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Part 0

• Correction to two graphs from October 31 presentation
– Y-axis values in the following two graphs were wrong in the slides 

presented in the October 31 meeting
• Total MW-week values were understated by a factor of 24. The error 

occurred in the conversion from MW-min to MW-week
• NERC definition of planned and maintenance outages
• Clarification about Average PO MW Size x Duration by Year and 

Primary Fuel in presentation made at previous RASTF meeting
• Planned Outage data (MW-week values) included in 

presentation made at previous RASTF meeting
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Total MW-week of Planned Outages for each Year
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Total MW-week of Maintenance Outages for each Year
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NERC Definitions

From https://www.nerc.com/pa/RAPA/gads/Training/2019_Conventional_GADS_Training_Module_05_Outage_Event_Reporting.pdf
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NERC Definitions

From https://www.nerc.com/pa/RAPA/gads/DataReportingInstructions/2022_GADS_DRI.pdf
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Clarification about Average PO MW Size x Duration by Year and 
Primary Fuel in presentation made at previous RASTF meeting

The information presented in the
graph is accurate. It was calculated
as illustrated by the following example:

A certain unit, takes the following 3 planned outages:

500 MW for 0.5 days = 250 MW-days
500 MW for 0.25 days = 125 MW-days
500 MW for 0.75 days = 375 MW-days

Average = (250 + 125 + 375) / 3 = 250 MW-days

Note that if the above 3 outages would have involved 
contiguous periods, we could have had:

500 MW for 1.5 days = 750 MW-days 

This produces an average of 750 MW-days which is 
different from the 250 MW-days.

Several contiguous outages reported to GADS are 
sometimes reported as multiple entries. Planned derates 
are also included in the calculation. The above reporting 
is having an impact on the supplied graph.
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Planned Outage data (MW-week) for period 2012-2021

All values in MW-week

Values not provided for July and August because sample size is too low and this raises confidentiality issues

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Jan 12,500 12,145 11,467 9,509 12,945 4,115 8,634 7,882 11,933 6,499

Feb 20,396 31,427 23,872 22,425 25,087 13,714 17,114 10,140 17,974 6,240

Mar 104,374 120,459 107,435 117,021 113,799 100,307 97,941 112,725 74,666 81,537

Apr 152,439 186,054 162,112 192,333 214,974 167,117 200,125 190,168 107,546 168,503

May 125,268 130,992 164,891 149,238 136,064 142,369 144,658 124,940 101,267 126,853

Jun 17,116 23,116 19,548 19,500 14,670 10,002 12,523 10,765 9,277 16,415

Jul

Aug

Sep 49,321 52,094 62,324 51,100 46,877 62,210 51,711 54,132 43,169 60,693

Oct 114,122 139,940 154,544 162,054 161,403 162,162 155,732 179,009 166,622 199,576

Nov 109,701 101,494 111,044 137,986 113,967 110,152 119,845 141,069 128,100 146,533

Dec 43,764 27,068 31,424 41,680 35,723 26,675 34,126 33,608 35,433 33,230
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Part 1

• Addresses partially or fully the following requests
– Typical MW of planned maintenance by week of year, recent 

years.  Maybe a qualitative discussion of how the pattern of 
weekly planned outage has changed in recent years and may 
further change as the resource mix changes
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Objective

• How could the annual planned outage schedule change in the 
period 2024-2031 as the penetration level of Variable Resources 
increases?
– Response: It seems that not that much.
– Note that this is a different question from: How could the annual 

planned outage schedule impact the annual loss of load risk 
pattern in the period 2024-2031 as the penetration level of 
Variable Resources increases? This question will be examined at 
a future meeting
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Procedure

• To assess the potential change in planned outage scheduling 
due to the changing resource mix, the following procedure was 
undertaken
– Use weather shapes from period 2012-2020 to derive hourly load 

shapes (net of expected BTM solar) for each delivery year in the 
period 2024-2031. In total, we have 72 hourly load shapes (9 
weather shapes x 8 delivery years in look-ahead period)

– Subtract the expected hourly Variable Resource output from the 
hourly load shapes for each delivery year in the period 2024-2031. 
These are the hourly net load shapes. The expected hourly 
Variable Resource shape will vary due to the different forecasted 
penetration levels for each year in 2024-2031 (same levels used 
in ELCC run)
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Procedure

– Calculate the weekly peak for each of the hourly net load shapes.
– Gather the planned outages requirement (in weeks) for each unit 

in the thermal fleet (for this exercise, we are using the expected 
thermal fleet for 2024 from the 2021 RRS). Approximately, 
720,000 MW-week need to be scheduled 

– Determine the planned outage schedule by using a heuristic that 
seeks to levelize weekly net peak loads throughout each delivery 
year.
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Graph Interpretations - Heatmaps

Each column 
adds up to 

100%

Y-axis are 
weeks of a 

Delivery Year 
starting on June 

1st

Inspecting a column from top to 
bottom shows how the share of 

scheduled planned outages 
changed throughout the year 
(darker color means a smaller 

share while a lighter color means 
a larger share)

Inspecting a column from left to 
right shows how the share of 

scheduled planned outages in a 
week changed throughout the 

period 2024-2031 as the 
penetration of Variable 

Resources increase
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Graph Interpretations – Line Graphs

Shaded area 
represents 
scheduled 

planned outages

X-axis are weeks of a 
Delivery Year starting on 

June 1st

Light orange squares show the hour 
(beginning) of the gross peak load for 

each week while the white squares 
show the hour (beginning) of the net 

peak load for each week. Compare the 
squares located in the same vertical 
line to determine the impact that the 
forecasted penetration of Variable 

Resources is having on shifting the 
hour of the peak net peak load in each 

week

The Gross Peak Loads already 
account for the impact of expected 
Behind-the-meter solar penetration 
while the Net Peak Loads are the 

Gross Peak Loads minus the 
Expected Variable Resources output
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Weekly Share of Planned Outages using Weather Year 2012 for 
each DY in period 2024-2031



PJM©202216www.pjm.com | Public

Comparison between 2024 and 2031 Planned Outages Schedule 
using 2012 weather year
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Weekly Share of Planned Outages using Weather Year 2013 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2013 weather year
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Weekly Share of Planned Outages using Weather Year 2014 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2014 weather year
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Weekly Share of Planned Outages using Weather Year 2015 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2015 weather year
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Weekly Share of Planned Outages using Weather Year 2016 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2016 weather year
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Weekly Share of Planned Outages using Weather Year 2017 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2017 weather year
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Weekly Share of Planned Outages using Weather Year 2018 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2018 weather year
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Weekly Share of Planned Outages using Weather Year 2019 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2019 weather year
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Weekly Share of Planned Outages using Weather Year 2020 for 
each DY in period 2024-2031
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Comparison between 2024 and 2031 Planned Outages Schedule 
using 2020 weather year
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Conclusion

• The expected increase in Variable Resources penetration in the 
period 2024-2031 does not significantly alter the weekly net peak 
loads; in particular, the shoulder seasons still have the lower 
weekly net peak loads. Therefore, using a heuristic that levelizes 
weekly net peak loads, the majority of the planned outages are 
scheduled during the shoulder season for the delivery years in 
the period 2024-2031.
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Contact

SME/Presenter: 

Patricio Rocha-Garrido
Patricio.Rocha-Garrido@pjm.com

Responses to RASTF Data Analysis 
requests

Member Hotl ine
(610) 666 – 8980
(866) 400 – 8980
custsvc@pjm.com

mailto:Patricio.Rocha-Garrido@pjm.com
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