally, many thermal units cannot regulate on their economic minimum
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so the market pays the opportunity cost to move them to the regulation minimum increasing
the regulation down prices. However, during the summer period, the regulation-down
mileage factor decreased very slightly from 0.27 in summer 2017 to 0.25 in 2018.
Revenue neutrality uplift (RNU), shown in Figure 4—21, 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 revenueneutrality uplift indicates where SPP receives excess revenue, which must be credited back to
market participants.
Figure 4—21 Revenue neutrality uplift
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Total revenue neutrality uplift for summer 2018 was $13.2 million, a decrease from just over
$20 million in summer 2017. Summer 2017 revenue neutrality uplift was unusually high due
to higher prices and more congestion across the system. On a monthly basis, revenue
neutrality uplift typically averages around $4 million per month, with variations primarily
driven by seasonality and congestion levels.
The all-in cost, shown in Figure 4—22 includes the cost of energy, day-ahead and real-time
reliability make-whole payments (uplift), operating reserves costs, reserve sharing group
costs, and payment to demand response resources. 10 The cost of energy includes all of the
shortage pricing components.

10

Reserve sharing group costs and demand response costs are included in the all-in price, however
costs for both of those items are zero.
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Figure 4—22 All-in cost
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Generally, the energy cost in the SPP market constitutes around 98 percent of the all-in cost,
showing that uplift makes up a very small portion of the total cost incurred by market
participants. All-in cost in summer 2018 was $27.96/MWh, just two percent higher than the
summer 2017 level of $27.30/MWh.
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5. CONGESTION AND TRANSMISSION CONGESTION
RIGHTS MARKET
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 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 August 2018 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, summer
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Figure 5—1

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

VINHAYPOSKNO Vine Tap-North Hays 115kV ftlo Post Rock-Knoll 230kV (MIDW)
TMP213_23918 Knoll-Saline 115kV (WR) ftlo Rhoades-Phillipsburg 115kV (SECI)
TMP109_22593* Stonewall Tap-Tupelo Tap 138kV (WFEC) ftlo Seminole-Pittsburg 345kV (CSWS-OGE)
SMOSUMMULCIR Smokey Hills-Summit 230kV (WR) ftlo Mullergren-Circle 230kV (WR-SECI)
TMP389_24038^ Mayflower-Morgan 115kV ftlo Arkansas Nuclear One-Mabelvale 500kV (EES)
TMP151_23193 Oakland East Switch-Joplin Atlas Junction 161kV ftlo Asbury Plant-Purcell Southwest 161kV (EDE)
TMP117_23777* Fort Thompson-Fort Randall 230kV (WAUE) ftlo Grand Prairie-Grand Island 345kV (WAUE-NPPD)
STOXFRSIOHAN Storla Xfmr 230/1kV ftlo Sioux Falls-Hanlon 230kV (WAUE)
TMP181_23915* Turk Power Plant Xfmr 138/115kV (CSWS) ftlo McNeil Xfmr 500/115kV (EES)
TMP287_23986 Anadarko-Poccaset 138kV (WFEC) ftlo Midwest-Franklin 138kV (OGE-WFEC)

^ MISO market-to-market flowgate
* SPP market-to-market flowgate
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During the summer season, the two most congested flowgates were found in northwest
Kansas — Vine Tap-North Hays 115kV for the loss of Post Rock-Knoll 230kV, and
TMP213_23918 (Knoll-Saline 115kV for the loss of Rhodes-Phillipsburg 115kV. These
flowgates experienced an increase in congestion primarily due to transmission and
generation outages, as well as increased wind generation in the area.
Congestion by shadow price, rolling 12 month
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Figure 5—2

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

NEORIVNEOBLC* Neosho-Riverton 161kV (WR-EDE) ftlo Neosho-Blackberry 345kV (WR-AECI)
TMP118_22847 Southard-Roman Nose 138kV ftlo Tatonga-Matthewson 345kV (OGE)
TMP228_22196 Hale County-Tuco 115kV ftlo Swisher County-Tuco 230kV (SPS)
VINHAYPOSKNO Vine Tap-North Hays 115kV ftlo Post Rock-Knoll 230kV (MIDW)
TMP109_22593* Stonewall Tap-Tupelo Tap 138kV (WFEC) ftlo Seminole-Pittsburg 345kV (CSWS-OGE)
TMP151_23193 Oakland East Switch-Joplin Atlas Junction 161kV ftlo Asbury Plant-Purcell Southwest 161kV (EDE)
TMP144_22843 Woodring Xfmr 345/138kV ftlo Woodring-Sooner 345kV (OGE)
TEMP29_23044 Tupelo Tap-Tupelo 138kV ftlo Pittsburg-Valliant 345kV (CSWS)
TAHH59MUSFTS* Tahlequah-Highway 59 161kV ftlo Muskogee-Fort Smith 345kV (GRDA-OKGE)
TMP206_22886 Kress-Hale County 115kV ftlo Swisher-Tuco 230kV (SPS)

* SPP market-to-market flowgate

The most congested flowgate over the past 12 months has been the Neosho-Riverton 161kV
for the loss of Neosho-Blackberry constraint. This market-to-market flowgate had been highly
congested up through February 2018, but congestion in this area has abated somewhat
recently. SPP and MISO wind impacts this flowgate, as well as flows from neighboring nonmarket areas. 11
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

11

Neighboring non-markets include; Tennessee Valley Authority, Associated Electric Cooperative Inc.,
and Southwestern Power Administration.
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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.
Figure 5—3

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. However, August 2018 had just under 10 percent of all intervals with no
congestion in the day-ahead market. This is the highest level of uncongested intervals in a
month since the start of the Integrated Marketplace in March 2014. This increase is likely a
result of transmission upgrades earlier in 2018.
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Congestion by interval, real-time
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Overall, real-time market congestion decreased from the last summer period, with 28 percent
of intervals having no congestion in summer 2018, up from 18 percent in summer 2017, and
11 percent of all intervals in summer 2016. Intervals with a breach in the real-time market
stayed at 25 percent of all intervals in summer 2018, which is the same level as summer 2017.
The Woodward – Tatonga – Matthewson 345kV project, which was completed in February
2018 has helped reduce congestion in the western portion of the footprint. Another reason
for a reduction in breaches compared to earlier periods could be the change to violation
relaxation limits in March 2017 which allowed the market to solve at a higher shadow price
before relaxing a constraint limit.

5.2 TRANSMISSION CONGESTION RIGHTS MARKET
In the Integrated Marketplace, the day-ahead market generally charges load a higher price
than it pays generation. The difference in price is generally because of congestion.
Transmission services serve as the underpinning of the transmission congestion rights
market, which provides day-ahead market payments to hedge the cost of congestion.
Annual and monthly transmission congestion right auctions award the “rights” to shares of
day-ahead market congestion revenue. SPP allocates auction revenue rights in annual and
monthly processes based on transmission ownership, and auction revenue right holders
receive payments from the transmission congestion rights auction and conversions of auction
revenue rights into transmission congestion rights.
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The transmission congestion right and auction revenue right net payments paid to entities in
the SPP are shown in Figure 5—5.
Figure 5—5

Total congestion payments, summer

(in $ millions)

Load-serving entities

Non-load-serving and financial only entities

2016 Summer 2017 Summer 2018 Summer 2016 Summer 2017 Summer 2018 Summer

DA congestion

55.0

81.8

74.2

16.0

27.9

28.0

RT congestion

2.3

0.8

(1.4)

(18.1)

(19.5)

(10.8)

Net congestion

57.3

82.6

72.8

(2.1)

8.4

17.3

8.9

33.9

47.3

11.8

27.8

28.1

(43.7)

(58.9)

(54.4)

(33.7)

(45.8)

(41.4)

TCR uplift

4.2

1.5

1.2

3.5

1.6

1.6

TCR surplus *

(0.7)

(0.9)

(0.6)

(0.5)

(0.9)

(0.7)

ARR payments

(14.1)

(40.0)

(57.0)

(1.2)

(2.6)

(3.4)

ARR surplus

4.9

17.5

13.9

0.4

1.6

1.2

Net TCR/ARR

(40.5)

(47.0)

(49.6)

(19.9)

(18.3)

(14.6)

TCR charges
TCR payments

* remaining at period end

During summer 2018, load-serving entities earned $50 million in congestion payments.
These payments did not exceed their day-ahead congestion cost of $74 million. Real-time
congestion costs aided load-serving entities, reducing the total congestion cost to $73
million.
The shortfall between the congestion payments and the day ahead congestion cost shows
that overall, for the quarter, load-serving entities did not fully hedge congestion through the
transmission congestion right market.
While this is not the preferred outcome for market participants, these trends have reversed in
previous periods. The summer 2017 figures presented a similar trend. Yet, over the 2017
TCR year, the shortfall reversed and yielded over $63 million in surplus. Thus, the
effectiveness of the positions will ultimately be evaluated over the full course of the 2018 TCR
year. Additionally day-ahead congestion costs for load-serving entities decreased 9 percent
when compared to summer 2017.
Additionally, non-load-serving and financial-only entities collected congestion payments of
$15 million. These payments fell short of their $28 million in day-ahead congestion costs.
However, real-time congestion costs also aided non-load-serving and financial-only entities,
reducing their total congestion cost to $17 million.
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This shows that overall, non-load-serving, and financial-only entities were relatively effective
at hedging congestion through the transmission congestion right market. Figure 5—5 also
shows a very modest increase in day-ahead congestion costs for non-load-serving and
financial-only entities.
Figure 5—6 shows, by market participant, the day-ahead congestion exposure along with the
value of all congestion hedges, as well as the net overall position.
Figure 5—6

Net congestion revenue by market participant, summer
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Figure 5—6 highlights that 45 percent of participants received positive net revenues, while 55
percent of participants held hedges 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 below shows transmission congestion right funding, day-ahead revenue, net
surplus/shortfall, and transmission congestion right funding percent.
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Transmission congestion right funding levels fell within the target range 12 or exceeded the
target range during each month of the quarter. Additionally, summer 2018 monthly funding
percentages correlate and trend highly with summer 2017 results. Furthermore, the summer
2018 funding surplus increased 45 percent over summer 2017 and now exceeds $7 million.
Daily observations of transmission congestion right funding for the 2016, 2017, and 2018
summer quarters are shown in Figure 5—8.

12

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…”
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Transmission congestion right funding, summer
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Most daily observations of transmission congestion right funding fall between 80 percent and
120 percent over the 2018 summer quarter. 13 However, the funding distributions have
shifted noticeably toward higher percentages over the last two summer quarters.
Furthermore, in summer 2018 we observed an increase in significant over-funding events.
The number of events where funding exceeded 155 percent increased from one to five.
While variation in funding can be expected because of different factors, including
transmission outages and derates, the fact that the majority of funding falls within or near the
target range indicates that the overall process is generally effective.
Figure 5—9 shows transmission congestion right revenue, auction revenue right funding, net
surplus, and auction revenue right funding percent.

13

Eighty-three percent of the summer 2018 funding observations fell within this range.
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Auction revenue right funding percentages increased in every month of the summer 2018
quarter. However, those same funding percentages have decreased when compared to the
related summer 2017 months. Additionally, the auction revenue right funding dollars fell in
every month of the quarter. This trend differs from the summer 2017 monthly trend where
consecutive increases in auction revenue right funding dollars were observed.
The summer 2018 quarterly funding percentage decreased from 145 percent to 124 percent.
The related surplus dollars have also decreased from $19 million to $14 million. The summer
2018 funding percentage is also down relative to the summer 2016 quarter where funding
exceeded 134 percent. Although, interestingly, the summer 2018 surplus increased relative
to the 2016 surplus by over 160 percent. The increase in the current surplus over the
summer 2016 surplus is largely due to the growth in funding dollars between the two
periods.
Moreover, the auction revenue rights funding surplus (and funding percent) remain elevated.
These funding levels may be a reflection of the market’s historical congestion expectation, or
possibly an indication of the market’s appetite for risk.
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6. SPECIAL ISSUES
Great Plains Energy and Westar Energy merger
In early June 2018, Great Plains Energy, parent company to Kansas City Power & Light
(KCP&L) and the KCP&L GMOC subsidiary, and Westar Energy completed a stock-for-stock
merger, creating a holding company named Evergy, Inc. Evergy serves approximately 1.6
million customers in Missouri and Kansas. 14
Total energy consumption and the percent of energy consumption attributable to each entity
in the SPP market for the summer period is depicted in Figure 6—1.
Figure 6—1

System energy consumption, summer

Market participant
Evergy
American Electric Power
Oklahoma Gas and Electric
Southwestern Public Service Company
Basin Electric Power Cooperative
The Energy Authority, NPPD
Omaha Public Power District
Western Farmers Electric Cooperative
Golden Spread Electric Cooperative Inc.
Grand River Dam Authority
Empire District Electric Co.
Sunflower Electric Power Corporation
Arkansas Electric Cooperative Corporation
The Energy Authority, CU
Western Area Power Administration, Upper Great Plains
Lincoln Electric System Marketing
Oklahoma Municipal Power Authority
Kansas City (KS) Board of Public Utilities
Midwest Energy Inc.
Kansas Municipal Energy Agency
Northwestern Energy
Tenaska Power Service Company
City of Independence
Missouri River Energy Services
East Texas Electric Cooperatives
Municipal Energy Agency of Nebraska
Kansas Power Pool
City of Chanute
Missouri Joint Municipal Electrical Utility Commission
City of Fremont
Big Rivers Electric Corporation
South Sioux City, Nebraska
MidAmerican Energy Company
Harlan Municipal Utilities
NSP Energy
Otter Tail Power Company
System total

June-August 2018
Energy consumed
(GWh)

14,968
12,951
8,794
7,766
5,041
3,711
3,359
2,311
2,186
1,658
1,505
1,443
1,242
1,043
1,034
1,034
956
754
527
490
448
404
350
343
296
283
272
142
132
127
81
69
64
5
1
0
75,794

Percent of
system

19.7%
17.1%
11.6%
10.2%
6.7%
4.9%
4.4%
3.0%
2.9%
2.2%
2.0%
1.9%
1.6%
1.4%
1.4%
1.4%
1.3%
1.0%
0.7%
0.6%
0.6%
0.5%
0.5%
0.5%
0.4%
0.4%
0.4%
0.2%
0.2%
0.2%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%

14

https://www.kcpl.com/about-kcpl/media-center/2018/may/merger-of-great-plains-energy-andwestar-energy-approved
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As shown above, Evergy has become the largest consumer of energy in the SPP footprint. As
separate entities, Westar would have accounted for 10.1 percent of summer consumption,
while KCP&L would have accounted for 9.6 percent. The four largest consumers of energy
now account for nearly 60 percent of total energy consumed in the SPP market.
The Herfindahl-Hirschman Index (HHI) is a general measure of structural market power,
analyzing overall supplier concentration in the market. According to FERC’s “Merger Policy
Statement,” 15 which is similar to Department of Justice merger guidelines, an HHI less than
1,000 is an indication of an unconcentrated market, an HHI of 1,000 to 1,800 indicates a
moderately concentrated market, and an HHI over 1,800 indicates a highly concentrated
market.
Figure 6—2

Herfindahl-Hirschman Index
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The HHI for the SPP market has been below 1,000 for all hours since the addition of the
Integrated System to the footprint in October 2015. Since the KCP&L/Westar merger in early
June, 19 percent of all hours have HHI values in the moderately concentrated range (between
1,000 and 1,800), with a high hourly value of 1,193. Values in the moderately concentrated
range are not necessarily cause for concern. However, if a continually increasing trend is
observed in the future, it would require further analysis.

15

Inquiry Concerning the Commission’s Merger Policy Under the Federal Power Act: Policy Statement,
Order No. 592, Issued December 18, 1996 (Docket No. RM96-6-000).
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SPP divides market resources (generation) into five reserve zones. These reserve zones are
referred to as “Nebraska,” “Western Kansas and Panhandles,” “New Mexico and West Texas,”
“Kan., Mo., Okla., Ark., East Texas, La.,” and “Iowa, Dakotas, Montana.” Each generation
resource is mapped to one of these reserve zones. Figure 6—3 below the average reserve
zone price since 2016 for the “Kan., Mo., Okla., Ark., East Texas, La.” reserve zone, which is
where all Evergy assets are located.
Figure 6—3

“Kan., Mo., Okla., Ark., East Texas, La.” reserve zone price
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As shown above, the average reserve zone price for July and August 2018 was below 2017
levels. June 2018 reserve zone price was higher than prior years, however, June 2018 had
higher temperatures, and higher loads across SPP as discussed earlier in this report, so this
result is not unexpected.
Pivotal supplier analysis identifies the frequency with which at least one supplier was pivotal
in a particular reserve zone. One condition for a supplier to have an ability to raise prices
above competitive levels, is the frequency it becomes pivotal. Another market condition is
during times of shortage or high demand. The mere size of a supplier has no link to being
pivotal; however, suppliers with a high frequency of being pivotal in tight supply periods
have an even greater ability to exercise market power. For this reason, we also analyze the
frequency of being a pivotal supplier at various levels of demand.
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The results indicate that the percent of hours with at least one pivotal supplier at the highest
demand levels (81st to 100th percentile) in the Kan., Mo., Okla., Ark., East Texas, La. reserve
zone has increased since the early June merger date. Although the pivotal supplier hours
have increased, this is not necessarily an indication of undue market power. Other regions of
the SPP footprint (“New Mexico and west Texas”; and ”Iowa, Dakotas, Montana”) also show
high levels of pivotal supplier hours. More information on this can be found in the MMU’s
2017 Annual State of the Market report. 16
Overall, while these structural metrics indicate an increase in market concentration with the
merger of KCP&L and Westar Energy, this is not necessarily a cause for concern at this time.
The MMU will continue to monitor competitiveness metrics across the footprint and will raise
concerns should issues arise.
Manual commitment process
This purpose of this section is to provide information on the manual commitment processes
in SPP and describe the efforts to add transparency to that process. SPP operators commit
resources manually in the market for reliability needs. There are multiple reasons that SPP
operators make manual commitments including system capacity shortfalls and congestion
management of flowgates. Many manual capacity commitments also appear to have been
made to relieve possible ramp shortages. The MMU believes that a ramp product would

16

https://www.spp.org/documents/57928/spp_mmu_asom_2017.pdf
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more efficiently and effectively address possible ramp shortages than the current process of
manual commitment.
The MMU has previously noted concerns involving the transparency of the reasons for
manual commitments. 17 FERC Order No. 844 was finalized in April 2018 and requires RTOs
to publicly report on operator-initiated commitments. The order states that “[e]ach RTO/ISO
must post a monthly Operator-Initiated Commitment Report listing the commitment size,
transmission zone, commitment reason, and commitment start time of each operator-initiated
commitment. This report must be posted in machine-readable format on a publicly
accessible portion of the RTO’s/ISO’s website within 30 calendar days of the end of each
month.” 18
Historically, it has been difficult for the MMU to consistently identify the reasons for manual
commitments. Part of this difficulty stemmed from inconsistency in coding among operators
and a lack of detailed comments outlining the reasons for the commitments. For example,
the MMU noticed a significant increase in manual commitments for capacity resources
starting in November 2017 as shown in Figure 6—5 below.
Figure 6—5

Average hourly capacity from manual capacity commitments
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See the 2014, 2015, and 2016 SPP Market Monitoring’s Annual State of the Market Reports,
https://www.spp.org/spp-documents-filings/?id=18512, see pages 54 (2014), 56 (2015), and 39
(2016).
18
FERC Order No. 844, Uplift Cost Allocation and Transparency in Markets Operated by Regional
Transmission Organizations and Independent System Operators, Docket No. RM17-2-000:
https://www.ferc.gov/whats-new/comm-meet/2018/041918/E-1.pdf.
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The level of manual capacity commitments in November 2017 was the highest level since the
start of the Integrated Marketplace in March 2014. This was particularly concerning as
manual capacity commitments are made by SPP operators when there is a perceived
shortage of capacity or rampable capacity. This upward trend suggests that the market is not
clearing enough rampable capacity.
Upon further review, the MMU identified that much of the increase appears to be related to a
shift in coding used for manual capacity commitments. Figure 6—6 shows the monthly
average hourly capacity online under each manual commitment type.
Figure 6—6

Capacity online by commitment type
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Operators have used 12 different manual commitment codes since the beginning of the
Integrated Marketplace. Starting in late 2017 there appears to be a shift between the use of
manual commitments codes from ID RUC 19 (light green) to SPP capacity (dark purple).
The MMU inquired with SPP operations about the increase in capacity commitments and
found that there was an initiative in late October 2017 to reduce the selections available to
operators in the system’s interface. Prior to this initiative, operators could select ID RUC for
capacity needs. Many operators chose this coding as the ID RUC process often suggested
the commitment of these capacity resources. However, other operators would select the
capacity code instead of the ID RUC code in similar circumstances. The MMU reviewed both

19

ID RUC is a code used for intraday reliability unit commitments. Prior to October 17, 2017 operators
could select this code for manual commitments. The code is no longer available for manual
commitments.
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codes and found that less than 20 percent of them appeared to have been recommended in
a prior study. Based on this, it appears that the difference in the coding may have been one
of operator preference and training.
The initiative removed the ID RUC option and forced operators to choose the capacity code
for these manual commitments. The ID RUC and capacity codes have no different settlement
impacts, but having two codes with the same purpose confuses the reasons for the manual
commitments. Figure 6—7 lists the current manual commitment types and the reasons for
their use. The current list only has six codes, which is down from 12.
Figure 6—7

Current commitment codes

Commit / Call Off
Reason

Used for
Commit

Used for
Decommit

Yes

Yes

TOP: LOCAL

Transmission Operator Local Commit/Call Off
Only used for local Current Operating Plan
action that SPP did not issue or validate in SPP
studies or real-time data. Used when the
Transmission Operator initiates the Current
Operating Plan commitment change but SPP
disagrees or cannot validate the need for this
change.

Yes

Yes

SELF

Market participant self-committed

Yes

No

SPP: STAGGER

Helps SPP BA avoid anticipated large deviations
in capacity due to previous resource
commitments. Typically extends/early starts by
a short duration (e.g., 30 minutes or less).
Implemented September 17, 2018.

Yes

No

Yes

No

Yes

No

Description
SPP Local Commit/Call Off

SPP: LOCAL

Used to address local voltage issues initiated by
the Transmission Operator and confirmed by an
SPP-validated Op Guide or SPP analysis/studies
performed in real-time. The Manual
Commitment Units spreadsheet may also
validate these commitments.

Meets SPP Marketplace Capacity Requirement.
SPP: CAPACITY

SPP: TRANSMISSION

Used for SPP BA commitments outside
staggering (e.g. to address instantaneous load
capacity concerns).
Only used if directly related to specific
constraint/ flowgate and market pricing has not
alleviated the congestion.

FERC Order No. 844 requires that a reason be given for each manual commitment. The
MMU would like to see additional transparency in the reasons given for these manual
commitments. For instance, the software provides a place where operators can record more
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information for the manual commitment. Some common words used in this comment field
are the following: “stagger”, “capacity”, “headroom”, and “ramp”.
Figure 6—8 shows how frequently some of the common words are used in the reason field for
capacity commitments. Often, two or more of these words were used together (e.g.,
“staggering to help with ramp”).
Figure 6—8

Keywords used for capacity commitment reasons
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This summer, about two-thirds of all capacity commitments had the word stagger in the
comment field. About 55 percent of all capacity commitments used only the keyword
“stagger”. The word stagger is not sufficiently descriptive to identify the issue that the
capacity commitment was supposed to address. For instance, if the resources shutting down
caused a very fast decrease in available capacity that could not be replaced by resources
starting up or ramping upward, then the root problem seems to be a lack of ramping
capability rather than system capacity.
SPP operations informed the MMU that the stagger code was implemented on October 17,
2018 for resources staggered for ramp. Historically, this appears to have been the reason for
about 65 percent of the capacity commitments. SPP operations explained that there are
times when they may have 3,000 megawatts of generation coming offline at the same time.
During these periods, resources may be staggered in 15 to 30 minute increments to offset
the effects of the sudden drop off. Other times staggering two resources is necessary
because of limitations with starting or stopping the resources at the same time. For example,
resource one may need to be on for at least 30 minutes before the other resource can start
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because of shared equipment or environmental limitations. Transparency into why the
resource is being staggered has not always been available to the MMU or the market
participants. The MMU expects that the public reporting of manual commitments required
by FERC Order No. 844 will add transparency into commitment decisions for voltage
support, transmission needs, capacity, staggering, and self-scheduling.
The comments on about 20 percent of manual capacity commitments included the word
“capacity”. If there is a systemic need to routinely commit capacity or headroom, additional
software or market design improvements may be needed to help resolve this problem.
As noted earlier, ramp is also a common reason for the capacity commitments. Staggering
resources offline is a ramp issue, unless it is specific to a resource’s limitations in coming on
or off in tandem with another resource. The SPP tariff defines instantaneous load capacity
(also known as headroom) as rampable capacity, so it is also a commitment to supply ramp. 20
The word “ramp” is also used as a reason for many capacity commitments. These reasons
point to a need to properly assess and clear resources for ramping needs. While the reasons
given for capacity commitments are sometimes unclear, many of them point to an urgent
need for a ramp capability product.
The requirements from FERC Order No. 844 will help add transparency into the market,
especially concerning resource commitments. The MMU would like to see this transparency
extended to include all elements that go into the unit commitment decisions, such as
instantaneous load capacity. In addition to transparency, the number of manual capacity
commitments for ramping needs points to the need for a ramp product. As stated earlier,
most of the capacity commitments are for staggering resources for ramp. To further this
point, the MMU analyzed the summer of 2018 capacity commitments to determine if
sufficient capacity was available from online non-capacity committed resources during
intervals with capacity commitments. 21 The results of this analysis showed that only three
percent of the intervals would have been truly short capacity. The MMU concluded that these
resources were likely needed for ramping capacity rather than system capacity, as there
appears to have been adequate capacity available during these times.

20

Instantaneous Load Capacity: “The achievable change in real power output required to account for
differences between the average load and the projected instantaneous load,” SPP Tariff Attachment AE
Section 1.1.1.
21
In the analysis, for all online resources not committed for capacity, other than wind units and nondispatchable hydro, output was subtracted from the resources’ effective maximum capacity limit.
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Moreover, the timing of these capacity commitments seems to point to a potential issue of
not accurately forecasting capacity requirements in the evening hours. Figure 6—9 shows the
average hourly capacity added by manual capacity commitments in June, July, and August
2018.
Average hourly capacity from manual commitments by hour, summer
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With the exception of the first hour of the day, nearly all of the commitments happened in the
last 10 hours of the day, with hour 18 averaging the most, at nearly 270 megawatts of
committed capacity. It is unclear as to the main driver for the timing of these commitments.
However, the later hours, such as hour 21, most likely represent when resources may be
staggered to go offline.
The MMU believes that a ramp product would more efficient than manually committing
resources to address ramping needs as the future need of resources’ ramp will be cooptimized against the current need of a resource’s capacity. The MMU observed that 13
percent of the capacity commitments in June, July, and August of 2018 were for resources
that were block-loaded. Block-loaded resources have no dispatch range, as their maximum
operating limits are set at the same quantities as their minimum operating limits. Because the
units are not dispatchable, they cannot directly solve ramping issues. Instead, they will push
other units down, freeing up capacity that can be used for ramping in future intervals. The
MMU observes two inefficiencies with this method. First, the units dispatched down may not
have adequate ramp rates to solve a ramp deficiency as ramp rates are not evaluated when
choosing to dispatch units down. Second, this can cause many units to cycle up and down as
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they may be dispatched down only to be dispatched up a few minutes later to meet ramping
needs. Currently, SPP staff and stakeholders are in the process of designing a ramp product.
The MMU anticipates that that the new ramp product could reduce the need for some of
these capacity commitments.
In conclusion, the MMU applauds the efforts that SPP operations has undertaken to add
consistency in the coding and reporting of manual commitments and hopes these efforts add
to the transparency of manual interventions. However, the MMU recommends that more
detailed and consistent reasons be recorded for local, transmission, capacity, and stagger
commitments. Additionally, public posting of all manual commitments will provide
transparency and allow market participants to make better informed decisions. In addition, a
ramp product should help to more effectively control ramping needs than the current
practice of manually committing resources.
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Common acronymns

COMMON ACRONYMNS
AECC

Arkansas Electric Cooperative Corporation

AECI

Associated Electric Cooperative, Inc.

AEP/AEPM

American Electric Power

BEPM

Basin Electric Power Cooperative

CHAN

City of Chanute (Kan.)

EDE/EDEP

Empire District Electric Co.

ERCOT

Electric Reliability Council of Texas

FERC

Federal Energy Regulatory Commission

GMOC/UCU Greater Missouri Operations Company (KCPL)
GRDA/GRDX Grand River Dam Authority
GSEC

Golden Spread Electric Cooperative, Inc.

HMMU

Harlan (Iowa) Municipal Utilities

INDN

City of Independence (Mo.)

IS

Integrated System

KBPU

Kansas City (Kan.) Board of Public Utilities

KCPL/KCPS

Kansas City Power & Light

KMEA

Kansas Municipal Energy Agency

KPP

Kansas Power Pool

LES/LESM

Lincoln (Nebr.) Electric System

MEAN

Municipal Energy Agency of Nebraska

MEC/MECB

MidAmerican Energy Company

MEUC

Missouri Joint Municipal Electric Utility Commission

MIDW

Midwest Energy Inc.

MISO

Midcontinent Independent Transmission System Operator

MRES

Missouri River Energy Services

NDVER

non-dispatchable variable energy resource

NERC

North American Electric Reliability Corporation

NOAA

National Oceanic and Atmospheric Administration

NPPD/NPPM Nebraska Public Power District
NSP/NSPP

NSP Energy
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NWPS

Northwestern Energy

OGE

Oklahoma Gas & Electric

OMPA

Oklahoma Municipal Power Authority

Common acronymns

OPPD/OPPM Omaha Public Power District
OTPW/OTPR Otter Tail Power Company
PJM

Pennsylvania-New Jersey-Maryland Interconnection

PEPL

Panhandle Eastern Pipe Line

SECI/SEPC

Sunflower Electric Power Corporation

SPA

Southwestern Power Administration

SPP

Southwest Power Pool, Inc.

SPRM

City Utilities of Springfield (Mo.)

SPS

Southwestern Public Service Company

TEA

The Energy Authority

TNSK

Tenaska Power Service Company

UGPM

Western Area Power Administration, Upper Great Plains

WAPA

Western Area Power Administration

WECC

Western Electricity Coordinating Council

WFEC/WFES Western Farmers Electric Cooperative
WR/WRGS

Westar Energy, Incorporated
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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:
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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