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Disclaimer 

 

The data and analysis in this report are provided 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. (ñSPPò). The MMU and SPP makes 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 recipientsô or third partiesô reliance upon such information, or 

for any claim, loss or damage of any kind or nature whatsoever arising out of or in connection with:  

(i) the deficiency or inadequacy of this information for any purpose, whether or 

not known or disclosed to the authors 

(ii)  any error or discrepancy in this information 

(iii)  the use of this information 

(iv) any loss of business or other consequential loss or damage whether or not 

resulting from any of the foregoing 
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Executive Summary 

A.  Purpose 

The Market Monitoring Unit (MMU) is the independent market monitor for the Southwest Power 

Pool (SPP) Regional Transmission Organization (RTO) and is responsible for providing an annual 

report of electricity market conditions to the SPP Board of Directors, the Federal Energy Regulatory 

Commission (FERC), the SPP Regional State Committee, and other interested stakeholders.  FERC 

requires State of the Market Reports from all RTO and Independent System Operator MMUs. This 

report fulfills that obligation. 

B.  Overview of the SPP Footprint 

SPP Energy Imbalance Service (EIS) Market added two new Market Participants in 2013. Capacity 

increased 4.6% to 74,390 MW and reserve margin was at 47%. A reserve margin of this size has 

positive implications for both reliability and for mitigation of the potential exercise of market power. 

Capacity additions during 2013 totaled 1,791 MW with the majority in the form of small gas plants 

that were previously behind the meter and new wind farms.  

 

Demand for electricity was slightly higher in 2013 than the previous year although the summer peak 

load was lower. Market system coincident peak load in 2013 was 45,256 MW occurring on August 

30, approximately 4% lower than the peak load in 2012. The SPP load factor in 2013 was 58.2%, up 

from 55.2% in the previous year. According to the weather analysis, summer temperature patterns in 

2013 were close to normal and winter patterns were colder than normal. This is in contrast to the 

summer temperatures in 2011 and 2012 that were significantly above normal. 

 

During 2013, the majority of the SPP energy production continued to come from coal-fired plants.  

Gas power plant production decreased from 26% in 2012 to 20% in 2013 of the total system energy 

production due to the higher gas prices, lower summer peak load and increase wind generation. 

 

Wind generation increased substantially in 2013, from 8% of the total generation to about 11%. 

October 10, 2013 saw a record generation from wind capacity of 6,467 MW.  Wind energy as a 

percent of load reached a maximum of 33.4% on April 6, up from 27.3% in 2012.  Because wind 

generation is three times more volatile than load, wind generation of this magnitude has a significant 

impact on transmission congestion management. 

C.  EIS Market Performance 

The energy purchased and sold through the SPP EIS Market was approximately 26.6 million MWh, 

a slight decrease from the previous year. However, settlements increased by 13% to about 675 

million dollars due to higher average market prices. 

 

SPP electric price remains highly correlated with natural gas prices. The average Panhandle Eastern 

natural gas price was $3.57/MMBtu in 2013, up from $2.63/MMBtu in 2012. The SPP electric price 



Southwest Power Pool, Inc. 

SPP 2013 State of the Market Report  9 

increased to $25.95/MWh in 2013 from $22.29/MWh in 2012. SPP prices are generally lower than 

the system prices in neighboring RTOs and this continued to be the case in 2013. In 2013 the yearly 

average for Electric Reliability Council of Texas (ERCOT) was $30.62/MWh and the Midcontinent 

Independent System Operator (MISO) price was $31.40/MWh. SPP price volatility was also lower 

than ERCOT and MISO. 

 

Price differentials between SPP Market Participants were higher in 2013 than in 2012 but less than 

prior years.  Again, 2012 was an unusual year because of the very low gas prices. While the SPP 

average regional price was $25.95/MWh, average Market Participant prices ranged from a low of 

$22.29/MWh to a high of $28.56/MWh. These price differences reflect transmission congestion in 

the SPP footprint. If no congestion existed in the SPP region, the prices at all points would be 

identical.  

 

Using a relatively simplistic investment calculation it appears that SPP EIS Market prices would 

have supported a new coal power plant investment in 2013.  This is not the case for either combined 

cycle or combustion turbine power plants. This does not necessarily mean there is sufficient 

justification for the construction a new coal plant or that there is no rationale for investment in new 

combined cycle or combustion turbine generation. Regulatory requirements, reliability demands, 

shifts in generation technology, fuel supply and price forecasts, and load growth patterns are a few of 

the numerous non-electricity price factors that impact new generation construction decisions.  

 

SPP was a net exporter more than 90% of the time in 2013. Periods during which SPP was a net 

importer mainly occur in summer months when load was high. The highest net hourly export was 

1,986 MWh and the highest net import was 716 MWh. During the highest 10% of load periods, SPP 

was a net importer 57% of the time. During the lowest 75% of the load periods, SPP was a net 

exporter more than 95% of the time. 

 

Estimated EIS Market production benefits for 2013 were strong.  Benefits were estimated to be $182 

million, an increase from $167 million in 2012. Benefits to coal plant asset owners increased in 2013 

because of the increasing differential between coal and gas prices and shows up in the higher net 

revenue category, about 37% higher than estimated for 2012.  Gas asset owner benefits increased 

about $14 million with the increase distributed evenly in the net savings for simple cycle units and 

combined cycle units.  Benefits accruing to wind assets decreased slightly despite increases in the 

volume of wind generation and electric prices.  This appears to be the result of increased bilateral 

sales represented by wind schedules and less reliance on the EIS Market.  

 

Common market power measures, such as Herfindahl-Hirschman Index (HHI) indicate that the SPP 

market continues to be competitive and is becoming less concentrated with the addition of new 

Market Participants in 2013. The MMU monitors for market manipulation by using various metrics 

including economic withholding, physical withholding, and uneconomic production screens. 

Overall, the MMU found no evidence of market power abuse or manipulation during 2013.  



Southwest Power Pool, Inc. 

SPP 2013 State of the Market Report 10 

D.  Energy Delivery 

Total 2013 transmission owner revenue was approximately $1,171 million. This is a 15% increase 

from $1,017 million in 2012. Transmission owner revenue has been increasing for many years. 

Growth in transmission revenue is caused by increases in transmission rates, the addition of new 

members and associated transmission lines, and higher utilization of the transmission system. 

 

Transmission congestion by most measures declined dramatically in the first five years of the SPP 

EIS market, 2007 through 2011.  Breached intervals declined from about 7.5% of all intervals to just 

over 4%.  Cost of congestion measured by Congestion Revenue and System Redispatch Payments 

both declined by about 50% during that period.  SPP implementation of better congestion 

management procedures and Market Participantsô increased unit flexibility parameters are some of 

the factors that resulted in a decline in congestion on the SPP system. 

 

This trend changed in 2012 and 2013 with breached intervals increasing to about 6% of total 

intervals in 2012 and about 7% in 2013. System Redispatch Payments increased about 45% in 2013 

over 2012 while Congestion Revenue remained flat.  This increased congestion appears to be the 

result of a dramatic increase in wind generation, increased utilization of the transmission system, 

increased line outage resulting from new transmission investments, and an increase in external 

impacts from adjacent systems.  Major new transmission investments with commercial operation 

dates starting in mid-2014 should have a significant positive impact on congestion resulting in a 

reversal of this trend. 

 

Transmission curtailments are another aspect of congestion where transmission service is reduced in 

response to a transmission capacity shortage as a result of system reliability conditions. Both firm 

and non-firm curtailments declined in 2013 from 2012 while firm curtailments were higher than 

what was experienced in 2011. Overall, firm curtailments are relatively low at only 0.05% of total 

scheduled energy. This is an indication of effective congestion management where the market is 

providing efficient congestion relief thereby minimizing the need for transmission operator 

intervention requesting curtailments. 

 

The Texas Panhandle and Omaha-Kansas City corridors continue to be the most constrained areas in 

the SPP system. Limited transfer capability across the Panhandle area restricts the movement of low 

cost energy from the north to load centers to the south and resulting in heavy congestion and 

significant price divergence across the region. The Omaha-Kansas City corridor is impacted by the 

large amount of low cost generation to the north and the limited transfer capability to the rest of the 

SPP market. The other major factor is external impacts caused by flows from outside the SPP 

system. An unexpected factor affecting the Kansas City area in 2013 was the change in congestion 

caused by the installation of the Eastowne transformer.  This new element is an incremental step in 

the process of addressing congestion in the Kansas City area.  This change has resulted in localized 

congestion in the south to north directions.  A second upgrade to this limiting element is scheduled 

for mid-spring 2014, which should mitigate some of the unexpected impacts of the initial 

transformer. 
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As a Regional Transmission Organization, SPP has a responsibility to develop transmission 

expansion plans that will ensure both the long and short-term reliability of the system, as well as 

ensure that the system is cost effective.  A number of large transmission lines were under 

construction during 2013 though no new lines entered service during that period of time.  One line 

did enter service late in 2012 that appears to have relieved some of the congestion between western 

Nebraska and the balance of the EIS Market.  The most prominent projects scheduled to be 

completed in 2014 are the Spearville to Thistle to Woodward to Tuco set of 345 kV lines.  These 

projects are expected to provide significant additional capacity to the Texas Panhandle corridor there 

by reducing congestion in the area.  The Iatan to Nashua 345 kV line is scheduled to be completed in 

mid-2015 and should reduce congestion in the Omaha-Kansas City corridor. 

 

SPP has developed several Transmission Expansion Plans in past years and 2013 was no exception. 

The 2014 SPP Transmission Expansion Plan (STEP), published in January 2014, highlights many 

key areas of transmission development and provides an outline of forecast capital outlays necessary 

to ensure that the transmission system remains adequate for both current and future needs. The 2014 

plan provides details on projects that impact future development of the SPP transmission grid. Ten 

distinct areas of transmission planning are discussed in the report, each of which are critical to 

meeting mandates of either the 2013 SPP Strategic Plan or the nine planning principles in FERC 

Order 890 and 1000. 

 

The 2014 STEP consists of 386 transmission upgrades throughout the SPP region with a total cost of 

$6.2 billion dollars. Costs are shown below by project type: 

$99 million for Generation Interconnection projects 

$86 million for Transmission Service projects 

$535 million for Balanced Portfolio projects 

$1.38 billion for High Priority projects 

$4.13 billion for ITP projects 

 

Potential investments to reduce congestion on highly constrained flowgates are continually being 

evaluated through the STEP process. For more details see the 2014 SPP Transmission Expansion 

Plan Report. 

E.  Conclusions 

The overall market performance was strong in 2013 continuing a long stretch of increasingly 

effective market rules, vigorous participation by resource owners, and substantial market benefits. 

Significant near term concerns with regard to SPP markets appear to be appropriately addressed by 

SPP. However, one long standing concern continues to be the seams problem along the SPP eastern 

border, which has intensified with Entergy joining MISO in December 2013. SPP continues to 

pursue solutions to this issue. 

 

  

http://www.spp.org/publications/2014_STEP_Report_Final_20140205.pdf
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I.  Overview of SPP Market Footprint 

To ensure a consistent methodology, exhibits in this report have been formulated using only the EIS 

Market footprint unless otherwise expressly stated.  Historical data has been provided where 

applicable to illustrate trends across time.    

A.  Brief Overview of SPP 

SPP is a RTO authorized by the Federal Energy Regulatory Commission (FERC) with a mandate to 

ensure reliable power supplies, adequate transmission infrastructure, and competitive wholesale 

electricity prices. SPP was granted RTO status by FERC in 2004. SPP is one of nine Independent 

System Operators/RTOs and one of eight NERC Regional Entities in North America. SPP provides 

many services to its members including reliability coordination, tariff administration, regional 

scheduling, reserve sharing, transmission expansion planning, training, and market operations. This 

report focuses on 2013 EIS Market. 

 

In 2007, SPP launched a real-time EIS Market, comprised of participants that agreed to operate 

under the SPP Tariff and Market Protocols. The market does not include all SPP members, only 

those that have agreed to the above terms and provisions. The Market Participantsô respective areas 

collectively form the EIS Market footprint. Unless otherwise stated, the EIS Market footprint is used 

for the exhibits in this report.   

 

EIS Market ended on February 28, 2014 and the Integrated Marketplace started on March 1, 2014.  

The EIS Market was a real time nodal market with security constrained dispatch. The Integrated 

Marketplace is a full Day-Ahead Market with Transmission Congestion Rights and virtual trading, a 

Reliability Unit Commitment process, a Real-Time Balancing Market, and a price-based Operating 

Reserves market.  
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SPP Location  

SPP is located in the southwest portion of the Eastern Interconnection. It is bordered by the 

Midcontinent ISO (MISO) to the north and east and the Electric Reliability Council of Texas 

(ERCOT) to the south. SPP also shares borders with the Western Electricity Coordinating Council 

(WECC) and the SERC Reliability Corporation (SERC). Figure I.1 shows the operating regions of 

the nine ISOs and RTOs in the United States and Canada.    

 

Figure I.1 ISO RTO Operating Regions 

 

 
Source: ISO/RTO Council 
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SPP Membership 

At the end of 2013, SPP had 70 members in nine states that serve load, provide generation, and own 

or use transmission facilities. SPP members include cooperatives, municipals, state agencies, 

independent transmission companies, investor-owned utilities, independent power producers, and 

power marketers. For a list of all SPP members, visit SPP.org/About/Members. 

  

Figure I.2 Members as of December 31, 2013 

    

 
Note: SPP Reliability Footprint 
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SPP Balancing Authorities  

The SPP EIS market footprint is comprised of 16 Balancing Authorities, which are operated by 

investor-owned utilities, cooperatives, municipals, and state agencies. A Balancing Authority is 

responsible for managing the minute-to-minute supply and demand for electricity within a specific 

territory. A rough graphical approximation of these Balancing Authorities is depicted in Figure I.3.   

 

Figure I.3 Map of SPP Balancing Authorities 
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B. Capacity in SPP 

Installed Capacity 

Figure I.4 depicts the EIS Market installed generating capacity
1
 by Balancing Authorities at the peak 

load day for 2013. The peak day was chosen because capacity is most relevant when load is at its 

highest. Total generating capacity in the SPP EIS Market region was 74,390 MW, a 4.6% increase 

over 2012.  

 

Figure I.4 Installed Generation Capacity by Balancing Authority for 2013 

 

 

    Note: Capacity is based on name plate rating 

Resource Margin 

The regionôs resource margin is the amount of extra system capacity available after peak load has 

been served. It is calculated by comparing total annual generating capacity to peak demand (system 

capacity less peak load divided by peak load).  For this analysis system capacity is based on unit 

name plate rating.  In 2013
2
, the SPP resource margin was 47%, as shown in Figure I.5, which was 

nearly four times the Annual Planning Capacity Requirement of 12%. Wind nameplate capacity 

value is discounted by 95% when used in calculating the resource margin. This is the reason the 

capacity values shown in Figure I.5 are lower than the value shown in Figure I.4.  Higher capacity 

                                                 

 
1 Installed capacity is calculated as the sum of nameplate rating of all the resources registered in the SPP EIS 

Market.  
2
 Figure I.5 differs from figure I.4 by counting only 5% of wind capacity. The 5% wind capacity factor was 

used in this analysis to be consistent with ITP Year 20 Assessment methodology as approved by SPP 

Economic Studies Working Group on 19 January, 2010. 

Capacity 

(MW)

Capacity 

(%)

AEP American Electric Power West (CSWS) 17,573           24%

OGE OG&E Electric Services 10,795           15%

SPS Southwestern Public Service 9,345            13%

WR Westar Energy 9,270            12%

KCPL Kansas City Power and Light 6,577            9%

NPPD Nebraska Public Power District 4,214            6%

OPPD Omaha Public Power District 3,806            5%

GMOC KCP&L Greater Missouri Operations 2,934            4%

EDE Empire District Electric 2,141            3%

WFEC Western Farmers Electric Cooperatives 1,893            3%

GRDA Grand River Dam Authority 1,465            2%

SUNC Sunflower Electric Power 1,456            2%

SPRM City Utilities of Springfield 1,057            1%

LES Lincoln Electric System 757               1%

KACY Kansas City Board of Public Utilities 711               1%

INDN Independence Power and Light 396               1%

Total 74,390        

Balancing Authority
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combined with lower peak load contributed to a resource margin increase from 36% in 2012. This 

resource margin has positive implications for both reliability and for mitigation of the potential 

exercise of market power within the market.  

 

Figure I.5 Resource Margin by Year for 2008 ï 2013 

 

 
 

Capacity Additions in 2013 

Figure I.6 shows the total amount of installed capacity by fuel type that was added to the SPP market 

in 2013. These additions came from two sources: generation from new Market Participants and the 

construction of new generation by the existing members. Most of the capacity increase was small 

coal and gas units that were previously behind the meter and are now registered market resources.  

New capacity from wind was 648 MW, significantly less than the 3,091 MW additions in 2012. SPP 

also had 564 MW of capacity retirement during 2013, most of which was small coal and gas units. 

For reporting purposes, capacity additions were counted at the end of the calendar year. 

 

Figure I.6 Capacity Additions by Fuel Type for 2013 

 

 
 

  

Year
Capacity 

(MW)
Peak Load

Resource 

Margin

2008 49,561     36,538    36%

2009 58,223     39,622    47%

2010 61,570     45,373    36%

2011 63,367     47,989    32%

2012 64,053     47,142    36%

2013 66,668     45,256    47%

Fuel Type Capacity Addition MW

Coal 407                                                                   

Gas 716                                                                   

Oil 12                                                                     

Wind 648                                                                   

Other 8                                                                       

Total 1,791                                                               
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Figure I.7 shows the location, fuel type, and relative size of the resources that registered in the 

market during 2013.  The largest single resource addition (250 MW) was a wind farm in western 

Kansas.  

 

Figure I.7 Capacity Additions Detail 
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Capacity by Age  

Figure I.8 illustrates that, overall, SPP has an aging generation fleet. About 50% of SPPôs fleet is 

over 30 years old. In particular, about 80% of coal capacity and 40% of gas capacity are older than 

30 years. The national average retirement age of coal-fired generation is 48 years. A number of coal 

generation units have been or could be retrofitted with emission controls to comply with EPA 

regulations. Investments like this sometimes include efficiency improvements which could 

significantly extend the economic useful life of the plants well beyond the normal retirement point.  

 

Figure I.8 Capacity by Age of Resource 
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C. Electricity Demand and Energy in SPP  

The SPP EIS Market is comprised of Market Participants who are responsible for load and/or 

resources, but are all served by SPP. One way to evaluate load is to review peak system demand 

statistics over an extended period of time. The market footprint can change, and has changed, over 

time as participants are added or removed. In the last three years, there have been only minor 

changes in SPPôs market footprint. The peak value reviewed in this section is described as coincident 

peak, representing total dispatch across all balancing authorities that occurred during a particular 

market interval. The peak experienced during a particular year or season may be affected by events 

such as unusually hot or cold weather in addition to daily and seasonal load patterns.   

System Peak Demand 

The SPP system coincident peak demand in 2013 was 45,256 MW on August 30, a decrease of 

approximately 4% from 2012. Figure I.9 shows a month-by-month comparison of monthly peak day 

demand for the last three years. Summer monthly peaks in 2013 were lower than in 2012 but peaks 

in the fourth quarter were higher than 2012. SPP load factor in 2013 was 58.2%, an increase from 

55.2% in 2012.  The load factor increase was driven by both a lower peak demand and a slight 

increase in energy. 

 

Figure I.9 Monthly Peak Electric Energy Demand for 2011 ï 2013 
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Market Participant Demand and Energy for Load 

Figure I.10 depicts 2013 total energy consumption, the percent of energy consumption attributable to 

a Market Participant, and Market Participantsô peak loads. The largest four participants account for 

over half of the total system load, which is expected since SPP is primarily comprised of legacy 

vertically-integrated utilities, which tend to be quite large.  

 

Figure I.10 Market Participant Energy Usage 

 

 
  

Market Participant Name

2013 Energy 

Consumed 

(GWh)

2013 Percent 

of System 

Total

2012 Energy 

Consumed 

(GWh)

2012 Percent 

of System 

Total

AMERICAN ELECTRIC POWER 43,828 19.0% 43,322 19.0%

OKLAHOMA GAS AND ELECTRIC 29,965 13.0% 29,685 13.0%

SOUTHWESTERN PUBLIC SERVICE COMPANY 27,202 11.8% 27,577 12.1%

WESTAR ENERGY 24,187 10.5% 24,876 10.9%

KANSAS CITY POWER AND LIGHT, CO 16,048 7.0% 16,298 7.1%

THE ENERGY AUTHORITY, NPPD 13,923 6.0% 14,407 6.3%

OMAHA PUBLIC POWER DISTRICT 12,249 5.3% 12,153 5.3%

KANSAS CITY POWER & LIGHT GMOC 8,841 3.8% 8,746 3.8%

WESTERN FARMERS ELECTRIC COOPERATIVE 8,632 3.7% 7,991 3.5%

GOLDEN SPREAD ELECTRIC COOPERATIVE INC. 5,944 2.6% 5,085 2.2%

SUNFLOWER ELECTRIC POWER CORPORATION 5,631 2.4% 5,572 2.4%

EMPIRE DISTRICT ELECTRIC CO., THE 5,306 2.3% 5,219 2.3%

GRAND RIVER DAM AUTHORITY 4,925 2.1% 4,808 2.1%

ARKANSAS ELECTRIC COOPERATIVE CORPORATION 3,571 1.5% 3,645 1.6%

LINCOLN ELECTRIC SYSTEM MARKETING 3,532 1.5% 3,483 1.5%

THE ENERGY AUTHORITY, CU 3,314 1.4% 3,352 1.5%

OKLAHOMA MUNICIPAL POWER AUTHORITY 2,529 1.1% 2,656 1.2%

KANSAS CITY BOARD OF PUBLIC UTILITIES 2,426 1.1% 2,465 1.1%

KANSAS POWER POOL 2,011 0.9% 2,137 0.9%

MIDWEST ENERGY INC. 1,547 0.7% 1,545 0.7%

TENASKA POWER SERVICE CO. 1,125 0.5% 94 0.0%

MISSOURI JOINT MUNICIPAL ELECTRICAL UTILITY COMMISSION 1,067 0.5%

CITY OF INDEPENDENCE 1,066 0.5% 1,119 0.5%

MUNICIPAL ENERGY AGENCY OF NEBRASKA 807 0.3% 761 0.3%

BASIN ELECTRIC POWER COOPERATIVE 797 0.3% 958 0.4%

KANSAS MUNICIPAL ENERGY AGENCY 373 0.2% 18 0.0%

CITY OF CHANUTE 32 0.0%

System Total 230,879 227,972
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SPP System Demand and Energy 

Figure I.11 shows the monthly system energy consumption. Total SPP system energy consumption 

in 2013 increased slightly from 2012. Although summer consumption was not as high as 2012, the 

majority of the remaining months had higher load.   

 

Figure I.11 Monthly System Energy Consumption for 2011 ï 2013 
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Figure I.12 presents the average minimum and maximum daily demand for each month for 2011 

through 2013. Minimum and maximum daily peak values for 2013 were both higher than in 2012. 

The difference between the minimum and maximum daily demand decreased by 5% from 2012 to 

2013.  

 

The highest daily spread between minimum and maximum load was 14,956 MW, which occurred in 

August. This is expected because of the high demand during the summer season driven by the daily 

cyclical pattern of air conditioning load. 

 

Figure I.12 Daily Minimum and Maximum Electric Energy Demand 
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Load Duration Curve 

Figure I.13 depicts load duration curves for 2011 to 2013. These load duration curves display hourly 

loads from the highest to the lowest for each year.  The shape of the curves is typical for a summer-

peaking system such as SPP. 

 

In 2013 the total system peak load hour was 45,256 MW and the minimum was 17,729 MW. 

Comparing annual load duration curves shows differentiation between cases of extreme loading 

events and more general increases in system demand. If only the extremes are higher than the 

previous year, short-term loading events are likely the reason. However, if the entire load curve is 

higher than the previous year, it indicates that total system demand has increased.  Reference 

percentage lines indicate a slight increase of load in 2013 for the lower 75% load levels. The one 

difference to note is lower peak loads for 2013 compared to 2011 and 2012.  This implies a different 

weather pattern during the summer peak period which is covered in the next section. 

 

Figure I.13 Electric Load Duration Curve for 2011 ï 2013 

 

 

 
 

 

Heating and Cooling Degree Days 

Heating and cooling end-use demand accounts for 40% of all electrical energy used in the United 

States. This explains why changes in weather patterns from year to year have a significant impact on 

electricity demand. One way to evaluate this impact is to calculate heating degree days (HDD) and 

cooling degree days (CDD). These values can then be used to estimate energy consumption 

assuming weather patterns were normal.  
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In order to determine HDD and CDD for SPP, five representative locations
3
 in the SPP market were 

chosen to calculate system daily average temperatures
4
. In this report, the base temperature 

separating heating and cooling periods is 65 degrees Fahrenheit. If the average temperature of a day 

is 75 degrees Fahrenheit, there would be 10 cooling degree days (75-65). If a dayôs average 

temperature is 50 degrees Fahrenheit, there would be 15 heating degree days (65-50).  Using 

statistical tools, the estimated load impact of a single CDD was determined to be 3,081 MW 

compared to 446 MW for HDD. The impact of a single CDD on load is significantly higher than 

HDD as expected because of the higher saturation of electric cooling than electric heating. HDD 

values were adjusted to reflect load impact differences.  

 

Figure I.14 illustrates fewer cooling degree days in 2013 than the previous two years and is reflected 

in the lower peak load level in 2013.  

 

Figure I.14 Monthly Heating Degree Days and Cooling Degree Days 

 

 

 
 

  

                                                 

 
3
 Amarillo TX, Topeka KS, Oklahoma City OK, Tulsa OK and Lincoln NE. 

4
 Daily average temperature is calculated as the average of the daily lowest and highest temperatures. The 

source of the temperature is NOAA. 
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Figure I.15 shows the numbers of HDD, CDD and load levels in 2011, 2012, 2013 compared to a 

normal year. Normal temperatures are defined as a 30 year average by National Oceanic and 

Atmospheric Administration (NOAA). Normal load was derived from a regression analysis and 

normal temperatures. 

  

2013 was a mild summer, resulting in fewer cooling degree days. Summer temperatures in 2013 

were close to that of a normal year. However, fall/winter 2013 was colder than normal and had more 

heating degree days than the previous two years. Therefore, load in 2013 was lower in summer 

months and higher in winter months than the previous two years.  

 

 

Figure I.15 Yearly Degree Days and Loads Compared with  a Normal Year 
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D. Electricity Supply in SPP 

Generation by Fuel Type  

An analysis of fuel types utilized in the SPP EIS Market is useful in understanding pricing as well as 

the potential impact of environmental and additional regulatory requirements on the SPP system.  

Information on fuel types and fleet characteristics is also useful in understanding market dynamics 

regarding congestion management, price volatility, and overall market efficiency.   

 

Figure I.16 depicts 2013 generation percentage in the SPP EIS Market by fuel type
5
. Generation 

from gas has decreased from 26% in 2012 to 20% in 2013. The significant increase in gas prices in 

2013 was a major factor in the shift away from gas generation. Coal market share increased 2% from 

the level in 2012 to 62% of all generation. Wind generation increased from 8% of the total 

generation in 2012 to 11% in 2013. 

 

The usual seasonal fluctuations can be identified in the chart below. When loads increase above a 

certain level as experienced in the SPP footprint during the summer period, coal units supply a 

smaller percent of the higher load. This is because more coal units are running at maximum capacity 

thereby unable to increase generation. Gas generation, which is generally at a higher cost than coal, 

is then used to meet the balance of the load. This is reflected in the higher gas generation 

percentages in the summer months.  

 

Figure I.16 Percent Generation by Fuel Type  

 

 
 

                                                 

 
5
 ñOtherò category includes oil and solar. 
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Generation on the Margin 

The system marginal price is calculated as the price of the next MW available after the total system 

demand was met. The LIP is the system marginal price plus any congestion charges associated with 

the pricing node. Figure I.17 illustrates which fuel was on the margin in SPP, thus setting market 

prices. For a generator to set the system marginal price, the resource must be: (a) in ñavailableò 

status, (b) not at the resource plan minimum or maximum, and (c) not ramp limited.   

 

As highlighted in Figure I.16, generation from coal-fired resources was responsible for about 62% of 

all generation in SPP. Because coal resources in the SPP region are predominantly base load units, 

they set price less than their overall percent of generation. Also, coal plants have some mechanical 

limitations that reduce operation flexibility as compared to other fuel types such as certain gas units.  

 

 

Figure I.17 Generation on the Margin  

 

 
 

Typically, coal is on the margin more often in low load months, while gas is on the margin more 

often in high load months. Natural gas units in the SPP region are normally used for load following, 

and historically been on the margin more than coal. During 2013, percentage of natural gas on the 

margin has decreased by more than 5%, from 53.5% in 2012 to 48.0% in 2013. Lower summer load, 

higher wind generation, and higher gas prices are some of the factors causing the decrease. Coal was 

on the margin 51% of the time, a significant increase from the 2012 level of 46%. A notable 

development in 2013 was that the ñOtherò category set marginal prices about 1% of the time 

comparing to near zero level in previous years. This increase was mainly contributed by wind 

resources being in ñavailableò status.  

 

Coal on the margin has been increasing steadily over the last five years from a low of about 30% in 

2009 to the current level of over 51%. There are long-term factors driving this change. Firstly, 

market participants have increased the flexibility of their coal plant offers reflecting their confidence 
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in the SPP Market. Secondly, the increase in wind generation as a low cost generator is displacing 

the highest cost fuel which is natural gas.  This moves coal up the supply curve increasing the time 

coal is on the margin.  Wind generation has increased from about 4% of total generation in 2009 to 

an average of 11% in 2013. 

 

Supply Stack at Peak Hour 

The yearly peak load occurred on August 30, 2013 at hour ending 17:00. Figure I.18 compiled offers 

from all generation resources online during the peak hour. Online resources in a status other than 

ñavailableò or ñquick startò were assumed to have an offer of zero. The vertical line represents the 

load level in the peak hour. The market price produced by the EIS Market was $45/MWh; the supply 

and demand curve in the chart intersects at $31/MWh which reflects the price under the perfect 

conditions, such as no congestion in the system, no ramp limitation, no forced outage, and precise 

dispatch following. 

 

 

Figure I.18 Supply Curve by Fuel during the 2013 Peak Hour 
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Implied Heat Rate 

A useful way of assessing the relative impact of a regionôs scarcity pricing is to study the Implied 

Heat Rate. The implied heat rate is the ratio of the natural gas price to the systemôs electricity price. 

If the price of natural gas was $4.50/MMBtu, and the LIP was $40.00/MWh, the implied heat rate 

would be (40.00/4.5) = 8.888 MMBtu/MWh (8888 Btu/KWh). This implied heat rate shows the 

relative efficiency required of a generator to convert gas to electricity and cover the variable costs of 

production, given system prices.   

 

Figure I.19 shows the monthly implied heat rate for 2012 and 2013. The chart shows a general 

decrease from 2012. The high summer rates were mainly caused by the fact that electric prices 

increase significantly in the summer but gas prices remain stable. Usually the more electric prices 

are set by coal generation, the lower the implied heat rate will be.  This effect is very strong when 

gas and coal price differences are large and diminishes as the two prices approach parity. For 

systems like SPP where coal generation sets electric price as often as 47% of the time, this cross fuel 

impact on implied heat rate can be significant. The increase in implied heat rate in 2012 shown in the 

annual value of Figure I.19 is directly related to very low gas prices. With gas prices back to more 

normal level in 2013, implied heat rate values are more in line with historical values. 

 

Figure I.19 Implied Heat Rate 
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generation within the SPP footprint is feasible and to identify any transmission development that 
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¶ Definitive Interconnection System Impact Study (DSIS) 

¶ Facility (descriptions provided below) 

 

The MWs of capacity included in the proposed generation interconnection requests necessitating 

engineering studies is displayed in Figure I.20. Included in this figure are interconnection 

agreements in the process of being created, those under construction, those already completed, and 

those in which work has been suspended.   

 

Figure I.20 Generation Interconnection Requests by Category (MW) 

 

 
 

A brief description of the study types and interconnection categories is provided below.   

¶ Feasibility Study Stage ï Initial assessment of the practicality and cost involved in adding 

generation to the SPP transmission system.     

¶ PISIS ï More detailed analysis of the proposed interconnection with cost allocations for 

necessary transmission upgrades (if any) 

¶ DISIS - More detailed analysis of the proposed interconnection with cost allocations for 

necessary transmission upgrades (if any), and system response modeling with updated 

interconnection parameters 

¶ Facility Study Stage ï Final analysis of proposed interconnection including detailed cost 

planning data, complete analysis of system integration impacts highlighting necessary 

upgrades. 

¶ Interconnection Agreement (IA) Pending ï The Customer, SPP and the Transmission 

Operator are in the process of negotiating aspects of the Generation Interconnection 

Agreement 
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¶ Interconnection Agreement Fully Executed/On Schedule ï A generation interconnection 

agreement has been executed and the construction of the facility as outlined in the 

agreement is under way 

¶ Interconnection Agreement Fully Executed/On Suspension - A generation interconnection 

agreement has been executed and the construction of the facility as outlined in the 

agreement has been suspended 

 

Sorting requests in the generation interconnection queue by fuel type and summing the capacity 

yields Figure I.21. As can be seen in the figure, wind accounts for the vast majority of proposed 

generation interconnection, over 25,000 MW. Development of wind generation in the SPP region is 

going to continue and the proper integration of wind generation is fundamental to maintaining the 

reliability of the SPP system. Additional wind impact analysis follows in the next section.  

 

Figure I.21 Generation Interconnection Requests by Fuel Type (MW) 
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E. Growing Impact of Wind on SPP System 

Wind Capacity and Generation  

The SPP region has a high potential for wind generation given wind patterns in many areas of the 

footprint. Federal incentives and state renewable portfolio standards are additional factors that have 

resulted in significant wind investment in the SPP footprint over the last five years. The wind speed 

map below shows an abundance of locations with a high potential for wind development in SPP. In 

2012, SPP saw an influx of wind resources due to the expected expiration of that federal tax credits 

at the end of the year. However, congress extended the wind energy tax credit in early 2013. SPP 

continues to see an increase of wind capacity but at a slower pace.  

 

Figure I.22 US Wind Speed Map  

 

  
































































































































