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1 MARKET HIGHLIGHTS
This report covers market performance and highlights during the summer quarter of 2020 (June
through August). Annual figures shown on the charts in this report represent only this threemonth period for each year, unless labelled otherwise. Highlights of this summer period are as
follows:
•

Average hourly load in summer 2020 was up two percent from 2019. Warmer weather,
especially in June, contributed to the higher load.

•

Generation by coal resources as a percent of total generation continued to decline, down
from 36 percent in summer 2019 to 35 percent in summer 2020. Wind generation increased
from 20 percent of total generation in summer 2019 to 25 percent in summer 2020.

•

Wind generation capacity at the end of August 2020 was just over 26,000 MW. This is an
increase of nearly 5,000 MW since last year.

•

Net market-to-market payments for summer 2020 were just over $6 million paid by MISO to
SPP. Total payments from MISO to SPP were nearly $9 million, while payments from SPP to
MISO were nearly $3 million. During the previous two summer periods, SPP paid MISO for
market-to-market on a net basis.

•

Market commitment status in summer 2020 was 75 percent of all offered capacity, up from
68 percent in summer 2019. Offered capacity in self-commitment status continues on a
downward trend with approximately 23 percent with this status in summer 2020, down from
30 percent in summer 2019.

•

Following a sustained trend of increasing outages, summer 2020 saw a decrease in
generation outages from nearly 26,000 GWh in summer 2019 to 22,500 GWh in summer
2020.

•

The summer 2020 average gas price at the Panhandle Eastern pipeline was $1.65/MMBtu; up
slightly (7 percent) from $1.54/MMBtu in summer 2019.
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During summer 2020, the average day-ahead energy price was $20.32/MWh, and the
average real-time price was $19.69/MWh, both down 12 percent from summer 2019.

•

In summer 2020, just over two percent of asset owner intervals in the day-ahead market had
prices below zero. This is up from one percent in summer 2019. In the real-time market,
summer 2020 had nearly six percent of all asset owner intervals in the real-time market with
negative prices, compared to five percent in summer 2019. In both markets, June saw a high
percentage of negative price intervals due to an increase of wind generation during the
month.

•

Summer 2020 day-ahead make-whole payments were just over $15 million, up from just
over $7 million in summer 2019. Most notably, coal make-whole payments increased from
about $3.2 million in summer 2019 to nearly $8.7 million in summer 2020.

•

During the summer season, the two most congested flowgates were in the Kansas City area
– TMP519_25682 (Nashua-Roanridge 161kV for the loss of Nashua-Hawthorn 345kV [KCPL])
and CRALENCRALEN (Craig-Lenexa 161kV for the loss of Craig-Lenexa 161kV [KCPL]).

•

Real-time market congestion for summer 2020 in terms of intervals with breached flowgates
has increased by about 10 percentage points in each of the past three summer seasons.
Transmission outages, along with higher levels of wind output, are the most likely causes of
this increased congestion.

•

Total TCR funding for summer 2020 was 83 percent, down slightly from 84 percent in
summer 2019. The main source of the underfunding stems from a derate and subsequent
creation of the TMP519_25682 flowgate.

•

Auction revenue right funding percentages were relatively stable over the summer 2020
quarter, and decreased slightly when compared to summer 2019.

•

The special issues section includes a discussion the SPP planning process.
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2 LOAD AND RESOURCES
This chapter reviews load and resources in the SPP market for the summer 2020 period. Key
points from this chapter include:
•

Average hourly load in summer 2020 was up two percent from 2019. Warmer weather,
especially in June, contributed to the higher load.

•

Generation by coal resources as a percent of total generation continued to decline, down
from 36 percent in summer 2019 to 35 percent in summer 2020. Gas, simple-cycle
generation also declined from 13 percent to 11 percent, while wind generation increased
from 20 percent of total generation in summer 2019 to 25 percent in summer 2020.

•

Wind generation capacity at the end of August 2020 was just over 26,000 MW. This is an
increase of nearly 5,000 MW since last year.

•

In the real-time market, gas, simple-cycle; gas, combined-cycle; and coal resources each
set prices at around 28 percent of all intervals. This was followed by wind resources at
14 percent of all intervals. In the day-ahead market, virtual transactions set prices in 35
percent of all intervals, followed by coal resources at 27 percent; gas, simple-cycle at 15
percent; gas, combined-cycle at 13 percent; and wind resources at 10 percent of all
intervals.

•

Exports dropped sharply from summer 2019 to summer 2020. Lower prices in ERCOT,
especially during July, may have played a role in the decreased exports to this region.

•

Net market-to-market payments for summer 2020 were just over $6 million paid by
MISO to SPP. Total payments from MISO to SPP were nearly $9 million, while payments
from SPP to MISO were nearly $3 million. During the previous two summer periods, SPP
paid MISO for market-to-market on a net basis.

•

Cleared virtual supply offers as a percent of load in summer 2020 continued to climb –
from 6.4 percent in summer 2019 to 8.5 percent in 2020. Cleared demand bids were
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down slightly at 5.9 percent of load in summer 2020, compared to 6.3 percent in summer
2019.
•

On a per megawatt basis, profit after fees from virtual transactions dropped slightly from
−$0.06/MW in summer 2019 to −$0.08/MW in summer 2020.

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

Average hourly load
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Average hourly load for the 2020 summer season was two percent above summer 2019. July
and August average hourly loads were nearly identical the last three summer seasons, while
summer 2018 saw the highest loads and summer 2019 saw the lowest loads in June.
Heating and cooling degree days are used to estimate the impact of actual weather conditions
on energy consumption as shown in Figure 2–2. Regression analysis has shown that a cooling
degree has about 4.2 times the impact of a heating degree on load, so cooling degree days are
multiplied by 4.2 in the chart below.
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Figure 2-2

Load and resources
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Degree days for the 2020 summer season were about 16 percent above summer 2019. June
degree days for 2020 were 36 percent higher than 2019, while July and August were both up
about 10 percent from 2019. Warmer weather, as evidenced by increased degree days, is the
primary driver for the load increase shown in Figure 2–1.

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.
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Load and resources

Generation by technology type, real-time

Generation (TWh)

30
25
20
15
10
5
0

Jun
19

Wind

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
19 19 19 19 19 19 20 20 20 20 20 20

Solar

Renewable

Nuclear

Hydro

Coal

Jul Aug
20 20

Gas, combined-cycle

2018 '19 '20
Summer
Gas, simple-cycle Other

Overall generation levels were up one percent from summer 2019 to 2020. Wind generation

was up nearly 24 percent from summer 2019 to 2020, gas, simple-cycle generation was down
nearly 10 percent in the same period, while coal and gas, combined-cycle generation were both
virtually unchanged from 2019 to 2020. However, in June 2020 wind generation set a new
monthly production record.
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

Load and resources

Generation by technology type, real-time by percent
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Coal generation was the primary fuel type in terms of generation during the summer 2020
quarter at 35 percent of the total, down slightly from 36 percent in summer 2019. Wind

generation as a percentage of total generation continues to climb, from 20 percent in summer
2019, to 25 percent in summer 2020.
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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Figure 2-5
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Wind capacity in the footprint continues to grow steadily year-over-year, with nameplate wind
capacity increasing from a monthly average of 18,329 MW in summer 2018 to 24,550 MW in
summer 2020.
The wind capacity factor in both the day-ahead and real-time markets both climbed from
summer 2019 to 2020, with real-time capacity factor at 36 percent and day-ahead capacity
factor at 28 percent.
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,
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.
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Figure 2-6
Percent of intervals on the margin
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In the day-ahead market, coal resources were the marginal technology type in about 27 percent
of intervals in summer 2020, down from 28 percent of intervals in summer 2019. Virtual
transactions set prices in 35 percent of intervals in summer 2020, down from 36 percent in
summer 2019. Wind resources set prices in the day-ahead market in 10 percent of intervals in
summer 2020, up from seven percent in summer 2019.
Figure 2-7
Percent of intervals on the margin
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In the real-time market, coal resources set prices in 28 percent of all real-time intervals in
summer 2020, down from 32 percent in summer 2019. Gas combined-cycle and simple-cycle
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resources set prices 27 percent and 19 percent, respectively. Wind resources were the marginal
technology type in 14 percent of intervals in summer 2020, up from 12 percent in 2019, and
eight percent in 2018.

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 the Western
interconnection 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.
Figure 2-8

Exports and imports, SPP system
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The level of imports remained steady from summer 2019 to summer 2020. However, exports
dropped sharply from summer 2019 to summer 2020. This drop in exports can primarily be
attributed to a decrease in exports to ERCOT. Lower prices in ERCOT, especially during July, may
have played a role in the decreased exports to this region.
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
State of the Market
Summer 2020

10

Southwest Power Pool, Inc.
Market Monitoring Unit

Load and resources

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 nonmonitoring 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
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On a monthly basis, payments are predominantly from MISO to SPP for most of year, with the
exceptions being during summer. For the summer period, market-to-market payments paid to
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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SPP by MISO were nearly $9 million, while total payments from SPP to MISO were nearly $3
million, for a net paid from MISO to SPP of $6 million. The increase in market-to-market
payments from MISO to SPP for the quarter resulted from payments in June 2020 at just over
$6.7 million, a substantial increase from about $1.6 million in June 2019.

Payments/receipts ($ millions)

Figure 2-10
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During summer 2020, just two market-to-market flowgates had payments over $1 million from
MISO to SPP – RAUTEKRAUFTC (Raun-Tekamo 161kV (OPPD-MEC) for the loss of Raun-Fort
Calhoun 345kV (OPPD-MEC)) and TMP576_25708 (Blue Springs East-Grain Valley 161kV (MPS)
for the loss of Sibley-Sibley KCPL 345kV (MPS-KCPL)). The majority of payments from these two
flowgates were made in June, as reflected in the totals shown in Figure 2-9 above.

2.4 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.
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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 2–11) and
supply offers (Figure 2–12).
Figure 2-11
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As these figures show, both cleared and uncleared virtual supply offers have steadily increased
from summer 2018 to 2020. Cleared virtual demand bids have dropped slightly during this
same period.
Cleared virtual transactions as a percent of load are shown in Figure 2–13.

Cleared virtuals as percent of load

Figure 2-13

Cleared virtual transactions as a percent of load
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For the summer period, total cleared virtual transactions as a percent of load were over 14
percent in 2020, up from around 13 percent in summer 2019 and 12 percent in summer 2018.
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 2–14 and Figure 2–15 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 2-14
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Figure 2-15
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Virtual demand bids by financial-only participants for the summer season were down from 1,400
GWh in summer 2019 to 1,300 GWh in summer 2020, while virtual supply offers by financial-only
participants increased sharply during this period from 1,400 GWh in summer 2019 to nearly
1,900 GWh in summer 2020. 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 have increased from summer 2019 to
2020.
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Virtual transactions can be made at hubs, interfaces, loads, and resources, as shown in Figure 2–
16.
Figure 2-16
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The great majority of virtual transactions are made at resources (primarily wind resources), with
nearly 2,000 GW in summer 2020, compared to just over 1,700 GW in summer 2019. Virtual
transactions at hubs, interfaces, and loads all grew slightly from summer 2019 to summer 2020.
Historically, participants have placed the fewest virtual transactions at external interfaces and
hubs. While virtual transactions at load locations overall represent about 20 percent of all
virtuals, they have been slowly increasing over the past few years.
As with the volume of virtual transactions, the majority of the profits (before fees), shown in
Figure 2–17, from virtual transactions are derived from resource locations.

State of the Market
Summer 2020

16

Southwest Power Pool, Inc.
Market Monitoring Unit

Figure 2-17
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Average monthly profit from virtual transactions at the resource level was just over $1.6 million
in summer 2020, down from nearly $1.8 million in summer 2019. Profits from virtual
transactions at hubs and interfaces increased slightly from summer 2019 to 2020, while profits
decreased slightly at loads during the same period.
Overall profit and loss from virtual transactions, both before and after fees, is shown in Figure 2–
18.
Figure 2-18
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Net virtual profits before fees for summer 2020 totaled nearly $8 million, flat from summer 2019.
Net virtual profits after fees in summer 2020 were a $600,000 loss, compared to a $200,000 loss
in summer 2019.
Applying the profit and loss from virtual transactions on a per megawatt basis is shown in Figure
2-19.
Figure 2-19
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On a per megawatt basis, profit after fees from virtual transactions dropped slightly from
−$0.06/MW in summer 2019 to −$0.08/MW in summer 2020.
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3 UNIT COMMITMENT AND DISPATCH
This chapter reviews unit commitment and dispatch processes in the SPP market for the summer
2020 period. Key points from this chapter include:
•

Resources were in market commitment status in 64 percent of all intervals, up from 59
percent in summer 2019.

•

Market commitment status in summer 2020 was 75 percent of all offered capacity, up
from 68 percent in summer 2019. Offered capacity in self-commitment status continues
on a downward trend with approximately 23 percent with this status in summer 2020,
down from 30 percent in summer 2019.

•

Dispatched megawatts of generation in market commitment status represented 64
percent of all generation in summer 2020, up from 59 percent in both summer 2019 and
47 percent in summer 2018.

•

Overall, the average number of monthly scarcity events in summer 2020 at 71 events,
was down from the monthly average of 85 events in summer 2019.

•

Following a sustained trend of increasing outages, summer 2020 saw a decrease in
generation outages from nearly 26,000 GWh in summer 2019 to 22,500 GWh in summer
2020.

3.1 UNIT COMMITMENT
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
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.
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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 3–1 shows the real-time average peak hour capacity overage. 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 overage4 for summer 2020 was just under 6,000 MW, up slightly from
summer 2019.

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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Figure 3–2 shows the status, by percent, of the physical resources offered in the day-ahead
market.5 This metric replaces a previous metric that used nameplate capacity and included
capacity on outage and not-participating status. The new metric gives a better view of
resources available in market status, and those offered by self-commitment as well as reliability
status, as it includes only resources that could be committed by the RTO.
Figure 3-2

Day-ahead physical resources offered by status
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Market commitment status in summer 2020 was 75 percent of all offered capacity, up from 68
percent in summer 2019. Offered capacity in self-commitment status continues on a downward
trend with approximately 23 percent with this status in summer 2020, down from 30 percent in
summer 2019, and 38 percent in summer 2018.
While we view the reduction of self-commitment 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.6
Figure 3–3 shows the percentage of dispatch megawatts by commitment status in the dayahead market. All output from a self-committed unit is counted as self.

5

All resources offered use their economic maximum for this capacity calculation.

See the MMU’s whitepaper on self-commitment, Self-committing in SPP markets: Overview, impacts, and
recommendations, https://spp.org/documents/61118/spp%20mmu%20self-commit%20whitepaper.pdf.

6
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Percentage of megawatts dispatched by commitment status
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The volume of market-committed 7 megawatts has been on a significant increasing trend
recently. Summer 2020 saw 67 percent of megawatts dispatched from resources in market
status, this is up from 59 percent in summer 2019 and 47 percent in summer 2018. Generation
dispatched in self-commitment status indicates that the energy produced was from a resource
that was not economically selected by the day-ahead market’s centralized unit commitment
process.
Self-commitment shifts the merit order of the supply curve by treating the self-committed
generators as price insensitive at their minimum, which shifts the supply curve to the right. The
expected result of a rightward shift in supply is a decline in the marginal price of energy.
Figure 3–4 shows on-line capacity commitment as a percent of demand.

Reliability unit commitments that continued to run in the day-ahead market were considered a market
commitment.

7
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On-line capacity as a percent of demand

Figure 3-4

Unit commitment and dispatch

On-line capacity as a percent of demand
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The capacity commitment as a percent of demand for the past three summer seasons has
ranged from around 121 percent to 125 percent. The periods with an increase in capacity as a
percent of demand may reflect operator actions to commit additional capacity to meet
uncertainty. As was stated in the 2018 Annual State of the Market report and updated in the
2019 Annual State of the Market report,8 the MMU is continuing to promote the development
of an uncertainty product to help remediate this issue.

3.2 SCARCITY
A scarcity price is a price that reflects the value of a product when there is not enough of the
product to meet the demand. SPP’s market uses marginal cost pricing, which prices a product
by the cost to produce the next increment. When a product is scarce, there may not be an
additional supplier, so price cannot be determined by the next increment. In this case, a scarcity
price is used to set marginal price. The Integrated Marketplace uses demand curves to set
graduated scarcity prices so that small scarcities are priced lower than large scarcities. Scarcity
prices inform market participants that the product was short and incentivize future provision of

SPP MMU 2019 Annual State of the Market report, https://www.spp.org/spp-documentsfilings/?id=18512.
8
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that product, and should provide some representation of the reliability risk of not having a
product.
When an insufficient amount of regulation-up service, regulation-down service, or contingency
reserve is cleared, a scarcity price is set by a demand curve. The scarcity of these products can
be caused by a lack of capacity or a lack of ramp. Scarcities are due to capacity when there are
insufficient resources at maximum output available to meet demand. Scarcities are due to ramp
when sufficient capacity is available, but ramp rate limitations do not allow access to the full
capacity. When multiple products compete for the same, limited capability of resources, the
scarcity of one product can also raise the price of other products.
Regulation and operating reserve scarcities are priced by demand curves. The regulation
demand curves, for both up and down, consist of six steps with a maximum of $600/MW. The
operating reserve demand curve consists of three steps with a maximum of $1,100/MW.
The clearing engine does not record the reason for the scarcity, (i.e., capacity or ramp.) The
MMU suggests that SPP capture the appropriate information so that the reason for the scarcity
will be transparent.
Figure 3–5 displays the number of scarcity intervals and prices for scarcity by month, along with
an annual comparison of monthly averages. Typically, more regulation-down is available than
regulation-up. First, variable energy resources are able to provide regulation-down and not
regulation-up. Second, the market dispatches energy from a resource’s minimum until it is no
longer profitable or until the resource is limited by a parameter, such as ramp rate up or a
maximum operating limit. Consequently, many resources are operating closer to their maximum
than their minimum which provides more downward capability than upward capability.
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Scarcity intervals and marginal energy cost

200

$1,000

150

$750

100

$500

50

$250

0

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
19 19 19 19 19 19 19 20 20 20 20 20 20 20 20

Operating reserve scarcity
Operating reserve scarcity price

Regulation-down scarcity
Regulation-down scarcity price

2018 '19 '20

$0

Marginal energy cost ($/MWh)

Scarcity intervals

Figure 3-5

Unit commitment and dispatch

Summer

Regulation-up scarcity
Regulation-up scarcity price

Summer 2020 saw an average of 71 scarcity events per month, down from an average of 85 in
summer 2019, but up from 62 in summer 2018. Operating reserve scarcity events dropped from
a monthly average of 38 in summer 2019 to 15 in summer 2020. Both regulation-up and
regulation-down scarcity events increased from summer 2019 to summer 2020. Regulation-up
events increased from an average of 39 events per month in summer 2019 to 44 events in
summer 2020, while regulation-down scarcity intervals were up from eight in summer 2019 to
13 in summer 2020.
More scarcity intervals generally occur during the shoulder spring and fall seasons, as these
months typically have high wind production, low load, and more generator outages. Because
wind provides a relatively high amount of capacity, fewer flexible resources are available to
provide reserves. When wind production is volatile, the dispatchable resources’ highest priority
is to provide energy, with reserves as a lower priority.
The average scarcity price for operating reserve scarcity for the summer increased from
$414/MW in summer 2019 to $471/MW in 2020. The average price from regulation-down
scarcity dropped from $146/MW to $117/MW from summer 2019 to 2020, while regulation-up
scarcity price dropped from $205/MW in summer 2019 to $150/MW in summer 2020.
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3.3 GENERATION OUTAGES
Generation outages by fuel type of resource are shown in Figure 3–6. This metric shows the
total gigawatt-hours of resources on outage for each fuel type.
Figure 3-6

Generation outages by fuel type
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Following a sustained trend of increasing outages, summer 2020 saw a decrease in generation
outages from nearly 26,000 GWh in summer 2019 to 22,500 GWh in summer 2020. The
decrease is most pronounced among gas, simple-cycle resources, where total outages have
dropped from 12,200 GWh in summer 2019 to 8,600 GWh in summer 2020. Wind resource
outages did have an increase from 2,200 GWh in summer 2019 to 4,700 GWh in summer 2020.
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4 MARKET PRICES AND COSTS
This chapter reviews prices in the SPP market for the summer 2020 period. Key points from this
chapter include:
•

The summer 2020 average gas price at the Panhandle Eastern pipeline was
$1.65/MMBtu; up slightly (7 percent) from $1.54/MMBtu in summer 2019.

•

During summer 2020, the average day-ahead energy price was $20.32/MWh, and the
average real-time price was $19.69/MWh, both down 12 percent from summer 2019.

•

The areas with highest prices in the footprint for the summer are found in the southeast
portion of the SPP footprint, concentrated around the Kansas City area and a small area
of southeast Oklahoma.

•

Both day-ahead and real-time prices at the North and South hubs were very close in
summer 2020, with day-ahead prices and real-time prices around $20/MWh.

•

In summer 2020, just over two percent of asset owner intervals in the day-ahead market
had prices below zero. This is up from one percent in summer 2019. In the real-time
market, summer 2020 had nearly six percent of all asset owner intervals in the real-time
market with negative prices, compared to five percent in summer 2019. In both markets,
June saw a high percentage of negative price intervals due to an increase of wind
generation during the month.

•

Regulation-up prices fell slightly in the both the day-ahead and real-time markets from
summer 2019 to 2020. Conversely, regulation-down prices climbed in both markets
from summer 2019 to 2020; the regulation-down day-ahead market price was up by 25
percent, while the regulation-down real-time price was up by 17 percent.

•

Summer 2020 day-ahead make-whole payments were just over $15 million, up from just
over $7 million in summer 2019. Most notably, coal make-whole payments increased
from about $3.2 million in summer 2019 to nearly $8.7 million in summer 2020.
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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, such as summer 2020.
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Figure 4-1

Gas cost

Gas prices at the Panhandle Eastern hub have remained under $2.00/MMBtu since April 2019,
reaching a low of $1.28/MMBtu in March 2020, but climbing to $1.98/MMBtu in August 2020.
The August price is the highest experienced since March 2019, when the price was
$2.72/MMBtu. For summer 2020, the average gas price was $1.65/MMBtu; up slightly from
$1.54/MMBtu in summer 2019. During summer 2020, the average day-ahead energy price was
$20.32/MWh, and the average real-time price was $19.69/MWh, as shown in Figure 4–1, both
down 12 percent from summer 2019. The decrease in electricity prices given the increase in gas
prices can primarily be attributed to the low prices and high levels of wind generation in June
2020.
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 summer
period for the past three years.
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Implied heat rate
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As the figure above shows, the implied heat rate dropped from summer 2019 to 2020. Typically,
the implied heat rate is lowest in the spring period, primarily due to lower loads as well as
increased wind generation, and highest in the summer period due to higher loads coupled with
generally lower levels of wind generation.
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.

State of the Market
Summer 2020

29

Southwest Power Pool, Inc.
Market Monitoring Unit

LMP ($/MWh)

$30

Price divergence, day-ahead and real-time

30%

$20

20%

$10

10%

$0

0%

-$10
-$20

Divergence percent

Figure 4-3

Market prices and costs

-10%

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
19 19 19 19 19 19 19 20 20 20 20 20 20 20 20
Divergence (absolute)

Divergence

2018 '19 '20
Summer

-20%

Divergence percent

While the divergence percent was up slightly from summer 2019 to summer 2020, the level of
divergence was flat, and absolute divergence decreased. Absolute divergence is the best
measurement of divergence, as this method eliminates the “softening” of averages when
positive and negative values are encountered. The decline in absolute divergence is an
encouraging sign, as price convergence is an indicator of an effectively and efficiently operating
market.9 Although price divergence has improved, a ramping capability product would likely
address some of the ramping limitations that can cause price volatility.10
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.

For example, if one hour had a price divergence of +$10/MWh and the next hour had a price divergence
of −$10/MWh, the average divergence for those two hours would be zero. By using the absolute
divergence, the absolute average divergence would be $10/MWh.

9

The design for a ramping product was approved by FERC on July 16, 2020. Tariff Revisions to Add Ramp
Capability, Docket No. ER20-1617, at
http://elibrary.FERC.gov/idmws/file_list.asp?accession_num=20200716-3049.

10
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Price map, summer (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 summer are
found in the southeast portion of the SPP footprint, concentrated around the Kansas City area
and a small area of southeast Oklahoma. 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
summer were found in the western and northern portions of the footprint.
Figure 4–5 and Figure 4–6 display average prices paid by load-serving entity for the summer
period and the last 12 months.
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Figure 4-5
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Price by load-serving entity, summer
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Average prices for the summer period were the highest in entities around the Kansas City area
and in southwest Missouri, and lowest in western Kansas and the northern portion of the SPP
footprint.
Figure 4-6
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Over the past 12 months, People’s Electric Cooperative and entities around southwest Missouri
saw the highest prices overall, while entities in the northern portion of the footprint and in
western Kansas saw the lowest prices overall. Western Kansas has abundant low-cost
generation, primarily wind, while the northwest portion of the footprint has primarily low-cost
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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
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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. However,
congestion between the North and South hub prices was minimal in summer 2020, which
resulted in day-ahead and real-time prices averaging around $20/MWh at both hubs.
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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Figure 4-8
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North hub prices, on-peak and off-peak
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Historically, there has been a price spread between on- and off-peak prices at both hubs around
$10/MWh. This has held true for summer 2020 with spreads right around $10/MWh. On
average, while there are monthly variations, the spread between on-peak and off-peak prices
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
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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
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In summer 2020, just over two percent of asset owner intervals 11 in the day-ahead market had
prices below zero. This is up from one percent in summer 2019. The increase can mostly be
attributed to June, where the month saw an increase in wind generation over the prior year.
Typically, the frequency of negative price intervals in the real-time market is about three times
that of the day-ahead market as shown in Figure 4–11.

11

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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Summer 2020 had nearly six percent of all asset owner intervals in the real-time market with
negative prices, compared to five percent in summer 2019. Like the day-ahead market, June saw
a high percentage of negative price intervals due to an increase of wind generation during the
month. Whereas, July and August had fewer negative real-time prices in summer 2020
compared to summer 2019.
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.12

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,
and (4) supplemental reserve. The regulation products are used to ensure the amount of

SPP Holistic Integrated Tariff Team report, https://www.spp.org/documents/60323/hitt%20report.pdf,
page 25.
12
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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-up prices fell slightly in the both the day-ahead and real-time markets from summer
2019 to 2020. Conversely, regulation-down prices climbed in both markets from summer 2019
to 2020; the day-ahead regulation-down price was up by 25 percent, while the real-time
regulation-down price was up by 17 percent. This increase can primarily be attributed to higher
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levels of wind in June 2020, which were more similar to levels typically experienced in the spring
and fall, rather than summer.
Figure 4-14
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Figure 4-15
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Marginal clearing prices for both spinning and supplemental reserves dropped in both the dayahead and real-time markets from summer 2019 to 2020. 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
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Team recommendation, should help compensate generators that are specifically needed to
mitigate the risk associated with forecast error.13

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
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Mitigation frequency in energy, operating reserves, and no-load in the day-ahead market
remains low, however, summer 2020 saw a spike in mitigation frequency in June. The MMU is
continuing to investigate potential causes of this increase, and will provide an update in a future
report.

SPP Holistic Integrated Tariff Team report, https://www.spp.org/documents/60323/hitt%20report.pdf,
page 18.
13
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For the real-time market, the mitigation of incremental energy is shown in Figure 4–17.

Percent intervals mitigated

Figure 4-17
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Mitigation frequency in the real-time market remains at very low levels as well, with less than
0.03 percent of resource intervals mitigated in real-time in each month in summer 2020.
Average mitigation levels for summer 2020 increased significantly compared to prior years, with
a monthly average of just under 0.02 percent.
Figure 4–18 shows the mitigation of start-up offers for different commitment types.
Figure 4-18
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The overall level for mitigation of start-up offers climbed to just over five percent in summer
2020, up from just under two percent in summer 2019. As with the increased mitigation in the
day-ahead market, the MMU is continuing to investigate the increase, and will provide an
update in a future report.

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
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Typically, most day-ahead make-whole payments are attributed to coal and gas resources.
Summer 2020 day-ahead make-whole payments were just over $15 million, up from just over $7
million in summer 2019. Most notably, coal make-whole payments increased from about $3.2
million in summer 2019 to nearly $8.7 million in summer 2020, while gas, simple-cycle makewhole payments increased from $3.4 million in summer 2019 to $5.0 million in summer 2020.
This increase is likely attributable to more resources in market status as compared to selfscheduled status and lower prices during the period.
State of the Market
Summer 2020

41

Southwest Power Pool, Inc.
Market Monitoring Unit

Market prices and costs

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.
Figure 4-20
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Summer 2020 monthly real-time make-whole payments totaled $15.6 million, down from $17.3
million in summer 2019.
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 revenue-neutrality
uplift indicates where SPP receives excess revenue, which must be credited back to market
participants.
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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 summer 2020 was nearly $12 million, down from just over $17
million in summer 2019. The high level of revenue neutrality uplift in summer 2019 can primarily
be attributed to high levels of real-time congestion payments in June 2019.
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5 CONGESTION AND TRANSMISSION
RIGHTS MARKET
This chapter reviews congestion and transmission congestion rights in the SPP market for the
summer 2020 period. Key points from this chapter include:
•

During the summer season, the two most congested flowgates were in the Kansas City
area – TMP519_25682 (Nashua-Roanridge 161kV for the loss of Nashua-Hawthorn 345kV
[KCPL]) and CRALENCRALEN (Craig-Lenexa 161kV for the loss of Craig-Lenexa 161kV
[KCPL]).

•

Overall, real-time market congestion for summer 2020 in terms of intervals with
breached flowgates has increased by about 10 percentage points in each of the past
three summer seasons. Transmission outages, along with higher levels of wind output,
are the most likely causes of this increased congestion.

•

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

•

Total TCR funding for summer 2020 was 83 percent, down slightly from 84 percent in
summer 2019. The main source of the underfunding stems from a derate and
subsequent creation of the TMP519_25682 flowgate.

•

Auction revenue right funding percentages were relatively stable over the summer 2020
quarter, and decreased slightly when compared to summer 2019.

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.
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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 2020 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

Real-time average shadow price
Day-ahead average shadow price
Real-time percent intervals congested
Day-ahead percent intervals congested
TMP519_25682* Nashua-Roanridge 161kV ftlo Nashua-Hawthorn 345kV (KCPL)
CRALENCRALEN Craig-Lenexa 161kV ftlo Craig-Lenexa 161kV (KCPL)
FRAMIDCANCED Franklin-Midwest 138kV (OKGE-WFEC) ftlo Cedar Lane-Canadian 138kV (OKGE)
TMP576_25708* Blue Springs East-Grain Valley 161kV (MPS) ftlo Sibley-Overton 345kV (KCPL-AMRN)
TMP159_24149 Russett Sw-Brown 138kV (WFEC) ftlo Brown Tap-Little City 138kV (OKGE)
TMP444_25765 Circleville-Goff 115kV ftlo Hoyt-Stranger Creek 345kV (WR)
TMP270_23432* Cleveland-Cleveland AECI (138kV (GRDA-AECI) ftlo Cleveland-Tulsa North 345kV (GRDA-CSWS)
TMP167_23886 Joplin West 7th-Oronogo Junction 161kV ftlo Oronogo Junction-Riverton 161kV (EDE)
FARSHEBUFJAM Fargo-Sheyenne 230kV (OTP-WAUE) ftlo Jamestown Tap-Buffalo 345kV (OTP)
TMP548_25525* Columbus East Xfmr 230/115kV (NPPD) ftlo Shell Creek-Columbus East 345kV (NPPD)
* SPP market-to-market flowgate

During the summer season, the two most congested flowgates were in the Kansas City area –
TMP519_25682 (Nashua-Roanridge 161kV for the loss of Nashua-Hawthorn 345kV [KCPL]) and
CRALENCRALEN (Craig-Lenexa 161kV for the loss of Craig-Lenexa 161kV [KCPL]).

State of the Market
Summer 2020

45

Southwest Power Pool, Inc.
Market Monitoring Unit

Congestion by shadow price, rolling 12 month
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Figure 5-2

Congestion and transmission congestion rights market

Real-time average shadow price
Real-time percent intervals congested

Day-ahead average shadow price
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)
FRAMIDCANCED Franklin-Midwest 138kV (OKGE-WFEC) ftlo Cedar Lane-Canadian 138kV (OKGE)
TMP109_22593* Stonewall Tap-Tupelo Tap 138kV (WFEC) ftlo Seminole-Pittsburg 345kV (CSWS-OKGE)
TMP159_24149 Russett Sw-Brown 138kV (WFEC) ftlo Brown Tap-Little City 138kV (OKGE)
TMP175_24736 Braman-Newkirk Tap 69kV ftlo Hunter-Woodring 345kV (OKGE)
TMP208_24721 Dover Switch-Okeene 138kV (WFEC) ftlo Wuakomis Tap-Waukomis 138kV (OKGE)
TMP519_25682* Nashua-Roanridge 161kV ftlo Nashua-Hawthorn 345kV (KCPL)
TMP548_25525* Columbus East Xfmr 230/115kV ftlo Shell Creek-Columbus East 345kV (NPPD)
TMP270_23432* Cleveland-Cleveland AECI (138kV (GRDA-AECI) ftlo Cleveland-Tulsa North 345kV (GRDA-CSWS)
* SPP market-to-market flowgate

The most congested flowgate over the past 12 months was TAHH59MUSFTS (TahlequahHighway 59 161kV for the loss of Muskogee-Fort Smith 345kV [GRDA-OKGE]). However, the
magnitude of congestion, with a real-time shadow price of the most congested flowgate under
$20/MWh, remains low. TMP175_24736, which had been the most congested flowgate for the
last several quarters, has dropped to the sixth most congested flowgate in 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.
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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
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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.
Uncongested intervals were above normal in July 2020, with 43 intervals (six percent) having no
congestion.
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Figure 5-4
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Congestion by interval, real-time
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Overall, real-time market congestion for summer 2020 in terms of intervals with breached
flowgates has increased by about 10 percentage points in each of the past three summer
seasons. Transmission outages, along with higher 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 paid to entities in the
SPP are shown in Figure 5–5.
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Congestion and transmission congestion rights market

Total congestion payments, summer

(in $ millions)

Load-serving entities

Non-load-serving and financial only entities

2018 Summer 2019 Summer 2020 Summer 2018 Summer 2019 Summer 2020 Summer

DA congestion

74.2

72.9

96.3

28.0

36.8

31.3

RT congestion

(1.4)

(0.2)

(5.8)

(10.7)

(13.5)

(9.8)

Net congestion

72.8

72.7

90.5

17.3

23.3

21.6

TCR charges

47.3

43.1

38.0

28.1

26.7

33.1

TCR payments

(54.4)

(64.4)

(90.4)

(41.4)

(66.7)

(63.2)

TCR uplift

1.2

9.5

13.4

1.6

13.5

14.3

TCR surplus *

(0.6)

(0.6)

(0.9)

(0.7)

(0.9)

(1.0)

ARR payments

(57.0)

(54.0)

(54.2)

(3.4)

(5.0)

(6.1)

ARR surplus

(13.9)

(10.0)

(9.9)

(1.2)

(0.9)

(0.9)

Net TCR/ARR

(77.4)

(76.5)

(104.0)

(17.0)

(33.3)

(23.7)

During summer 2020, load-serving entities earned $104 million in congestion payments. These
payments exceeded their day-ahead congestion cost of $96 million. Real-time congestion costs
aided load-serving entities, and decreased the total congestion cost to $91 million. When
compared to summer 2019, the 2020 surplus between congestion payments and total
congestion costs increased from $4 million to $14 million.
The surplus between the congestion payments and the day-ahead congestion cost shows that
overall, for the quarter, load-serving entities fully covered their congestion cost through the
congestion hedging market. Moreover, day-ahead congestion costs for load-serving entities
increased 28 percent when compared to summer 2019.
Additionally, non-load-serving and financial-only entities received congestion payments of $24
million. These payments did not exceed their $31 million in day-ahead congestion costs. Realtime congestion costs aided non-load-serving and financial-only entities, decreasing their total
congestion cost to $22 million. This shows that overall, non-load-serving, and financial-only
entities covered their congestion cost through the transmission congestion rights market.
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Figure 5-6 shows, by market participant,14 the day-ahead congestion exposure along with the
value of all congestion hedges, as well as the net overall position.
Figure 5-6
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Figure 5-6 highlights that 59 percent of participants received positive net revenues, while 41
percent of participants held hedges that did not cover their day-ahead congestion costs. The
bottom five participants collectively paid $15 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.

14

Figure 5-6 and Figure 5-7 reference market participants who hold ARR entitlements.
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Figure 5-7

Congestion and transmission congestion rights market

Net congestion revenue by market participant, summer
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Figure 5-7 highlights that 61 percent of participants received positive net revenues, while 39
percent of participants held hedges that did not cover their total 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 5-8
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Figure 5-8 above shows transmission congestion right funding, day-ahead revenue, net
surplus/shortfall, and transmission congestion right funding percent. Total TCR funding for
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summer 2020 was 83 percent, down slightly from 84 percent in summer 2019. MMU analysis
indicates the main source of the underfunding stems from a derate and subsequent creation of
the TMP519_25682 flowgate. The consistent underfunding in the TCR market is a concern to the
MMU, and we encourage the RTO and stakeholders to look at solutions that may address the
causes of underfunding.
Daily observations of transmission congestion right funding for the 2017, 2018, and 2019
summer periods are shown in Figure 5-9.
Figure 5-9

Transmission congestion right funding, summer
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Most daily observations of transmission congestion right funding fell between 80 percent and
120 percent over the 2020 summer quarter.15 However, the funding distributions have shifted
noticeably toward lower percentages when compared to the 2018 summer quarter. In summer
2020, 29 percent of the funding events for the quarter fell between 45 percent and 79 percent
funded.
Figure 5-10 shows transmission congestion right revenue, auction revenue right funding, net
surplus, and auction revenue right funding percent.

15

Sixty percent of the summer 2020 funding observations fell within this range.
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Auction revenue right funding
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Figure 5-10
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Auction revenue right funding percentages were relatively stable over the summer 2020 quarter,
and were about the same when compared to summer 2019.
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6 SPECIAL ISSUES
MMU considerations for transmission planning
The broad scope of MMU work encompasses all aspects of the SPP market, including activities
that could affect the short-term and long-term operation of the market. The transmission
planning process, which is one of the core functions of SPP, is one such activity. The
transmission planning outcomes influence the long-term efficiency of the SPP market through
various means including congestion patterns, operational effectiveness and costs, as well as
reliability.
Given its capability to possess and analyze comprehensive market information, the MMU has
been engaged in SPP’s transmission planning processes, in its advisory capacity, since 2018. .
The MMU’s feedback on relevant topics has already proved beneficial by helping to improve
planning assumptions, drivers, and outcomes, thereby benefitting the SPP market as a whole.16
In addition, the MMU made an official recommendation in its 2018 and 2019 Annual State of the
Market reports that the transmission planning consider a range of outcomes in developing
scope in the planning process.
Most recently in 2020, the MMU participated in scope development discussions at the ESWG,
MOPC, and SPC meetings providing input both for the (ten-year) 2022 Integrated Transmission
Plan (ITP) and the 20-year assessment.17 The MMU’s approach was to first build the 20-year
assessment scope by considering its strategic planning horizon then make adjustments to
develop the 2022 ITP scope to ensure consistency and completeness. This was primarily
because the 20-year study scope has the ability to capture a wider spectrum in terms of

16

The MMU’s involvement was primarily with the meetings and discussions of the Economic Studies
Working Group (ESWG), extending at times to the Supply Adequacy Working Group (SAWG), the
Transmission Working Group (TWG), Markets and Operations Policy Committee (MOPC), and Strategic
Planning Committee (SPC) when necessary.
17
The following section draws on the MMU presentations made at the July and August 2020 ESWG
meetings.
State of the Market
Summer 2020

54

Southwest Power Pool, Inc.
Market Monitoring Unit

Special issues

timeframe and number of scenarios foreseen, as well as probable policy options. Furthermore,
the MMU expects the 20-year assessment futures to influence the 10-year ITP as the current
recession realties should equally apply to the 10-year and 20-year studies. Through this
modeling approach, the MMU expected the 20-year futures to feed into those of the 2022 ITP
consistent with the latter’s shorter timeframe.
20-year assessment
For the 20-year scope development, the MMU viewed that the probable paths introduced by
COVID-19 and macroeconomic factors are interlinked, and along with the results of the
November 2020 elections, these factors will likely influence the federal government’s long-term
energy and environmental policies. Technically, the coexistence of these factors necessitated a
top down modeling approach for future development by identifying probable virus scenarios, or
paths by which developments downstream would be felt through economic and policy impacts.
The MMU incorporated the role of virus impact on the federal government’s macroeconomic,
energy, and environmental policies in a three major scenario approach, as illustrated in Figure
6-1 below.
Figure 6-1

General framework for MMU recommended futures for the 20-year assessment
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In this approach, each virus path is expected to determine macroeconomic performance, which
in turn will greatly influence government policy on the energy and environment as part of a
greater macroeconomic policy response. In this context, government policy would further be
influenced by election results, as a change in administration, which in turn would likely result in a
change in policy.
Accordingly, the MMU considered policy announcements by both congressional and
presidential candidates as important factors for futures development. From this, the MMU set
out three major scenarios, incorporating probable macroeconomic recession paths and already
announced policy targets,18 as follows:
•
•
•

Future 1: Ongoing/business as usual plans (reflecting reelection of current administration
and status quo)
Future 2: Moderate macroeconomic recession (with new administration and moderate
energy and environment policy response), and
Future 3: Deep macroeconomic recession (with new administration and aggressive energy
and environment policy response) having two alternative sub-scenarios:
• Future 3a: Assuming lower natural gas generating capacity
• Future 3b: Assuming higher natural gas generating capacity

The MMU approach to developing its recommended futures began with considering what
capacity would be needed to meet the forecasted peak load in year 20. Starting with that, the
MMU then worked backwards to determine what the potential installed capacities for renewal
and fossil fuel resources would be. The MMU considered impacts of potential policy drivers,
both corporate and government, including carbon reduction targets, fossil fuel generator
retirements, energy efficiency, and demand response initiatives.
Other key factors and assumptions included:
These are: Climate Crisis Action Plan of the Select Committee of the House on the Climate Crisis which
targets to reduce net U.S. greenhouse gas emissions by 37 percent below 2010 levels in 2030 and 88
percent below 2010 levels in 2050, and build a cleaner and more resilient electricity sector to achieve netzero emissions from power generation by 2040 (see
https://climatecrisis.house.gov/sites/climatecrisis.house.gov/files/Climate%20Crisis%20Action%20Plan.pdf)
; and policy statement by Biden-Sanders aiming to reverse current climate and environmental policies by
rejoining the Paris Climate Agreement, and putting a strong emphasis and aggressive targets on clean
energy generation, energy efficiency, clean transportation, and cutting carbon pollution (see
https://joebiden.com/wp-content/uploads/2020/07/UNITY-TASK-FORCE-RECOMMENDATIONS.pdf).
18
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•

•

•
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The average age of generators in the SPP market as of end of 2019 (see Figure 6-2);
Significantly more solar and wind capacity would be needed without the addition of
appropriate storage capacity. Additionally, without storage, renewable resources would
be more limited in capacity at peak load. Storage capacity built was linked to peak load
rather than just solar built, assuming some wind would also likely pair with storage in
addition to the not just solar;
Year 20 solar and wind installed capacity figures were developed based on storage
targets, capacity accreditation, and need to meet peak-load plus 12 percent reserve
margin;
Impact of emissions pricing policy on fossil fuel prices and generation levels. 19

Future 1 (Base Case) Inputs and Analysis
Future 1 considers that the SPP interconnection queue remains dominated by wind, solar and
storage with continued coal unit retirements replaced with renewable generation. Additional
assumptions include continued corporate carbon reduction targets and a phase out of
production tax credits (PTCs).
Specifics of Future 1 include:
•

•

•
•
•
•

50 year retirement age for coal resources
o 3,300 MW of coal generation remains for Future 1 (14 percent of existing coal
generation)
51 year retirement age for gas/oil resources
o 22,000 MW of natural gas-fired generation remains
o 50 percent of retired coal replaced by gas, added to existing gas generation
Storage assumed at 20 percent of peak projected load
26 GW solar capacity
50 GW wind capacity
Results in an estimated 56 percent reduction of carbon emissions

Future 2 (Moderate Policy) Inputs and Analysis
Future 2 represents a scenario in which there are moderate policy changes initiated by a change
in political party control and a moderate economic recession. This scenario considers a
reintroduction of production tax credits, a significant phase out of fossil fuel generation, and a
limited carbon tax. In addition, Future 2 assumes a higher penetration of renewables, with an
increase of storage and solar capacity, and an accelerated deployment of electric vehicles.
MMU used average carbon emission figures as 2.21 lbs./kWh for coal and 0.92lbs./kWh for natural gas
(see https://www.eia.gov/tools/faqs/faq.php?id=74&t=11) considering 76 percent of SPP footprint
emissions were due to coal in 2019.
19
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Specifics of Future 2 include:
•
•

•
•
•
•

Complete retirement of coal generation
51 year retirement age for gas/oil resources
o 22,000 MW of natural gas-fired generation remains
o Assumes no coal generation replaced by gas
Storage assumed at 35 percent of peak projected load
52.5 GW solar capacity
73.3 GW wind capacity
Results in an estimated 82 percent reduction of carbon emissions

Future 3 (Aggressive Policy) Inputs and Analysis
Future 3 represents an aggressive policy change that is initiated by a moderate to deep
economic recession. These policy changes include mandated carbon cuts and a more sizable
carbon tax. This scenario assumes a phase out of carbon pollution from power plants by 20352040 with government stimulus to accelerate transmission build for deliverability of more
renewable energy, not only to support internal load but also for exports off system as well.
Specifics of Future 3 include:
•
•

•

•

•

Complete retirement of coal generation
Gas capacity to not exceed 5 percent of total generation
o Future 3a: 11,000 MW of gas capacity remains
o Future 3b: 22,000 MW of gas capacity remains
Future 3a:
o Storage assumed at 60 percent of peak projected load
o 66.5 GW solar capacity
o 85.6 GW wind capacity
Future 3b:
o Storage assumed at 50 percent of peak projected load
o 48 GW solar capacity
o 65 GW wind capacity
Results in an estimated 93-95 percent reduction of carbon emissions depending on load
growth

Figure 6-2 shows the average age profile of generation by fuel in the SPP footprint as of the end
of 2019. This is helpful in understanding age based generation retirements by 2042. For
instance, if coal and natural gas generation retires after 50 years, then only the dark green
capacity would remain. This would represent approximately 3,300 MW for coal generation and
22,000 MW for natural gas resources.
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SPP resources average age profile, end of 2019

Nameplate capacity (GW)
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Wind

Other

46 to 50 years

Over 50 years

Figure 6-3 below shows the MMU estimation of generation required to meet a peak-load day
(with a 12 percent capacity margin) in 2042 by each future, respectively.
Figure 6-3

Capacity build out by future, with 12 percent margin in 2042
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2022 integrated transmission plan (10-year study)
The MMU designed its recommendations for the 2022 ITP scope based on the 20-year
assessment scope. Specifically, the MMU’s recommendations for Future 1 of the 2022 ITP
overlaps with the MMU’s recommendations for Future 1 of the 20-year assessment, and the
MMU’s recommendations for Future 2 of the 2022 ITP overlapped with a combination of Futures
2 and 3 of the 20-year assessment. For the 2022 ITP Future 2, the MMU considered the
following:
•
•
•
•
•

Environmental regulations to reflect federally funded new green energy network,
mandated carbon cuts, and carbon tax;
Higher penetration of distributed generation (solar) due to policy shifts and significant
incentives for behind the meter installations;
Higher levels of energy efficiency because of significant federal incentives;
Year 5 and 10 storage figures were developed based on 1 percent and 5 percent of
projected peak load, respectively, to consider exponential growth; and
Year 5 and 10 solar and wind (GW) figures were developed based on ability to hit target
levels in the 20-year assessment.

Based on this framework, the MMU provided the following recommendation for 2022 ITP scope
futures, as shown in Figure 6-4 below.20

The MMU initially recommended that the ESWG consider three futures for the 2022 ITP scope
development however, stakeholders voted to carry over the two future approach of the 2021 ITP.
Accordingly, the MMU revised its original recommendation to produce a two future approach.

20
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ITP 2022 scope recommendation by MMU: Two futures

Key assumptions

Future 1
ongoing plans
(reelection and status quo)

Future 2
emerging technology

Peak demand growth

As in load forecast

As in load forecast

Energy demand growth

As in load forecast

↑ due to ↑ electrification (electric
vehicle growth)

Natural gas prices

Current industry forecast

Prices influenced by emissions
pricing policy

Coal prices

Current industry forecast

Prices influenced by emissions
pricing policy

Emissions prices

Current industry forecast

↑ carbon prices per target of
carbon reduction of 80% from
2000 levels

Fossil fuel retirements

Coal aged-based at 50;
gas/oil at 51; < 50% of coal
retirement replaced by gas

Complete coal retirement driven
by emission reduction targets;
gas/oil retirement age-based

Environmental
regulations

Current regulations

Federally funded green energy
network, mandated carbon cuts,
carbon tax

Demand response [1]

As in load forecast

↑ demand response (focus on
savings rather than
consumption per policy shift)

Demand response
(solar)

As in load forecast

↑ penetration (policy shift and
incentives to behind the meter
installation)

Energy efficiency

As in load forecast

↑ energy efficiency > F1 (due to
significant ↑ incentives)

Year 5
1% of
projected
peak load

Year 10
5% of
projected
peak load

Year 5
2% of projected
peak load

Year 10
15% of
projected
peak load

Solar (GW)

6

12

7

20

Wind (GW)

32

38

35

50

Storage

[1] As defined in the SPP Model Development Working Group (MDWG) Model Development Procedure
Manual: MDWG Manual
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Conclusion and next steps
For the 10-year 2022 ITP scope, the ESWG voted to use only two futures. These futures were
based primarily on the two futures used in the 2021 ITP. Ultimately, the proposed 10-year ITP
does not reflect the same range of potential outcomes as recommended by the MMU and will
likely lag potential outcomes as has occurred in previous ITP studies.
For the 20-year assessment, SPP staff has currently proposed a four-scenario approach
accepting the MMU’s 3b scenario as the fourth future. These results were discussed at the
October 2020 MOPC and SPC meetings with the MMU restating its position, and ESWG
receiving feedback from market participants particularly for the 20-year assessment. The MMU
recommendations for the 20-year assessment stirred a considerable amount of discussion
among members at both the MOPC and SPC meetings, and provides a bookend scenario for
considering deep de-carbonization.
Further discussions are scheduled for the ESWG at their November and December meetings to
finalize the scope of the 2022 ITP and 20-year assessments. The final decisions on the 2022 ITP
and 20-year assessment scopes are expected to take place at the January 2021 MOPC and SPC
meetings. The MMU plans to remain active during these discussions and promote a need to
assess a wide range of potential outcomes, particularly for the 20-year assessment.
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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.
ii.
iii.
iv.

the deficiency or inadequacy of this information for any purpose, whether or not known or disclosed to the authors;
any error or discrepancy in this information;
the use of this information, and;
any loss of business or other consequential loss or damage whether or not resulting from any of the foregoing.
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