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Scope of MISO Operations

Footprint
15 States
1 Canadian Province

42 million end-use cu
65,800 miles of trans
Historic Peak Load
(July 20, 2011)

127,125 MW (marke

130,917 MW (reliabilit

Historic Wind Peak \-r-“

(February 19, 2016)
13,088 MW

MISO Reliability North

MISO Reliability South




MISO Seasonal Load Profile
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Initial Thoughts on Value of Improved

Forecasts - Load

- Temperature Sensitive Load
- Forecasting in Summer
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Load

Temperature Impacts on Summer Load
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Load Forecasting Common Issue

MISO Temperature July 21 2016
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July 21, 2016 Temperature Detalls
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July 21, 2016 Rain Detalls
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Temperature & Load Under Forecast

- In Central and South
Regions, forecasted rain
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Weather/Temperature Forecast Monitoring

Wihr_Indianapolis: 7/12/2015-716/2015
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. Control Room monitoring

Load, Transmission, Generation, and
Overall System Conditions

. Forecasting team monitoring

Load impacts, weather forecasts and
measurements, nearby load center cities, load
forecast models performance

Override MTLF or Weather forecasts, as needed
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MISO Generation Portfolio Evolution

2005 2016
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Existing Fleet Policy Regulation Accelerated Technology
No carbon regulations modeled but some Carbon regulations targeting a 25% reduction Increase in carbon emissions results in carbon
reductions expected due to RPS and economics. across all aggregated unit outputs are enacted. regulations targeting a 35% reduction across all

aggregated unit outputs to be enacted.
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Wind Capacity Growth
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Wind Generation Forecasting Improvements

are Needed
- Qver forecast errors in Wind Generation

Unit commitment (hourly)
Increase in RT LMP

Dispatch Regulating Reserves
Challenges around morning ramp

- Under forecast error impacts are managed.:

Dispatch ability of wind resources
State Estimator MW floor (10min ahead)
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Over Forecast In Day-Ahead and Intra-Day

Wind Forecast Errors and LMP Divergence
13,000 - $50.00

12,000 Ve \ . $40.00

- \

AN

11,000 //7 - B \ - - $30.00
10,000 " - - $20.00
. L /" \\//
9,000 /,\ P / Y\\ A - $10.00
’ - . . / . - -

\ |- -
\_/ Li( SN -

6,000 - $(20.00)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour

mmw RT LMP - DALMP == Actual == Day Ahead Forecast === 4 Hours Ahead Forecast

14




Hourly Average Day Ahead Wind Generation

Forecast Error

MISO Wind Generation Day Ahead Forecast Mean Error in Different Hours(HE)
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Dalily average, forecast error is near zero.

Hourly averages show over/under patterns.




Significant Day Ahead Over Forecast Error

In the Summer (Jun-Aug)
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10-Minute Ahead WIind Generation

Forecast Errors

MISO Short Term Wind Generation Forecast Standard Deviation in Different Time Interval
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MISO operates with ~ 400 MW of Regulating Reserves
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10-Minute Ahead Mean Error
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capacity continues to grow, the error wi

INnCrease.

Increasing the need for more Regulating Reserves.




Summary

Forecasting summer storm systems remain a generation
commitment challenge to highly temperature sensitive load

Growth of wind capacity will introduce more forecasting MW
errors

Forecasting improvements will help minimize energy cost for
commitment and dispatch

Opportunities exist to improve daily patterns of wind
forecasting
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é Thank you!



