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Planning Reserve Margin Summary 

• MISO determines the Planning Reserve Margin (PRM) for all 
MISO zones via a Loss of Load Expectation Study 
 

• Installed Capacity (ICAP) PRM for 2015-2016 Planning Year 
of 14.3% (unforced capacity PRM of 7.1%) which is a 
decrease of 0.2% from previous year 
– Planning year runs June 1, 2015 – May 31, 2016 
– PRM applied to Load Serving Entities coincident peaks 
– Each and every generation unit is analyzed and MISO determines the 

amount of UCAP credit it receives based on performance 
 

• While Unforced Capacity (UCAP) is the calculation used by 
MISO, the ICAP is a more traditionally recognized measure 
of resource adequacy requirement 
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MISO Local Resource Zones 
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MISO System-Wide PRM Results  
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MISO Generation 
• Thermal units  

– Starting point using results from 2014-2015 Planning Resource 
Auction to determine eligible units  

– Forced outage rates and planned maintenance factors over a 5-year 
period 

– Behind-the-Meter Generation modeled like any other generation 
class 

– Sales incorporated for all firm sales in and out of MISO to other 
seams (e.g. PJM – 2,044 MW) 

– Generation units that have approved suspensions or retirements due 
to EPA MATS 

– Future generation and upgrades incorporated 
– Intermittent resources such as run-of-river hydro, biomass, wind 
– Demand Response  
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Load Information 
• Utilized historical load shape developed on a base 

historical year 
– MISO South base is 2006 due to extreme weather in 2005 with 

Hurricane Katrina 
– Then modified to reflect current conditions and forecasts 

• Load Forecast Uncertainty (LFU) 
– Determines the local reliability requirement as well as the overall 

system requirement 

• External System 
– Seven (7) external zones modeled to determine an appropriate level 

of support MISO could expect from external systems 
– Calculated using 2013 import/export data for Central and North and 

directly via all MISO South LBA’s for South  
– Includes SPP, SWPA, AEP, OG&E, Empire, Southern, TVA and 

Associated Electric 
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Local Resource Zone Analysis 
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Comparison of Planning Year 2014 to 2015 
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 • Enhance forward visibility of supply and demand 
– Independent 10 year regional load forecast 
– On-going 10 year resource survey 
– Establish more specificity for load modifying resources 
– Monitor fuel issues - including transportation 

• Improve utilization of existing resources 
– Evaluate solutions to stranded capacity resources 
– Improve seams barriers  
– Evaluate seasonal nature of resource and reserve requirements 

• Evaluate/implement market improvements 
– Appropriate capacity qualification for all resources – supply and demand 
– Seasonal procurement of resources 
– Gas/electric harmonization 

Managing tightening reserve margins 



12 

• MISO Reserves 
– 2015-2016 Reserve Margin Projections 
– MISO’s Plans to Address Shortfalls 
 

• MISO Curtailment Rules & Emergency Procedures 
 
• Transmission Projects 
 
• MISO VLR Study Update 
 
• QF Market Participation 
 
• Rule 111(d) – Clean Power Plan Impacts  
 
• Sub-Regional Power Balance Constraints Update 

 
 



13 

Emergency Operations 
• Protecting Reliability 

– Conservative Operations 
• Reliability issue possible 

– Emergency Operations 
• Alerts 

– Hot, cold, or severe weather 
– Minimum Generation 
– Maximum Generation 

• Warning 
– Max Generation 

• Events 
– Maximum Generation 

http://www.google.com/url?url=http://www.thetoc.gr/eng/news/article/electricity-state-of-emergency-issued&rct=j&frm=1&q=&esrc=s&sa=U&ei=r0tgVLutIpP_yQSHqoLACA&ved=0CCQQ9QEwBw&sig2=wbiy32fO5OYk8Imdx3EggA&usg=AFQjCNFxxNWhQDZoDyAZOkeNLQpS9V8eXg
http://www.google.com/url?url=http://www.piperelectric.com/24-hour-emergency-service/&rct=j&frm=1&q=&esrc=s&sa=U&ei=r0tgVLutIpP_yQSHqoLACA&ved=0CDoQ9QEwEg&sig2=H-HftAsALNtaQ2Amdu6KEg&usg=AFQjCNFgWVLOg0Xhh_gspNEfRYBlXjV3tg
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Operating Conditions 
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Overview 

• In December, MISO staff will present 
recommended MTEP 2014 Appendix A projects, 
as well as the report, for approval by the Board 
of Directors. 
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In MTEP 2014 – 368 new projects, at a cost of 
$1.8 billion, will be recommended for approval 
 Modest cost sharing in MTEP 2014 - Six Generator Interconnection Projects  

MTEP 2014  
New Investment 

 
 Project Count - 368 

MTEP 2014  
New Investment  

 
Project Cost - $1,842 million 

$1,534 

$39 
$269 

312 

6  
50  

Other 
Driven by Local Needs 

Generator 
Interconnection 

Baseline 
Reliability 
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South Region fully integrated into MTEP14 
• Subregional Planning Meetings (SPM) in Little Rock, 

Arkansas and Metairie, Louisiana 
• $113 million of Baseline Reliability Projects and $246 

million of Other local area projects 
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South Region MTEP 2014 Project Highlights 
Cost Ranking 

 

Map for illustrative purposes only 

6. Boxwood 230kV Sub 

4. Crown Zellerbach Sub 

1. Franklin - McComb 115kV 

8. Nederland 230kV Sub 

5. Michigan 230kV Sub 
10. Schriever 230kV Sub 

3. Nelson Transformer Upgrade 

7. Madison Ave 

2. Midtown 230kV 

9. Woodward 115kV 
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Louisiana In MTEP14 – 29 new projects, at a 
cost of $182 million are being recommended 
for approval 

MTEP 2014  
New Investment 

 
 Project Count - 29 

MTEP 2014  
New Investment  

 
Project Cost - $182 million 

Other 
Driven by Local Needs 

Baseline 
Reliability 
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South Region Market Congestion Planning Study 

• Two projects being recommended for congestion relief in MTEP 
2014 

• Congestion benefit and reliability analyses completed with 
stakeholders 

• Project costs recovered from local pricing zones  
• Additional congestion relief projects from study completing 

evaluation June 2015 for MTEP 2015 recommendations 

ID Description 
Project 

Cost 
($ millions) 

Benefit to 
Cost Ratio 

Funding 
Entity 

PC_P Upgrade ANO - Pleasant Hill 500kV & ANO - 
Mabelvale 500kV Terminal Equipment 4.1 9.9 Entergy 

AR 

PC_W 

Richardson - Iberville 230kV & Bagatelle – 
Sorrento 230kV cut-in to Panama 230kV & Coly 
500/230kV Transformer & Upgrade Wilton – 
Romeville 230kV 

56.3 6.4 

Entergy 
LA / 

Entergy 
GS 
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Voltage and Local Reliability Solutions 
• Analyses continue to address the “Voltage and Local Reliability” 

(VLR) issues in South Region 
• Transmission could eliminate the need for reliability starts of 

uneconomic generation in several “pockets” in MISO South  
• Estimated annual uplift cost of these start-ups: $70 million 
• Expect project recommendations by June 2015 
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QF Registration 
• ~15 QF’s (4,250 MW of QF generation) registered to 

participate directly in MISO 
– This could be via a designated Agent or directly as a MISO 

Market Participant  

 
• ~40 QF’s (1,800 MW of QF generation) remain behind 

the meter  
– Average size of these QF is 45 MW 
– On a quarterly basis, any QF has the ability to provide 

registration information and participate directly in MISO  
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MISO Participation Options 

2014 2015 2016 

March 1 
Commercial 

Model Update 

September 1 
Commercial 

Model Update 

December 1 
Commercial 

Model Update 

June 1 
Commercial 

Model Update 

Option 1:  
Register as MISO MP 

Option 2:  
Contract with Agent MP 

• Hybrid Modeling 
• SCADA Required 
• Follow Dispatch 
• Credit Application & Approval 

• Hybrid Modeling 
• SCADA Required 
• Follow Dispatch 
• Credit Approval of Agent MP 

1 2 

- Asset Confirmation 
Due 1/28 

3/1 6/1 9/1 12/1 

- Asset Confirmation 
Due 4/28 

- Asset Confirmation 
Due 7/28 

- Asset Confirmation 
Due 10/28 

MISO Deadlines: 
 

Deadline 
March 15, 2015 

• MP Application and/or  
• Asset Registration 

Deadline 
December 15, 2014 

• MP Application and/or  
• Asset Registration 

Deadline 
June 15, 2015 

• MP Application and/or  
• Asset Registration 

Deadline 
September 15, 2015 

• MP Application and/or  
• Asset Registration 
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MISO Market Participant “QF’s” 
(As of November 1, 2014)  

• CALPINE ENERGY SERVICES L.P. 
• CONOCO PHILLIPS 
• DOW CHEMICAL COMPANY 
• EXXON MOBIL CORPORATION 
• EXXONMOBIL OIL CORPORATION 
• OCCIDENTAL POWER SERVICES, INC. 
• SABINE COGEN, L.P. 
• TENASKA POWER SERVICES  
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Key Findings – Why is MISO Commenting to EPA? 
• Proposed rule will have a direct impact on MISO members 

 
• MISO offers information to ensure reliability and resource 

adequacy are maintained during implementation of 
compliance requirements 
 

• Compliance is not trivial 
– ~$90B net present value for Building Blocks 
– ~$55B net present value for regional optimization  

 
• Regional compliance is 40% less expensive 

– $38/ton (regional) vs $57/ton (sub-regional) CO2  emissions reduction 
 

• Compliance timeline significantly challenges resource 
adequacy  
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The purpose of MISO’s analysis 
Inform stakeholders of potential impacts on the generation fleet and load 
resulting from the EPA’s proposal to reduce CO2 emissions from existing 
electric generating units 

June 
2014 
Draft 
rule 

issued 

December 
2014 

Deadline for 
providing 

comments to 
EPA 

June 
2015 
Rule 

finalized 

June 2016 
State 

Implementatio
n Plans due 

June 
2017 

State plans 
due (with 
one year 

extension) 

June 
2018 

Multi-state 
plans due 
(with a 2-

year 
extension) 

January 
2020 – 

29 
Interim 
goal in 
effect 

January 
2030 

onward 
Proposed 

goal in 
effect 

31 



Lower cost compliance strategies would retire 
up to an additional 14GW of coal capacity  

The cost of compliance 
for the MISO system  
ranges from $20 - $80B. 

Each diamond represents one 
policy and economic 

sensitivity.   

Coal Retirements 

32 



Regional compliance options avoid approximately 
$3B annually compared to sub-regional compliance 
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$38/ton 

55 

83 

$5B 
annual 
costs 

$8B 
annual 
costs 

$57/ton 



Time required to implement lower cost 
compliance strategies 
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Background – Sub Regional Power Balance Constraint 
• During South integration, MISO filed request for declaratory order with FERC on 

interpretation of Section 5.2 of the MISO-SPP Joint Operating Agreement and FERC 
granted the request 

 
• SPP appealed FERC decision to DC Circuit Court and DC Circuit vacated and 

remanded FERC decision in January 2014 
 
• SPP began billing MISO for usage over 1,000 MW firm path on December 19, 2013 

(integration) and MISO proposed to voluntarily restrict dispatch flow to 1,000 MW 
target 

 
• Because MISO is a non-profit entity, MISO had to put in place cost recovery 

mechanism for changes paid (still under negotiation) 
 
• Sub Regional Power Balance Constraint put in place to manage dispatch flows above 

the 1,000 MW including the addition of a hurdle rate in the economic dispatch to 
offset  

 
• Settlement proceedings underway, with conferences held in April, June, August and 

October 2014 
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SRPBC Summary (July 17 – October 20 2014) 

• Real-Time calculated Intra-Regional flows are North to South direction 
79.8% of the time and South to North direction 20.2% of the time 

• Day-Ahead Market production cost savings exceeded the hurdle rate 
7.2% of the time1 
 
 
 

 
 

• Real-Time Market production cost savings exceeded the hurdle rate 
17.9% of the time1 

1 Defined as the total number of hour equal to the hurdle rate divided by the total number of hours bound 

July 17th - October 20th, 2014

CONSTRAINT_NAME

Production Cost 
Savings Exceeded 

Hurdle Rate Hours Bound

Production Cost 
Savings Exceeded 

Hurdle Rate Hours Bound

Production Cost 
Savings Exceeded 

Hurdle Rate Hours Bound

Production Cost 
Savings Exceeded 

Hurdle Rate Hours Bound

Production Cost 
Savings Exceeded 

Hurdle Rate Hours Bound
SO_MW_Rev_Transfer  (North to South) 5.30% 264 (73.3%) 7.06% 538 (72.3%) 1.72% 349 (48.5%) 18.97% 232 (48.3%) 7.38% 1383 (60.0%)
SO_MW_Transfer  (South to North) 23.81% 21 (5.8%) 0.00% 23 (3.1%) 0.00% 47 (6.5%) 6.52% 46 (9.6%) 5.84% 137 (5.9%)

Grand Total 6.67% 285 (79.2%) 6.77% 561 (75.4%) 1.52% 396 (55.0%) 16.91% 278 (57.9%) 7.24% 1520 (66.0%)
*Percents based on total hours in the month
++Hurdle Rate implemented on July 17, 2014

July++: 360 Hours August: 744 Hours September: 720 Hours October: 480 Hours Total: 2304 Hours 

July 17th - October 20th

CONSTRAINT_NAME

Production Cost 
Savings Exceeded 

Hurdle Rate
Intervals 
Bound

Production Cost 
Savings Exceeded 

Hurdle Rate
Intervals 
Bound

Production Cost 
Savings Exceeded 

Hurdle Rate
Intervals 
Bound

Production Cost 
Savings Exceeded 

Hurdle Rate
Intervals 
Bound

Production Cost 
Savings Exceeded 

Hurdle Rate
Intervals 
Bound

SO_MW_Rev_Transfer  (North to South) 7.99% 2077 (48.1%) 7.58% 4315 (48.3%) 19.94% 4323 (50.0%) 27.03% 2453 (42.6%) 15.33% 13168 (47.6%)
SO_MW_Transfer  (South to North) 38.82% 170 (3.9%) 51.82% 247 (2.8%) 66.23% 308 (3.6%) 38.90% 347 (6.0%) 49.72% 1072 (3.9%)

Grand Total 10.32% 2247 (52.0%) 9.97% 4562 (51.1%) 23.02% 4631 (53.6%) 28.50% 2800 (48.6%) 17.91% 14240 (51.5%)
*Percents based on total intervals in the month

++Hurdle Rate implemented on July 17, 2014

July++: 4320 Intervals August: 8928 Intervals September: 8640 Intervals October: 5760 Intervals Total: 27648 Intervals
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Day-Ahead Market Performance 
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* Percents based on hours bound during the time period

Hurdle Rate (-$9.57/MW)

Less Than
Greater Than`

SO_MW_Rev_Transfer  (North to South) -$3.95 1383(60.03%) 102(7.38%) 1281(92.62%) 0(0.00%)
SO_MW_Transfer  (South to North) -$2.83 137(5.95%) 8(5.84%) 129(94.16%) 0(0.00%)

Total -$3.85 1520(65.97%) 110(7.24%) 1410(92.76%) 0(0.00%)

Hours Bound during 
Time PeriodJuly 17th - October 20th, 2014 (2304 Total Hours)

Hours with
Shadow Price = Hurdle 

Rate 

Hours with
Shadow Price > Hurdle 

Rate

Hours with
Shadow Price < Hurdle 

Rate
Average Shadow 

Price ($/MW)
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Hourly Real-Time Constraint Performance 

  

July 17th - October 20th, 2014

CONSTRAINT_NAME
Average 

Flow (MW)
Number of 

Hours
Average 

Flow (MW)
Number of 

Hours
Average 

Flow (MW)
Number of 

Hours
Average 

Flow (MW)
Number of 

Hours
Average 

Flow (MW)
Number of 

Hours
SO_MW_Rev_Transfer  (North to South) 904.29 293 (81.3%) 877.66 635 (85.3%) 665.72 577 (80.1%) 677.73 340 (70.8%) 778.76 1845 (80.1%)
SO_MW_Transfer  (South to North) 454.95 67 (18.6%) 494.82 109 (14.7%) 569.60 143 (19.9%) 564.97 140 (29.2%) 533.69 459 (19.9%)

Grand Total 820.66 360 (100.0%) 821.57 744 (100.0%) 646.63 720 (100.0%) 644.84 480 (100.0%) 729.94 2304 (100.0%)
*Percents based on total hours in the month

++Hurdle Rate implemented on July 17, 2014

July ++: 360 Hours August: 744 Hours Total: 2304 HoursSeptember: 720 Hours October: 480 Hours
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