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1 MARKET HIGHLIGHTS 

This report covers market performance during the first two months of the Western Energy 

Imbalance Service (WEIS) market (February and March 2021), launched on February 1, 2021.   

SPP operates and administers the WEIS market.  The WEIS market is a price-based centralized 

real-time Energy Imbalance Service (EIS) market that provides market participants the ability to 

submit offers to sell and bids to buy imbalance energy, and settle the net supply or obligation 

for an asset owner.  Additionally, SPP performs supply adequacy analysis to assess the supply 

adequacy of operating capacity scheduled for each market participant and each balancing 

authority in the WEIS market. 

Many of the metrics presented in this report reflect the impact of the winter weather event in 

mid-February.  Because of the lack of historical data, most figures shown on the charts will be 

based on the first two months of the market unless labelled otherwise.  Highlights of this period 

are as follows: 

¶ Average hourly load for the first two months of the WEIS market was 2.5 GWh.  Average 

load for February 2021 was 2.6 GWh, approximately twelve percent above March 2021 

average load of 2.3 GWh. 

¶ Coal generation was the primary source of generation during the first two months of the 

market with over 65 percent share of the total generation.  Hydro was a strong 

secondary generation resource during the period with over 21 percent of total 

generation followed by wind generation at seven percent and gas resources at six 

percent of total generation.  All remaining resources combined comprise less than one 

percent of total generation. 

¶ Hydro generation provided over 25 percent of generation as a percent of load in 

February 2021 and close to 30 percent of load in March 2021.  There was also an 

expected increase in wind generation in March 2021 to ten percent of the load.  
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¶ The WEIS market averaged around 1,500 MWh of hourly exports and 750 MWh of hourly 

imports for the first two months.  

¶ In both balancing authorities, the number of intervals that failed the supply adequacy 

analysis dropped significantly from February to March.  Most of the failed intervals 

occurred during the late morning or evening when the obligation range was above 

available capacity range for brief periods.  The overall financial impact was minimal.  

¶ The extreme winter weather event in mid-February had a major impact on prices during 

that month.  Spot gas prices at some trading hubs in the WEIS market region reached 

prices of over $275/MMBtu during the event.  As a result, gas prices at the Cheyenne 

hub averaged $18.21/MMBtu in February 2021.   

¶ The high gas costs in February did have an impact on market prices even though gas 

resources only provide about six percent of generation, leading to an average real-time 

load price of $92.87/MWh for February 2021.   

¶ February and March 2021 had just over three percent of all asset owner load intervals in 

the WEIS market with negative prices.  March 2021 had slightly fewer intervals than 

February 2021, but was very consistent with almost all intervals being less than 

−50/MWh.  This was mostly due to intervals with high wind and low load requirements.  

¶ The Market Monitoring Unit recommended that the WEIS market design team review 

uninstructed resource deviation charges in which excessive penalties were being 

allocated to resources.  

¶ Congestion was minimal within the WEIS market. 



Southwest Power Pool, Inc. Unit commitment and dispatch 

Market Monitoring Unit 

WEIS State of the Market   

February-March 2021 

2 LOAD AND RESOURCES 

This chapter reviews load and resources in the Western Energy Imbalance Service (WEIS) market 

for the first two months (February 2021 and March 2021).  Key points from this chapter include: 

¶ Average hourly load for the first two months of the WEIS market was 2.5 GWh.  Average 

load for February 2021 was 2.6 GWh, approximately twelve percent above March 2021 

average load of 2.3 GWh. 

¶ Coal generation was the primary source of generation during the first two months of the 

market with over 65 percent share of the total generation.  Hydro was a strong 

secondary resource during the period with over 21 percent followed by wind generation 

at seven percent and gas resources at six percent of total generation.  All remaining 

resources combined comprise less than one percent of total generation. 

¶ Hydro generation provided over 25 percent of generation as percent of load in February 

2021 and close to 30 percent of load in March 2021.  There was also an expected 

increase in wind generation in March 2021 to ten percent of the load.  

¶ The WEIS market averaged around 1,500 MWh of hourly exports and 750 MWh of hourly 

imports for the first two months.  

2.1 LOAD 

The average hourly load for the first two months is shown in Figure 2-1 below.  
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Figure 2-1 Average hourly load  

 

  

Average hourly load for the first two months of the WEIS market was typical of what was 

observed during market trials.  Average hourly load for the month in 2021 (2.6 GWh) was 

approximately 12 percent above March 2021 hourly load (2.3 GWh).  Some of the higher loads 

in February can likely be attributed to the extreme winter weather conditions in mid-February 

(highlighted in red).    

2.2 RESOURCES 

Total monthly generation by technology type is shown in Figure 2-2.  The “other” category 

includes fuel oil, solar, biomass and other renewable and miscellaneous resources (not including 

wind and hydro resources), which in total account for less than one percent of generation in the 

WEIS market.  The total overall hourly average generation across all technology types was flat 

for the first two months.  
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Figure 2-2 Generation by technology type  

 

Coal generation was the primary fuel type during the first two months of the WEIS market, with 

65 percent of the total generation.  Hydro generation was the second largest provider, at 20 to 

25 percent.  Wind generation as a percentage of total generation was five percent in February 

and increased to seven percent in March.  Gas, simple-cycle, was steady at four percent and gas, 

combined-cycle was less than two percent.  The first two months did not show much deviation 

by generation type between the months.  There was a slight uptick with wind generation that 

was offset by slight reduction in coal.    

Figure 2-3 below shows the percentage of total generation attributed to each technology type.1  

                                              
1 Only the most prevalent technology types are shown individually in this figure.  This chart groups “other” 

to include solar, renewable, fuel oil, and miscellaneous resources. 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Feb 21 Mar 21

A
ve

ra
g

e
 h

o
u
rl
y 

g
e
n
er

at
io

n
 (
G

W
h
)

Coal Hydro Wind Gas combined-cycle Gas single-cycle Other



Southwest Power Pool, Inc. Unit commitment and dispatch 

Market Monitoring Unit 

WEIS State of the Market   

February-March 2021 

Figure 2-3 Generation percentage by technology type  

 
Figure 2-4 shows wind and hydro output as well as the percent of load the resources are 

providing.   

Figure 2-4 Wind and hydro generation  

 

 

Generation nameplate capacity at the end of March 2021 was 550 MW for wind resources (396 

MW from full participation resources and 154 MW from partial participation resources) and 

3,155 MW for hydro (3,025 MW from full participation resources and 130 MW from partial 

participation resources).  Resources noted as partial participation resources are those resources 
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that are registered by a market participant under their obligation as the host balancing authority 

but are not are not available for economic dispatch by the WEIS market.  Hydro generation 

provided over 25 percent of generation as percent of load in February 2021 and close to 30 

percent of load in March 2021.  While the Market Monitoring Unit (MMU) expects an increase in 

hydro generation during the spring run-off to continue through June, continued drought 

conditions in the west may lead to a long-term decline in generation to load percentage.  There 

was also an expected increase in wind generation in March 2021 to ten percent of the load.  

2.3 EXTERNAL TRANSACTIONS 

The WEIS market averaged around 1,500 MWh of hourly exports, mostly through AC interties to 

the west and some through the DC ties to the east.   Hourly imports averaged around half the 

exports at 750 MWh for the first two months.  

Figure 2-5 shows average hourly imports and exports across the WEIS market area. 

Figure 2-5 Exports and imports, WEIS market 

 

 

The monthly average level of imports decreased from 860 MWh in February to 700 MWh in 

March, while the monthly hourly average for exports was mostly unchanged at a little over 1,500 

MWh.  As the chart shows, during the cold weather event, the average exports dropped while 
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the imports increased, which would be expected, and primarily covered the additional load 

during that time.  After the cold weather event, the net external transactions returned to 

averaging over 500 MWh of net exports.   
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3 OPERATIONS 

This chapter reviews operational activities such as the supply adequacy mechanism.  Additional 

sections will be added in the future as reports and analysis continue to be developed.  Key 

points from this chapter include: 

¶ In both balancing authorities, the number of intervals that failed supply adequacy from 

February to March dropped significantly within both balancing authorities.  Most of the 

failed intervals occurred in late morning or evening when the obligation range was 

above available capacity range for brief periods.  The overall financial impact was 

minimal.  

3.1 SUPPLY ADEQUACY 

SPP performs supply adequacy analysis to ensure that each balancing authority participating in 

the WEIS market and the market participants within those balancing authority areas have 

sufficient generation in their operating plan to meet the load and ancillary service obligations of 

both the market participant and balancing authority.  

If the results of SPP’s supply adequacy analysis identifies a balancing authority with an energy 

obligation deficiency, SPP will activate an operating constraint in the WEIS real-time balancing 

market to constrain the WEIS market’s economic dispatch to limit energy imbalance imports into 

the deficient balancing authority area from other participating balancing authority areas.  The 

operating constraint will be active in the WEIS real-time balancing market until the energy 

obligation deficiency is no longer identified in the supply adequacy analysis.   

Figure 3-1 shows the financial impact through the first two months of the market as shown 

through the energy imbalance constraints (WEI_WAUW and WEI_WACM).  The Western Area 

Power Administration Upper Great Plains Region (WAUW) balancing authority was impacted for 

an average of six percent of intervals with a shadow price impact of less than $3.  The Western 
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Area Colorado Missouri (WACM) balancing authority had even less of an impact with average of 

one percent of intervals and a shadow price impact of less than $1.    

Figure 3-1 Congestion by shadow price, February  ð March 2021 

 

In both balancing authority areas, the number of intervals that failed supply adequacy from 

February to March dropped significantly.  This is to be expected as market participants gain 

more experience managing their resources and their import/export processes.  Most of the 

failed intervals were tied to late morning or evening when the obligation range was above 

available capacity range for brief periods.  

The RTO and market participants are working to enhance processes, including increased 

accuracy for the market participant level load forecasts, which could help facilitate market 

participants’ ability to ensure they have scheduled the necessary supply to cover their 

obligations.  These enhancements should benefit the overall balancing authority ability to be 

sufficient and continue to reduce supply adequacy failures.  The MMU will continue to monitor 

and develop reports to track the progression and impact of supply adequacy failures.    
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4 MARKET PRICES AND COSTS 

This chapter reviews prices in the WEIS market for the February and March 2021 period.  Key 

points from this chapter include: 

¶ The extreme winter weather event in mid-February had a major impact on prices during 

February.  Spot gas prices at some trading hubs in the WEIS market region reached 

prices over $275/MMBtu during the event.  As a result, gas prices at the Cheyenne hub 

averaged $18.21/MMBtu in February 2021.   

¶ The high gas costs in February 2021 did have an impact on market prices, even though 

gas resources only provide about six percent of generation, leading to an average real-

time load price of $92.87/MWh for February 2021.   

¶ February and March 2021 had just over three percent of all asset owner load intervals in 

the WEIS market with negative prices.  March 2021 had slightly fewer intervals than 

February 2021, but was very consistent with almost all intervals being less than 

−$50/MWh.  This was mostly due to intervals with high wind and low load requirements.  

¶ The Market Monitoring Unit recommended that the WEIS market design team review 

uninstructed resource deviation charges in which excessive penalties were being 

allocated to resources.  

4.1 MARKET PRICES 

Even though the WEIS market is dominated by coal, hydro, and to some extent wind, gas and 

imbalance energy prices appear to be correlated in the WEIS market.  Workably competitive 

electricity markets are likely to see correlated gas costs and energy prices in general.  
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Figure 4-1 Energy and gas prices 

  

  

Figure 4-1 shows the extreme winter weather event in mid-February had a major impact on 

prices that month.  Spot gas prices at some trading hubs reached prices over $275/MMBtu 

during the event.  As a result, gas prices at the Cheyenne hub averaged $18.21/MMBtu in 

February 2021.  These high gas costs are reflected in the average real-time load price of 

$92.87/MWh for February 2021.  For March, the average gas price at the Cheyenne hub dropped 

to $2.45/MMBtu with average real-time load prices following at $19.82/MWh.  
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Figure 4-2 Price map, February-March (off -peak) 

 

The off-peak price maps show the impact of the winter event for February as compared to 

March.  We also see little divergence across the region; this appears to be due to minimal 

impact from congestion and outages.  Because of the high prices system-wide in February, 

variations in price levels are more difficult to discern on the maps.  As shown in Figure 4-2, off-

peak prices in February 2021 were higher, with prices averaging around $110/MWh, as 

compared to those in March 2021, with averages around $17/MWh.   
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Figure 4-3 Price map, February-March (on-peak) 

In the on-peak hours, WEIS market prices averaged around $75/MWh for February 2021, while 

March 2021 prices averaged around $23/MWh as shown in Figure 4-3.  Much like the off-peak 

hours, the lowest prices in the on-peak hours are found mostly at the extreme Southwest strip in 

Arizona. 

Negative price intervals can be caused by many different factors including high amounts of wind 

generation, lack of dispatchable range, and external impacts.  Negative price intervals for the 

WEIS market are shown in Figure 4-4Negative price intervals, WEIS market 
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Figure 4-4 Negative price intervals, WEIS market  

  

In February and March 2021, less than four percent of asset owner intervals2 in the WEIS market 

had prices below zero.  March 2021 had slightly fewer intervals than February 2021, but was very 

consistent with almost all intervals being less than -$50/MWh.  This was mostly due to intervals 

with high wind and low load requirements. 

4.2 ENERGY IMBALANCE  

The WEIS market does not settle energy based on actual injection into and withdrawal from the 

market.  Instead, the WEIS market settles imbalance energy per settlement location that is based 

on the difference between the market participant’s obligation and supply by asset owner within 

the WEIS market footprint for each dispatch interval.  Only excess supply to the market by an 

asset owner or excess withdrawal from the market by the asset owner is subject to settlements.   

                                              
2 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 4-5 WEIS market  daily imbalance averages per month  

  

Figure 4-5 shows the daily energy imbalance average megawatt-hours by month for February 

and March 2021 for the WEIS market.  While average daily generation was over 75 GWh, the 

WEIS only settled an average of 4 to 5 GWh of net energy imbalance generation.   The average 

load within the footprint was over 55 GWh, but the net load energy imbalance that settled 

averaged slightly over 4 GWh.  The secondary axis shows the average daily net energy 

imbalance average between energy imbalance generation and energy imbalance load.  The daily 

range of the net energy imbalance typically is between 500 MWh and -500 MWh, but we did see 

a much wider range than expected in February.  The disparity was mostly centered around the 

cold weather event when there was a large amount of unaccounted energy tags assigned to the 

balancing authority area as a whole.  

4.3 MITIGATION 

SPP uses an automated conduct and impact mitigation approach to address potential market 

power abuse.  WEIS market resources’ incremental energy offers are subject to mitigation for 

economic withholding. 

Figure 4-6 shows the frequency of mitigation of incremental energy offers in the WEIS market.  
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Figure 4-6 Mitigation frequency, WEIS market  

 

Mitigation frequency in imbalance energy was much higher in February as in March 2021.  This 

was mostly attributed to the cold weather event due to the increase in imbalance energy prices, 

which also increased the potential candidates for mitigation.  The higher rate of mitigation in 

February was also expected as participants engaged in a new market.   

4.4 UPLIFT 

The WEIS market has limited uplift revenues and credits due to being an imbalance market only.  

All uplift monthly payments (positive amounts) and credits (negative amounts) are listed in 

Figure 4-7, including the total revenue neutrality uplift amount.   

Revenue neutrality uplift (RNU) is used to distribute credits and charges resulting from the uplift 

charges and credits, including rounding errors and any miscellaneous adjustments.  Revenue 

neutrality uplift sums the credits and charges and then applies back to the market based on a 
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Revenue inadequacy results from summing the energy imbalance charges (payments and 

credits) and any difference must be distributed back to market through RNU.  
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Out of merit energy (OOME) is a credit to an asset owner when a resource is given a setpoint 

instruction that is uneconomical based on the resource’s offer and the market price and results 

in a cost to the asset owner.  The credit for an OOME is then charged back to the market 

through a RNU charge.  

Uninstructed resource deviations (URD) result when a resource has operated outside of its 

operating tolerance band without an exemption.  The incremental energy megawatts associated 

between the actual energy output and resources setpoint are subject to a charge.  The charge 

for an URD is then distributed back to the market through a RNU credit.  

Figure 4-7 WEIS market settlements ð revenue neutrality uplift  

 Feb 21 Mar 21 

Revenue inadequacy (EIS) $214,621 $72,526 

Out of merit (OOME) –$11,948 –$285 

Resource deviation (URD) $487,284 $122,586 

Miscellaneous adjustment  $0 $0 

Revenue neutrality uplift -$689,957 -$194,828 

The start of the WEIS market provided a total RNU credit to the market for February of about 

$690,000, which was comprised of mostly uninstructed resource deviation charges.  The charges 

were a result of several different factors.  One such issue occurred with resources that were 

ramping on and off faster than the dispatch instructions, which resulted in penalties.  A revision 

request3 was submitted and approved to address this issue by providing an exemption to 

uninstructed resource deviation charges when a resource is ramping on or off.    

The Market Monitoring Unit identified an additional issue with regards to URD charges in which 

excessive penalties were being allocated to resources that are carrying regulation.  Currently the 

tariff expands the deviation tolerance with any regulation megawatts the resource may be 

carrying.  If a resource does go outside the tolerance, the asset owner will be charged a penalty 

for all deviation megawatts, which would include regulation megawatts.  The MMU has 

                                              
3 WRR22 – WEIS Market URD Exemptions.  https://www.spp.org/Documents/64221/wrr22%20(10).zip  

https://www.spp.org/Documents/64221/wrr22%20(10).zip


Southwest Power Pool, Inc.  

Market Monitoring Unit 

WEIS State of the Market   

February-March 2021 

recommended that the WEIS market design team review for possible changes to exclude 

regulation megawatts when assessing URD charges.  

Revenue inadequacy was much higher in February 2021 than in March 2021, and this was mostly 

due to the February weather event and larger amounts of unaccounted energy.  The February 

weather event was also a big contributor for the few OOME events that were observed in 

February.   

Overall, the uplift charges did reduce dramatically from February to March, most of this was due 

to increased knowledge of how the market works and the impact from the weather event in 

February.  
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5 CONGESTION  

This chapter reviews congestion within the WEIS market for February and March 2021 period.  

Key points from this chapter include: 

¶ The WEIS market does not include a transmission congestion rights market.  

¶ During the first two months of the WEIS market, the most congested flowgate was 

located in upper Colorado – WTP048_92048 (XF AULT 345/230 kV).  This flowgate was 

congested around one percent of the time with a shadow price of $7.34/MWh.   

¶ Overall, congestion impact was very limited within the WEIS 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 or service flow constraint.  

The WEIS market has three types of constraints that can impact congestion: 

¶ Reliability constraints, similar to physical limits, stability limits, and flowgates modeled in 

SPP RTO; 

¶ Service flow constraints, introduced to respect rights of non-participants in the market 

region; and 

¶ Energy imbalance constraints, introduced to restrict the flow of imbalance energy 

between the Western Area Colorado Missouri (WACM) and the Western Area Power 

Administration Upper Great Plains Region (WAUW) balancing authorities when a 

balancing authority is deemed supply inadequate.  

Service flow and energy imbalance constraints are design features unique to the WEIS market 

not found in the SPP’s Integrated Marketplace. 
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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 February – March 2021 

period is shown in Figure 5-1.  Areas of the footprint experience varying levels of congestion, 

which is caused by many factors, including transmission bottlenecks, transmission and 

generation outages (planned or unplanned), weather events, and external impacts.  Congestion 

through the first two months of the market was very limited as shown in Figure 5-1.  

Figure 5-1 Congestion by shadow price, February ð March 2021 

 

 

Constraint name Element/Info  

WTP048_92048 XF AULT 345/230 kV - upper Colorado 

WSF_HILN_EXP WEIS service flow constraint 

WTP098_92098 LN LAR_RIVR - AULT 345 kV - northeast Colorado 

WEI_WAUW WEIS energy imbalance constraint 

WEI_WACM WEIS energy imbalance constraint 

WTP086_92086 LN LANDSMAN - BURLNGTN 230 kV – east Colorado 

WSF_HILN_IMP* WEIS service flow constraint 

 

During the first two months of the WEIS market, the most congested flowgate was 

WTP048_92048 (XF AULT 345/230 kV) located in upper Colorado.  This flowgate was congested 
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around one percent of the time with an impact to the shadow price of $7.34/MWh.  The other 

identified constraint impacts via service flow, energy imbalance, and flowgate constraints had 

less than a $3/MWh impact.  Overall, congestion impact was very limited within the WEIS 

market. 

 


