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Table 8.1 Puerto Rico- Sales of Electricity to Ultimate Customers: 
Total by End-Use Sector, 2010 - September 2020 (Thousand Megawatthours) 

Period | Residential ~ Commercial ~ Industrial ~ Transportation ~ All Sectors ~ 
Annual Totals 

2010 6,975 9,041 2,968 0 18,984 
2011 6,587 8,832 2,832 0 18,251 
2012 6,771 8,879 2,500 0 18,150 
2013 6,320 8,969 2,504 0 17,793 
2014 6,218 8,761 2,376 0 17,356 
2015 6,314 8,586 2,355 0 17,255 
2016 6,524 8,569 2,251 0 17,344 
2017 5,045 6,820 1,747 0 13,611 
2018 6,103 8,203 2,128 0 16,434 
2019 6,205 7,905 2,048 0 16,158 

Year 2018 
January 389 559 142 0 1,089 

Fe~ 450 531 98 0 1,080 393 760 175 0 1,328 

April 466 784 273 0 1,524 
May 566 802 165 0 1,533 

June 507 592 208 0 1,308 
July 578 681 145 0 1,404 

August 577 689 209 0 1,475 
Sept 527 722 186 0 1,436 

October 698 847 191 0 1,736 
November 457 593 172 O 1,222 
December 494 642 162 0 1,299 

Year 2019 
January 447 573 154 0 1,174 

February 367 487 146 0 1,000 
March 448 651 180 0 1,279 

April 465 681 165 0 1,311 
May 512 655 189 0 1,356 

June 568 693 171 0 1,431 
July 618 688 181 0 1,487 

August 594 719 175 0 1,488 
Sept 586 713 166 0 1,464 

October 587 713 196 0 1,496 
November 504 678 162 0 1,343 
December 509 655 165 0 1,329 

Year 2020 
January 475 601 137 0 1,213 

February 373 540 120 0 1,033 
March 488 691 184 0 1,364 

April 510 476 138 0 1,124 
May 651 500 160 0 1,312 

June 642 623 173 0 1,438 
July 704 692 172 0 1,567 

August 650 642 177 0 1,469 
Sept 679 644 167 0 1,490 

Year to Date 
2018 4,454 6,120 1,603 0 12,177 
2019 4,605 5,860 1,526 0 11,991 
2020 5,172 5,410 1,428 0 12,010 

Rolling 12 Months Ending in September 
2019 6,254 7,943 2,051 0 16,247 
2020 6,772 7,455 1,951 0 16,178 

Sources: U.S. Energy Information Administration, Form EIA-861M (formerly EIA-826), Monthly Electric Industry Power Report 
Form E]A-826, Monthly Electric Sales and Revenue Report with State Distributions Report, 
Form EIA-861, Annual Electric Power Industry Report 
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Table 8.2 Puerto Rico- Revenue from Sales of Electricity to Ultimate Customers: 
Total by End-Use Sector, 2010 - September 2020 (Million Dollars) 

Period ~ Residential ~ Commercial ~ Industrial ~ Transportation ~ 
Annual Totals 

All Sectors ~ 

2010 1,521 2,103 564 0 4,188 
2011 1,748 2,483 663 0 4,894 
2012 1,690 2,605 647 0 4,942 
2013 1,633 2,474 570 0 4,678 
2014 1,636 2,394 551 0 4,581 
2015 1,282 1,850 417 0 3,549 
2016 1,170 1,677 356 0 3,203 
2017 1,123 1,549 344 0 3,016 
2018 1,265 1,893 405 0 3,564 
2019 1,330 1,811 420 0 3,560 

Year 2018 
January 86 159 32 0 277 

February 76 171 32 0 279 
March 110 149 22 0 281 

April 84 161 54 0 300 
May 104 165 23 0 292 

June 108 133 40 0 281 
July 122 166 29 0 317 

August 114 149 39 0 302 
Sept 109 162 34 0 306 

October 137 181 36 0 353 
November 102 142 34 0 278 
December 112 154 31 0 298 

Year 2019 
January 85 134 30 0 250 

February 80 109 29 0 218 
March 98 156 37 0 291 

April 106 177 36 0 319 
May 127 132 41 0 300 

June 116 157 36 0 308 
July 122 140 32 0 295 

August 132 174 37 0 343 
Sept 113 150 31 0 295 

October 126 162 39 0 328 
November 107 154 33 0 294 
December 118 165 37 0 320 

Year 2020 
January 122 180 36 0 338 

February 99 161 32 0 292 
March 87 143 34 0 264 

April 85 79 22 0 186 
May 151 118 37 0 307 

June 109 119 29 0 257 
July 141 145 33 0 319 

August 103 124 27 0 255 
Sept 116 121 28 0 266 

Year to Date 
2018 914 1,415 304 0 2,634 
2019 979 1,329 310 0 2,619 
2020 1,015 1,190 278 0 2,483 

Rolling 12 Months Ending in September 
2019 1,330 1,807 411 0 3,548 
2020 1,365 1,671 388 0 3,425 

Sources: U.S. Energy Information Administration, Form EIA-861M (formerly EIA-826), Monthly Electric Industry Power Report. 
Form EIA-826, Monthly Electric Sales and Revenue Report wih State Distributions Report, 
Form EIA-861, Annual Electric Power Industry Report 
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Table 8.3 Puerto Rico- Number of Ultimate Customers Served by Sector: 
Total by End-Use Sector, 2010 - September 2020 

Period ~ Residential ~ Commercial ~ Industrial ~ Transportation ~ All Sectors ~ 
Annual Totals 

2010 1,339,703 133,029 790 0 1,473,522 
2011 1,341,708 132,738 750 0 1,475,196 
2012 1,349,750 131,264 721 0 1,481,735 
2013 1,340,989 131,034 694 0 1,472,717 
2014 1,328,546 129,122 662 0 1,458,330 
2015 1,326,631 127,365 647 0 1,454,643 
2016 1,332,152 127,179 633 0 1,459,964 
2017 1,337,756 127,065 618 0 1,465,439 
2018 1,346,102 126,527 602 0 1,473,231 
2019 1,341,424 124,912 588 0 1,466,924 

Year 2018 
January 1,343,369 126,955 605 0 1,470,929 

February 1,342,510 126,695 606 0 1,469,811 
March 1,343,914 126,640 607 0 1,471,161 

April 1,344,684 126,489 606 0 1,471,779 
May 1,344,960 126,396 604 0 1,471,960 

June 1,344,798 126,278 604 0 1,471,680 
July 1,345,450 126,221 601 0 1,472,272 

August 1,346,380 126,283 598 0 1,473,261 
Sept 1,347,298 126,375 599 0 1,474,272 

October 1,348,855 126,492 597 0 1,475,944 
November 1,349,924 126,702 595 0 1,477,221 
December 1,351,082 126,800 596 0 1,478,478 

Year 2019 
January 1,343,649 125,945 594 0 1,470,188 

February 1,344,627 125,872 593 0 1,471,092 
March 1,345,398 125,610 595 0 1,471,603 

April 1,344,357 125,225 590 0 1,470,172 
May 1,343,442 125,067 589 0 1,469,098 

June 1,341,453 124,798 588 0 1,466,839 
July 1,341,100 124,692 588 0 1,466,380 

August 1,339,811 124,550 587 0 1,464,948 
Sept 1,338,804 124,409 584 0 1,463,797 

October 1,338,280 124,254 583 0 1,463,117 
November 1,338,174 124,157 582 0 1,462,913 
December 1,337,987 124,366 581 0 1,462,934 

Year 2020 
January 1,340,652 124,815 588 0 1,466,055 

February 1,340,005 124,751 586 0 1,465,342 
March 1,339,508 124,615 584 0 1,464,707 

April 1,339,991 124,604 585 0 1,465,180 
May 1,340,943 124,631 585 0 1,466,159 

June 1,341,826 124,641 586 0 1,467,053 
July 1,343,139 124,665 587 0 1,468,391 

August 1,345,267 124,772 588 0 1,470,627 
Sept 1,347,448 124,977 587 0 1,473,012 

Rolling 12 Months Ending in September 
2019 1,344,375 125,514 591 0 1,470,480 
2020 1,341,102 124,604 585 0 1,466,291 

Sources. U S. Energy Information Administration, Form EIA-861M (formerly EIA-826), Monthly Electric Industry Power Report. 
Form El A-826, Monthly Electric Sales and Revenue Report with State Distributions Report; 
Form EIA-861, Annual Electric Power Industry Report 
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Table 8.4 Puerto Rico- Average Price of Electricity to Ultimate Customers: 
Total by End-Use Sector, 2010 - September 2020 (Cents per Kilowatthour) 

Period ~ Residential ~ Commercial ~ Industrial ~ Transportation ~ All Sectors ~ 
Annual Totals 

2010 21 80 23 26 19 01 -- 22 06 
2011 26 54 28.11 23.39 -- 26 82 
2012 24 96 29 34 25 89 -- 27 23 
2013 25 84 27 59 22.77 -- 26.29 
2014 26 31 27 33 2318 -- 26 39 
2015 20.31 21.55 17.71 -- 20.57 
2016 17 93 19 57 15 83 -- 18 47 
2017 22 26 22 72 19 70 -- 2216 
2018 20.73 23.08 19.04 -- 21 68 
2019 21.43 22.90 20.51 -- 22.03 

Year 2018 
January 22.11 28 53 22 32 -- 25 43 

February 19.32 22 48 18.45 -- 21 02 
March 24.40 27.97 22.42 -- 25.98 

April 18.09 20.56 19.86 -- 19 68 
May 18 38 20 61 13 77 -- 19 05 

June 21 24 22.46 19 23 -- 21 47 
July 21.17 24.32 19 78 -- 22.56 

August 1981 21.63 1851 20 48 
Sept 20.75 22 50 1818 21 30 

October 19 59 21.36 18 69 -- 20 35 
November 22.31 24 00 19 55 -- 22 74 
December 22 77 24.05 19 33 -- 22 97 

Year 2019 
January 19 07 23 38 19 78 -- 21 27 

February 
2033 -- 22 74 

21 85 22 35 2014 -- 21.84 
March 21 84 24 03 

April 22.89 25.94 21.91 -- 24.35 
May 24 71 2019 21 60 -- 22 09 

June 20 37 22.60 21.26 -- 21.56 
July 1972 20 39 17 90 -- 19 80 

August 22.22 24 21 21.16 -- 23.06 
Sept 19 36 21 02 18 93 20 12 

October 21 50 22 80 19 96 21 92 
November 21.15 22 74 20.65 -- 21.89 
December 2313 2519 22 62 24 09 

Year 2020 
January 25 72 29 96 26 04 -- 27 86 

February 26.63 29.78 26.48 -- 28.26 
March 17.80 20.68 18.38 -- 19.34 

April 16 75 16 58 15 81 -- 16 56 
May 23 26 23 63 23 21 -- 23 39 

June 16.99 19.03 16.89 -- 17.86 
July 20.06 20.93 19.14 -- 20.35 

August 1591 19 32 15 40 - 17 34 
Sept 17.12 18.83 16.78 -- 17.82 

Year to Date 
2018 20.52 23.13 18.99 -- 21.63 
2019 21 26 22 68 20 34 21 84 
2020 19.63 21 99 19 45 -- 20 67 

Rolling 12 Months Ending in September 
2019 21 27 22 75 20 04 -- 21.84 
2020 20.17 22.42 19.87 -- 21.17 

Sources U S Energy I nformation Administration, Form EIA-861M (formerly E IA-826), Monthly Electric Industry Power Report 
Form EIA-826, Monthly Electric Sales and Revenue Report with State Distributions Report, 
Form EIA-861, Annual Electric Power Industry Report 
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Table 8.5. Net Summer Capacity (MW) of Existing Utility Scale Units by Technology for Puerto Rico, 2007-September 2020 
Hydroelectric 

Period Coall Conventional Natural Gas Other Petroleum Solar Wind Total 
Annual Totals 

2007 454 98 1,346 0 3,049 0 0 4,947 
2008 454 98 1,346 0 3,480 0 0 5,378 
2009 454 98 1,346 0 3,600 0 0 5,498 
2010 454 98 1,346 0 3,600 0 0 5,498 
2011 454 98 1,346 0 3,600 5 0 5,503 
2012 454 98 1,346 0 3,600 23 98 5,619 
2013 454 98 1,346 0 3,600 26 98 5,622 
2014 454 98 1,346 0 3,600 38 99 5,635 
2015 454 98 1,346 9 3,604 70 99 5,680 
2016 454 98 1,346 33 3,604 145 99 5,779 
2017 454 98 1,346 35 3,605 145 99 5,782 
2018 454 98 1,346 35 3,607 145 99 5,784 
2019 454 98 1,346 35 3,607 149 99 5,788 

Year 2020 
January 454 98 1,346 33 3,607 145 99 5,781 

February 
33 3,607 155 

454 98 1,346 33 3,607 155 99 5,791 
March 454 98 1,346 99 5,791 

April 454 98 1,346 33 3,607 155 99 5,791 
May 454 98 1,346 33 3,607 155 99 5,791 

June 454 98 1,346 33 3,607 155 99 5,791 
July 454 98 1,346 33 3,607 155 99 5,791 

August 454 98 1,346 33 3,607 155 99 5791 
Sept 454 98 1,346 33 3,607 155 99 5,791 

Capacity trom tacilities with a total generator nameplate capacity less than 1 M\A are excluded from this report 
Sources U S Energy Information Administration, Form EIA-860, 'Annual Electric Generator Report' and Form E IA-860M, 'Monthly Update to the Annual Electric Generator Report ' 
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Table A. 1.A. Relative Standard Error (Percent) for Net Generation by Fuel Type: 

Total (All Sectors) by Census Division and State, September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 25 16 0 2 0 0 18 

Connecticut 0 35 0 1 0 0 58 
Maine 25 16 0 15 0 0 21 

Massachusetts 0 32 0 4 0 0 38 
New Hampshire 0 31 0 0 0 0 36 

Rhode Island O 104 0 7 O 0 O 
Vermont 0 148 0 0 0 0 33 

Middle Atlantic 5 18 0 1 29 0 4 
New Jersey 0 57 0 2 0 0 0 

New York 0 19 0 1 0 0 3 
Pennsylvania 5 26 0 0 45 0 22 

East North Central 1 7 20 1 9 0 10 
minois 4 14 0 7 0 0 73 

Indiana 0 4 0 2 18 0 66 
Michigan 2 6 0 2 0 0 16 

Ohio 1 10 34 2 24 0 56 
Wisconsin 0 62 0 3 0 0 12 

West North Central 1 13 0 6 0 0 7 
Iowa 0 26 0 5 0 0 23 

Kansas 0 16 0 30 0 0 0 
Minnesota 3 42 0 12 0 0 20 

Missoun 0 12 0 7 0 0 26 
Nebraska 5 122 0 35 0 O 18 

North Dakota 0 9 0 36 0 0 12 
South Dakota 0 216 0 42 0 0 7 

South Atlantic 1 3 10 1 0 012 

Delaware 0 50 0 4 0 0 0 
District of Columbia 0 0 0 27 0 0 0 

Florida 0 6 0 1 0 0 83 
Georgia 0 28 98 3 0 0 17 

Maryland 0 6 0 1 0 0 0 
North Carolina 0 14 0 2 0 0 15 
South Carolina 0 12 0 2 0 0 24 

Virginia 0 4 0 2 0 0 28 
West Virginia 2 0 0 12 0 0 29 

East South Central 0 4 0 1 0 0 8 
Alabama 0 64 0 2 0 0 11 
Kentucky 0 0 0 5 0 0 12 

Mississippi 0 8 0 1 0 0 0 
Tennessee O 1 O 3 0 0 13 

West South Central 0 8 0 1 3 0 12 
Arkansas 0 10 0 8 0 0 18 
Louisiana 0 52 0 2 7 0 33 

Oklahoma 0 3 0 2 0 0 20 
Texas 0 9 0 1 3 0 27 

Mountain 1 13 0 1 5 0 4 
Arizona 0 2 0 1 0 0 3 

Colorado 0 69 0 2 0 0 16 
Idaho 115 0 0 16 0 0 7 

Montana 7 17 0 40 0 0 7 
Nevada O O O 1 0 0 2 

New Mexico 0 38 0 4 0 0 50 
Utah 0 2 0 2 0 0 22 

Wyoming 3 1 0 8 5 0 20 
Pacific Contiguous 0 11 0 1 1 0 2 

California 0 9 0 1 1 0 7 
Oregon 0 74 0 4 0 0 3 

Washington 0 27 0 6 0 0 1 
Pacific Noncontlguous 12 1 0 34 0 0 15 

Alaska 28 3 0 34 0 0 16 
Hawaii 0 1 0 0 0 0 49 

U.S Total 0 1 8 0 4 0 3 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides a Jdit,onal precision which may be 
accessed by selecting individual cells 

206 



WPnjalepa 
Docket No 51381 

11/20/2020 4 18·05 PM 

Table A.1.A. Relative Standard Error (Percent) for Nct Generation by Fuel Type: 

Total (All Sectors) by Census Division and State, September 2020 (Continued) 
Solar Thermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 5 6 0 0 2 
Connecticut 0 0 0 12 16 0 0 1 

Maine 0 0 0 48 8 0 0 8 
Massachusetts 0 0 0 6 6 0 1 3 

New Hampshire 0 0 0 0 26 0 0 3 
Rhode Island 0 0 0 20 13 0 0 7 

Vermont 0 0 0 16 21 0 0 22 
Middle Atlantic 0 0 0 5 4 0 1 0 

New Jersey 0 0 0 6 4 0 O 1 
New York 0 0 0 8 5 0 2 1 

Pennsylvania O O O 17 7 O O 1 
East North Central 0 0 0 7 3 0 2 1 

Illinois 0 0 0 20 4 0 0 1 
Indiana 0 0 0 11 6 0 0 1 

Michigan 0 0 0 14 6 0 15 1 
Ohio 0 0 0 17 5 0 0 1 

Wisconsin 0 0 0 27 9 0 22 1 
West North Central 0 0 0 5 2 0 7 1 

Iowa 0 0 0 50 3 0 0 2 
Kansas 0 0 0 17 2 0 0 1 

Minnesota 0 0 0 5 5 0 6 3 
Missouri 0 0 0 19 5 0 0 1 

Nebraska O 0 0 32 4 0 0 3 
North Dakota 0 0 0 0 4 0 31 2 
South Dakota 0 0 0 160 6 0 0 5 

South Atlantic 0 0 0 1 1 0 0 0 
Delaware 0 0 0 28 18 0 0 4 

District of Columbia 0 0 0 65 15 0 0 19 
Florida 0 0 0 1 2 0 0 0 

Georgia 0 0 0 2 3 0 4 1 
Maryland 0 0 0 8 10 0 0 1 

North Carolina 0 0 0 2 2 O O 1 
South Carolina 0 0 0 3 4 0 0 1 

Virginia O O O 5 6 0 0 1 
West Vtrginia 0 0 0 0 14 0 0 2 

East South Central 0 0 0 4 3 0 11 1 
Alabama 0 0 0 9 5 0 0 1 
Kentucky O O O 25 17 O O 1 

Mississippi 0 0 0 3 4 0 0 1 
Tennessee 0 0 0 10 8 0 78 1 

West South Central 0 0 0 1 1 0 3 1 
Arkansas 0 0 0 3 6 0 0 2 
Louisiana 0 0 0 6 6 0 0 1 
Oklahoma 0 0 0 26 2 0 0 2 

Texas 0 0 0 1 1 0 5 1 
Mountain 0 4 0 1 2 0 3 1 

Arizona 0 0 0 2 3 0 0 0 
Colorado 0 0 0 5 2 0 0 1 

Idaho 0 20 0 8 9 0 0 6 
Montana 0 0 0 39 11 0 0 4 
Nevada 0 4 0 2 2 0 0 1 

New Mexico 0 0 0 5 3 0 0 1 
Utah 0 11 0 4 4 0 33 1 

Wyoming 0 0 0 0 9 0 0 3 
Pacific Contiguous 0 2 0 1 2 0 2 1 

California 0 2 0 1 1 0 2 1 
Oregon 0 15 0 6 6 0 0 2 

Washington 0 0 0 34 7 0 0 1 
Pacific Noncontiguous 0 57 0 6 11 0 0 5 

Alaska 0 0 0 0 42 0 0 15 
Hawaii 0 57 0 6 11 0 0 2 

U.S Total 0 2 0 1 1 0 O O 
Displayed values of zero may -epresent small values that round to zero. The Excel version 01 this table provides additional precision which may be accessed by 
selecting individual cells 
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Table A.1 B. Relative Standard Error (Percent) for Net Generation by Fuel Type. 

Total (All Sectors) by Census Division and State, Year-to-Date through September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 25 16 0 2 0 0 18 

Connecticut 0 35 0 1 0 0 58 
Maine 25 16 0 15 0 0 21 

Massachusetts 0 32 0 4 0 0 38 
New Hampshire 0 31 0 0 0 0 36 

Rhode Island O 104 O 7 O 0 0 
Vermont 0 148 0 0 0 0 33 

Middle Atlantic 5 18 0 1 29 0 4 
New Jersey 0 57 0 2 0 0 0 

New York O 19 O 1 O 0 3 
Pennsylvania 5 26 0 0 45 0 22 

East North Central 1 7 20 1 9 0 10 

Illinois 4 14 0 7 0 0 73 
Indiana 0 4 0 2 18 0 66 

Michigan 2 6 0 2 0 0 16 
Ohio 1 10 34 2 24 0 56 

Wisconsin 0 62 0 3 0 0 12 
West Nonh Central 1 13 0 6 0 0 7 

Iowa 0 26 0 5 0 0 23 
Kansas 0 16 0 30 0 0 0 

Minnesota 3 42 0 12 0 0 20 
Missouri 0 12 0 7 0 0 26 

Nebraska 5 122 0 35 0 0 18 
North Dakota 0 9 0 36 0 0 12 
South Dakota 0 216 0 42 0 0 7 

South Atlanttc 1 3 10 1 0 0 12 
Delaware 0 50 0 4 0 0 0 

District of Columbia 0 0 0 27 0 0 0 
Florida 0 6 0 1 0 0 83 

Georgia 0 28 98 3 0 0 17 
Maryland 0 6 0 1 0 0 0 

North Carolina 0 14 0 2 0 0 15 
South Carolina 0 12 0 2 0 0 24 

Virginia 0 4 0 2 0 0 28 
West Virginia 2 0 0 12 0 0 29 

East South Central 0 4 0 1 0 0 8 
Alabama 0 64 0 2 0 0 11 
Kentucky 0 0 0 5 0 0 12 

Mississippi 0 8 0 1 0 0 0 
Tennessee 0 1 0 3 0 0 13 

West South Central 0 8 0 1 3 0 12 

Arkansas 0 10 0 8 0 0 18 
Louisiana 0 52 0 2 7 0 33 
Oklahoma 0 3 0 2 0 0 20 

Texas 0 9 0 1 3 0 27 
Mountain 1 13 0 1 5 0 4 

Arizona 0 2 0 1 0 0 3 
Colorado 0 69 0 2 0 0 16 

Idaho 115 0 0 16 0 0 7 
Montana 7 17 0 40 0 0 7 
Nevada 0 0 0 1 0 0 2 

New Mexico 0 38 0 4 0 0 50 
Utah 0 2 0 2 0 0 22 

Wyoming 3 1 0 8 5 0 20 
Pacific Contiguous 0 11 0 1 1 0 2 

California 0 9 0 1 1 0 7 
Oregon 0 74 0 4 0 0 3 

Washington 0 27 0 6 0 0 1 
Pacific Noncontiguous 12 1 0 34 0 0 15 

Alaska 28 3 0 34 0 0 16 
Hawaii 0 1 0 0 0 0 49 

U.S.Total 0 1 8 0 4 0 3 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A 1.B. Relative Standard Error (Percent) for Net Generation by Fuel Type 

Total (All Sectors) by Census Division and State, Year-to-Date through September 2020 (Continued) 
Solar Thermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 5 6 0 0 2 
Connecticut 0 0 0 12 16 0 0 1 

Maine 0 0 0 48 8 0 0 8 
Massachusetts 0 0 0 6 6 0 1 3 

New Hampshire O 0 0 0 26 0 0 3 
Rhode Island O 0 0 20 13 0 O 7 

Vermont 0 0 0 16 21 0 0 22 
Middle Atlantic 0 0 0 5 4 0 1 0 

New Jersey 0 0 0 6 4 0 0 1 
New York 0 0 0 8 5 0 2 1 

Pennsylvania O O O 17 7 O O 1 
East North Central 0 0 0 7 3 0 2 1 

Illinois 0 0 0 20 4 0 0 1 
Indiana 0 0 0 11 6 0 0 1 

Michigan 0 0 0 14 6 0 15 1 
Ohio 0 0 0 17 5 0 0 1 

Wisconsin 0 0 0 27 9 0 22 1 
West North Central 0 0 0 5 2 0 7 1 

Iowa 0 0 0 50 3 0 0 2 
Kansas O O O 17 2 O O 1 

Minnesota 0 0 0 5 5 0 6 3 
Missouri 0 0 0 19 5 0 0 1 

Nebraska O 0 0 32 4 O O 3 
North Dakota O 0 0 0 4 O 31 2 
South Dakota O 0 0 160 6 O O 5 

South Atlantic 0 0 0 1 1 0 0 0 
Delaware 0 0 0 28 18 0 0 4 

District of Columbia 0 0 0 65 15 0 0 19 
Florida 0 0 0 1 2 0 0 0 

Georgia 0 0 0 2 3 0 4 1 
Maryland 0 0 0 8 10 0 0 1 

North Carolina 0 0 0 2 2 0 0 1 

South Carolina 0 0 0 3 4 0 O 1 
Vrginia 0 0 0 5 6 0 0 1 

West Virginia 0 0 0 0 14 0 0 2 
East South Central 0 0 0 4 3 0 11 1 

Alabama 0 O O 9 5 O O 1 
Kentucky 0 0 0 25 17 O O 1 

Mississippi 0 0 0 3 4 0 0 1 
Tennessee 0 0 0 10 8 0 78 1 

West South Central 0 0 0 1 1 0 3 1 
Arkansas 0 0 0 3 6 0 0 2 
Louisiana 0 0 0 6 6 0 0 1 
Oklahoma 0 0 0 26 2 0 0 2 

Texas O O O 1 1 O 5 1 
Mountain 0 4 0 1 2 0 3 1 

Arizona 0 0 0 2 3 0 0 0 
Colorado 0 0 0 5 2 0 0 1 

Idaho 0 20 0 8 9 0 0 6 
Montana 0 0 0 39 11 0 0 4 
Nevada O 4 O 2 2 0 O 1 

New Mexico 0 0 0 5 3 0 0 1 
Utah 0 11 0 4 4 0 33 1 

Wyoming 0 0 0 0 9 0 0 3 
Pacific Contiguous 0 2 0 1 2 0 2 1 

California 0 2 0 1 1 0 2 1 
Oregon 0 15 0 6 6 0 0 2 

Washington 0 0 0 34 7 0 0 1 
Pacific Noncontiguous 0 57 0 6 11 0 0 5 

Alaska 0 0 0 0 42 0 0 15 
Hawaii 0 57 0 6 11 0 0 2 

US Total 0 2 0 1 1 0 O 0 
Displayed values of zero may represent small values that round to zero. The Excel version of this table provide; additional precision which may be accessed by 
selecting individual cells 
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Table A.1.C. Relative Standard Error (Percent) for Small Scale Solar Generation and Capacity 
by Sector, Census Division and State, September 2020 

Census Region and State Residential Commercial Industrial Transportation 
New England 0 0 1 

Connecticut 0 0 0 
Maine 1 2 0 

Massachusetts 0 0 1 
New Hampshire O 1 O 

Rhode Island 0 0 0 
Vermont 2 8 28 

Middle Atlantic 0 0 1 
New Jersey O O 1 

New York O O 1 
Pennsylvania 0 1 0 

East North Central 2 2 1 
Illinois 2 3 0 Indiana 4 2 6 

Michigan 3 11 5 
Ohio 4 4 0 

Wisconsin 8 12 1 
West North Central 1 1 2 

Iowa 2 1 11 
Kansas 4 3 0 

Minnesota 2 3 2 
Missouri 1 1 3 

Nebraska 6 13 15 
North Dakota O O O 
South Dakota O O O 

South Atlantic 1 1 2 
Delaware 4 3 24 

District of Columbia O O O 
Florida 2 3 2 

Georgia 102 26 0 
Maryland 1 1 2 

North Carolina 4 2 0 
South Carolina 3 4 0 

Virginia 5 3 2 
West Virginia 5 0 0 

East South Central 5 3 O 
Alabama 0 0 0 
Kentucky 5 4 0 

Mississippi 12 7 0 
Tennessee 0 0 0 

West South Central 2 5 11 
Arkansas 9 12 12 
Louisiana 2 5 36 

Oklahoma 11 12 0 
Texas 3 6 57 

Total 
0 
0 

0 
0 
0 
3 
0 
0 
0 
0 
1 
2 
2 
4 
2 
6 
1 
1 
3 
2 

5 
0 
0 
1 
3 
0 
2 

60 

3 
3 
4 
3 
3 
0 
4 
7 

0 
2 
6 
2 
9 
3 

Mountain 0 0 1 0 
Anzona 0 0 0 O 

Colorado 1 1 13 1 
Idaho 1 3 0 1 

Montana 3 2 0 2 
Nevada 0 0 0 0 

New Mexico 1 1 25 1 
Utah 0 1 0 0 

Wyoming 4 11 28 4 
Pacific Contiguous 0 O 0 O 

California 0 0 0 0 
Oregon 1 1 3 0 

Washington 1 2 14 1 
Pacific Noncontiguous O 0 0 . 0 

Alaska 1 2 0 1 
Hawaii 0 0 0 0 

U.S. Total 0 0 0 . 0 
Displayed values ot zero may represent small values that round to zero The Excel version ot this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A2.A. Relative Standard Error (Percent) for Net Generation by Fuel Type: 

Electric Utilities by Census Division and State, September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 0 27 0 71 0 0 38 

Connecticut 0 33 0 0 0 0 512 
Maine 0 0 0 0 0 0 563 

Massachusetts 0 49 0 132 0 0 84 
New Hampshire 0 44 0 0 0 0 63 

Rhode Island 0 0 0 0 0 0 0 
Vermont 0 149 0 0 0 0 55 

Middle Atlantic 0 19 0 4 0 0 1 
New Jersey O O O 115 O O O 

New York 0 19 0 4 0 0 1 
Pennsylvania 0 0 0 0 0 0 0 

East North Central 1 10 0 3 0 0 11 
Illinois 0 49 0 10 0 0 64 

Indiana 1 5 0 5 0 0 66 
Michigan 2 6 0 9 0 0 17 

Ohio 5 40 0 4 0 0 69 
Wisconsin 0 67 0 4 0 0 13 

West North Central 1 13 0 7 0 0 7 
Iowa 0 26 0 5 0 0 23 

Kansas 0 16 0 34 0 0 0 
Minnesota 3 45 0 13 0 0 24 

Missouri 0 12 0 10 0 0 26 
Nebraska 5 122 0 35 0 0 18 

North Dakota 0 9 0 37 0 0 12 
South Dakota 0 217 0 42 0 0 7 

South Atlantic 0 4 0 1 0 0 12 
Delaware 0 0 0 0 0 0 0 

Florida 0 5 0 1 0 0 83 
Georgia 0 34 0 3 0 0 17 

Maryland 0 7 0 0 0 0 0 
North Carolina 0 13 0 2 0 0 15 
South Carolina 0 15 0 2 0 0 24 

Virginia 0 6 0 3 0 0 27 
West Virginia 0 0 0 0 0 0 45 

East South Central 0 1 0 1 0 0 8 
Alabama 0 56 0 5 0 0 11 
Kentucky 0 0 0 5 0 0 12 

Mississippi 0 11 0 1 0 0 0 
Tennessee O 1 0 3 O 0 13 

West South Central 0 7 0 2 0 0 13 
Arkansas 0 6 0 9 0 0 18 
Louisiana 0 52 0 2 0 0 0 

Oklahoma 0 3 0 4 0 0 20 
Texas 0 5 0 4 0 0 28 

Mountain 1 13 0 1 0 0 4 
Anzona 0 2 0 1 0 0 3 

Colorado 0 70 0 2 0 0 17 
Idaho 0 0 0 13 0 0 7 

Montana 0 987 0 49 0 0 7 
Nevada 0 0 0 1 0 0 0 

New Mexico 0 38 0 5 0 0 50 
Utah 0 2 0 2 0 0 22 

Wyoming 3 1 0 15 0 0 20 
Pacific Conttguous 0 12 0 2 0 0 2 

Cahfornia 0 13 0 1 0 0 6 
Oregon 0 74 0 8 0 0 3 

Washington 0 26 0 8 0 0 1 
Pacific Noncontiguous 43 1 0 35 0 0 17 

Alaska 43 3 0 35 0 0 17 
Hawaii 0 1 0 0 0 0 0 

U.S. Total 0 1 0 1 0 0 2 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides additional precision which may 
be accessed by selecting individual cells 
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Table A.2.A. Relative Standard Error (Percent} for Net Generation by Fuel Type 

Electric Utilities by Census Division and State, September 2020 (Continued) 
Solar Thermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 18 22 0 0 24 
Connecticut 0 0 0 0 0 0 0 30 

Maine 0 0 0 0 0 0 0 563 
Massachusetts 0 0 0 23 32 0 0 42 

New Hampshire 0 0 0 0 0 0 0 59 
Rhode Island 0 0 0 0 0 0 0 0 

Vermont 0 0 0 29 29 0 O 34 
Middle Atlantic 0 0 0 23 23 0 0 1 

New Jersey 0 0 0 23 23 0 O 43 
New York 0 0 0 O 0 O O 1 

Pennsylvania 0 0 0 0 0 0 0 0 
East North Central 0 0 0 11 8 0 24 1 

Illinois 0 0 0 43 16 0 0 5 
Indiana 0 0 0 16 8 0 0 1 

Michigan 0 0 0 14 10 0 0 1 
Ohio 0 0 0 76 114 0 0 3 

Wisconsin 0 0 0 84 17 0 26 1 
West North Central 0 0 0 35 3 0 8 1 

Iowa 0 0 0 70 3 0 0 2 
Kansas 0 0 0 160 8 0 0 2 

Minnesota 0 0 0 120 11 0 0 3 
Missouri 0 0 0 47 26 0 0 1 

Nebraska 0 0 0 91 30 0 0 4 
North Dakota 0 0 0 0 8 0 31 2 
South Dakota 0 0 0 0 25 0 0 7 

South Atlantic 0 0 0 1 3 0 0 0 
Delaware 0 0 0 83 83 0 0 12 

Florida 0 0 0 0 0 0 0 0 
Georgia O O O 7 7 O 0 1 

Maryland 0 0 0 72 72 0 0 1 
North Carolina 0 0 0 7 7 0 0 1 
South Carolina 0 0 0 85 19 0 0 1 

Virginia 0 0 0 6 19 0 0 2 
West Virginia 0 0 0 0 0 0 0 1 

East South Central 0 0 0 22 14 0 0 1 
Alabama O O O 42 42 O 0 1 
Kentucky 0 0 0 25 14 0 0 1 

Mississippi 0 0 0 0 0 0 0 1 
Tennessee 0 0 0 182 182 0 0 1 

West South Central 0 0 0 23 9 0 0 1 
Arkansas 0 0 0 169 169 0 0 3 
Louisiana 0 0 0 166 166 0 0 1 
Oklahoma 0 0 0 26 9 0 0 3 

Texas 0 0 0 59 34 0 0 2 
Mountain 0 18 0 6 4 0 21 1 

Arizona 0 0 0 7 7 0 0 0 
Colorado 0 0 0 83 2 0 0 1 

Idaho 0 0 0 0 47 0 0 6 
Montana 0 0 0 0 42 0 0 6 
Nevada 0 0 0 6 6 0 0 1 

New Mexico 0 0 0 12 12 0 0 2 
Utah 0 18 0 0 18 0 33 1 

Wyoming 0 0 0 0 15 0 0 3 
Pacific Contiguous 0 0 0 10 6 0 0 1 

Califorma 0 0 0 10 4 0 0 2 
Oregon 0 0 0 89 11 0 0 3 

Washington 0 0 0 0 10 0 0 1 
Pacific Noncontiguous 0 0 0 20 28 0 0 8 

Alaska 0 0 0 0 68 0 0 16 
Hawaii 0 0 0 20 14 0 0 1 

U.S. Total 0 3 0 1 2 0 5 0 
Displayed values of zero may represent small values that round to zero The Excel version of :his table provid aS additional precision which may be accessed 
by selecting individual cells 
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Table A.2.B. Relative Standard Error (Percent) for Net Generation by Fuel Type. 

Electric Utilities by Census Division and State, Year-to-Date through September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 0 27 0 71 0 0 38 

Connecticut 0 33 0 0 0 0 512 
Maine 0 0 0 0 0 0 563 

Massachusetts 0 49 0 132 0 0 84 
New Hampshire 0 44 0 0 0 0 63 

Rhode Island 0 0 0 0 0 0 0 
Vermont 0 149 0 0 0 0 55 

Middle Atlantic 0 19 0 4 0 0 1 
New Jersey 0 0 0 115 0 0 0 

New York 0 19 0 4 0 0 1 
Pennsylvania 0 0 0 0 0 0 0 

East North Central 1 10 0 3 0 0 11 
Illinois 0 49 0 10 0 0 64 

Indiana 1 5 0 5 0 0 66 
Michigan 2 6 0 9 0 0 17 

Ohio 5 40 0 4 0 0 69 
Wisconsin 0 67 0 4 0 0 13 

West North Central 1 13 0 7 0 0 7 
Iowa 0 26 0 5 0 0 23 

Kansas 0 16 0 34 0 0 0 
Minnesota 3 45 0 13 0 0 24 

Missouri 0 12 0 10 0 0 26 
Nebraska 5 122 0 35 0 0 18 

North Dakota 0 9 0 37 0 0 12 
South Dakota 0 217 0 42 0 0 7 

South Atlantic 0 4 0 1 0 0 12 

Delaware 0 0 0 0 0 0 0 
Florida 0 5 0 1 0 0 83 

Georgia 0 34 0 3 0 0 17 
Maiyland 0 7 0 0 0 0 0 

North Carolina 0 13 0 2 0 0 15 
South Carolina 0 15 0 2 0 0 24 

Virginia 0 6 0 3 0 0 27 
West Virginia 0 0 0 0 0 0 45 

East South Central 0 1 0 1 0 0 8 
Alabama 0 56 0 5 0 0 11 
Kentucky 0 0 0 5 0 0 12 

Mississippi 0 11 0 1 0 0 0 
Tennessee 0 1 0 3 0 0 13 

West South Central 0 7 0 2 0 0 13 

Arkansas 0 6 0 9 0 0 18 
Louisiana 0 52 0 2 0 0 0 

Oklahoma 0 3 0 4 0 0 20 
Texas 0 5 0 4 0 0 28 

Mountain 1 13 0 1 0 0 4 
Arizona 0 2 0 1 0 0 3 

Colorado 0 70 0 2 0 0 17 
Idaho 0 0 0 13 0 0 7 

Montana 0 987 0 49 0 0 7 
Nevada 0 0 0 1 0 0 0 

New Mexico 0 38 0 5 0 0 50 
Utah 0 2 0 2 0 0 22 

Wyoming 3 1 0 15 0 0 20 
Pacific Contiguous 0 12 0 2 0 0 2 

California 0 13 0 1 0 0 6 
Oregon 0 74 0 8 0 0 3 

Washington 0 26 0 8 0 0 1 
Pacific Noncontiguous 43 1 0 35 0 0 17 

Alaska 43 3 0 35 0 0 17 
Hawaii 0 1 0 0 0 0 0 

U.S. Total 0 1 0 1 0 0 2 
Displayed values of zero may represent small values that round to zero The Excel version of thus table provides additional precision which may 
be accessed by selecting individual cells 
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Table A 2.B. Relative Standard Error (PercenO for Net Generation by Fuel Type: 

Electric Utilities by Census Division and State, Year-to-Date through September 2020 (Continued) 
Solar Thermal Hydroelectric 

and Other Pumped Other Energy A]1 Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage · Sources Sources 

New England 0 0 0 18 22 0 0 24 
Connecticut 0 0 0 0 0 0 0 30 

Maine 0 0 0 0 0 0 0 563 
Massachusetts 0 0 0 23 32 0 0 42 

New Hampshire 0 0 0 0 0 0 0 59 
Rhode Island 0 0 0 0 0 0 0 0 

Vermont 0 0 0 29 29 0 0 34 
Middle Atlantic 0 0 0 23 23 0 0 1 

New Jersey O 0 0 23 23 O 0 43 
New York O 0 0 0 0 0 0 1 

Pennsylvania 0 0 0 0 0 0 0 0 
East North Central 0 0 0 11 8 0 24 1 

Illinois 0 0 0 43 16 0 0 5 
Indtana 0 0 0 16 8 0 0 1 

Michigan 0 0 0 14 10 0 0 1 
Ohio 0 0 0 76 114 0 0 3 

Wisconsin 0 0 0 84 17 0 26 1 
West North Central 0 0 0 35 3 0 8 1 

Iowa 0 0 0 70 3 0 0 2 
Kansas 0 0 0 160 8 0 0 2 

Minnesota 0 0 0 120 11 0 0 3 
Missouri 0 0 0 47 26 0 0 1 Nebraska 0 0 0 91 30 0 0 4 

North Dakota 0 0 0 0 8 0 31 2 
South Dakota 0 0 0 0 25 0 0 7 

South Atlantic 0 0 0 1 3 0 0 0 
Delaware 0 0 0 83 83 0 0 12 

Florida 0 0 0 0 0 0 0 0 
Georgia 0 0 0 7 7 0 0 1 

Maryland 0 0 0 72 72 0 0 1 
North Carolina 0 0 0 7 7 0 0 1 

South Carolina 0 0 0 85 19 0 0 1 
Virginia 0 0 0 6 19 0 0 2 

West Virginia 0 0 0 0 0 0 0 1 
East South Central 0 0 0 22 14 0 0 1 

Alabama 0 0 0 42 42 0 0 1 
Kentucky 0 0 0 25 14 0 0 1 

Mississippi 0 0 0 0 0 0 0 1 
Tennessee 0 0 0 182 182 0 0 1 

West South Central 0 0 0 23 9 0 0 1 
Arkansas 0 0 0 169 169 0 0 3 
Louisiana 0 0 0 166 166 0 0 1 

Oklahoma 0 0 0 26 9 0 0 3 
Texas 0 0 0 59 34 0 0 2 

Mountain 0 18 0 6 4 0 21 1 
Arizona O O O 7 7 O O O 

Colorado 0 0 0 83 2 0 0 1 
Idaho 0 0 0 0 47 0 0 6 

Montana 0 0 0 0 42 0 0 6 
Nevada 0 0 0 6 6 0 0 1 

New Mexico 0 0 0 12 12 0 0 2 
Utah 0 18 0 0 18 0 33 1 

Wyoming 0 0 0 0 15 0 0 3 
Pacific Contiguous 0 0 0 10 6 0 0 1 

California O O 0 10 4 0 0 2 
Oregon 0 0 0 89 11 0 0 3 

Washington 0 0 0 0 10 0 0 1 
Pacific Noncontiguous 0 0 0 20 28 0 0 8 

Alaska 0 0 0 0 68 0 0 16 
Hawaii 0 0 0 20 14 0 0 1 

U.S. Total 0 3 O 1 2 O 5 0 
Displayed values of zero may represent small values that round to zero The Excel vergon of his table provid 3S additional precision which may be accessed 
by selecting individual cells 
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Table A.3.A. Relative Standard Error (Percent) for Net Generation by Fuel Type: 

Independent Power Producers by Census Division and State, September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 0 25 0 2 0 0 18 

Connecticut 0 47 0 1 0 0 58 
Maine 0 14 0 19 0 0 22 

Massachusetts 0 61 0 4 0 0 43 
New Hampshire 0 575 0 0 0 0 39 

Rhode Island 0 105 0 7 0 0 0 
Vermont 0 0 0 O 0 0 40 

Middle Atlantic 5 31 0 1 0 0 17 
New Jersey 0 58 0 2 0 0 0 

New York 0 42 0 2 0 0 17 
Pennsylvania 5 36 0 0 0 0 22 

East North Central 2 8 34 2 8 0 39 
Illinois 5 12 0 8 0 0 124 

Indiana 0 0 0 1 0 0 0 
Michigan 0 0 0 1 0 0 55 

Ohio 0 11 34 2 32 0 92 

Wisconsin 0 0 0 0 0 0 53 
West North Central 0 102 0 14 0 0 38 

Iowa 0 63 0 0 0 0 0 
Kansas 0 0 0 0 0 0 0 

Minnesota 0 251 0 25 0 0 45 
Missouri 0 0 0 0 0 0 0 

South Dakota 0 0 0 0 0 0 0 
South Atlantic 7 6 0 2 0 0 27 

Delaware 0 53 0 5 0 0 0 
Florida 0 45 0 7 0 0 0 

Georgia 0 178 0 10 0 0 315 
Maryland 0 7 0 1 0 0 0 

North Carolina 0 88 0 7 0 0 92 
South Carolina 0 0 0 21 0 0 143 

Virginia 0 6 0 2 0 0 78 
West Virginia 9 0 0 20 0 0 56 

East South Central 0 87 0 0 0 0 398 
Alabama 0 119 0 0 0 0 0 
Kentucky 0 0 0 0 0 0 398 

Mississippi 0 0 0 0 0 0 0 
Tennessee 0 0 0 0 0 0 0 

West South Central 0 53 0 1 0 0 31 
Arkansas 0 0 0 0 0 0 58 
Louisiana 0 0 0 10 0 0 33 
Oklahoma 0 0 0 0 0 0 0 

Texas 0 59 0 1 0 0 0 
Mountain 6 6 0 3 0 0 17 

Arizona 0 0 0 0 0 0 0 
Colorado 0 0 0 8 0 0 42 

Idaho 0 0 0 41 0 0 23 
Montana 7 9 0 31 0 0 52 
Nevada O O O O O O 45 

New Mexico 0 0 0 4 0 0 0 
Utah 0 0 0 0 0 0 0 

Wyoming 0 0 0 0 0 0 0 
Pacific Contiguous 0 21 0 1 0 0 28 

California 0 0 0 1 0 0 38 
Oregon 0 0 0 1 0 0 40 

Washington 0 78 0 10 0 0 34 
Pacific Noncontiguous 6 0 0 0 0 0 0 

Alaska 38 70 0 0 0 0 0 
Hawaii 0 0 0 0 0 0 0 

U.S Total 1 2 24 0 5 0 12 

Displayed values ot zero may represent small values that round to zero The Excel version of this table provides 2 dditional precisi{ n which may be 
accessed by selecting individual cells 
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Table A.3.A. Relative Standard Error (Percent) for Not Generation by Fuel Type: 

Independent Power Producers by Census Division and State, September 2020 (Continued) 
Solar Thermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 5 7 0 1 2 
Connecticut 0 0 0 13 16 0 0 1 

Maine 0 0 0 48 11 0 0 10 
Massachusetts 0 0 0 6 6 0 1 3 

New Hampshire 0 0 0 0 27 0 0 3 
Rhode Island O O 0 20 14 0 0 7 

Vermont 0 0 0 19 29 0 0 27 
Middle Atlantic 0 0 0 5 4 0 0 1 

New Jersey O 0 0 6 5 0 0 1 
New York 0 0 0 8 5 0 0 1 

Pennsylvania O O O 17 7 O O 1 
East North Central 0 0 0 9 3 0 16 1 

Illinois 0 0 0 21 4 0 0 1 
Indiana 0 0 0 15 7 0 0 2 

Michigan 0 0 0 27 8 0 24 2 
Ohio 0 0 0 18 5 0 0 1 

Wisconsin 0 0 0 30 9 0 0 1 
West North Central 0 0 0 5 2 0 0 2 

Iowa 0 0 0 68 6 0 0 6 
Kansas 0 0 0 17 2 0 0 2 

Minnesota 0 0 0 5 5 0 0 6 
Missouri 0 0 0 20 6 0 0 4 

Nebraska 0 0 0 34 4 0 0 4 
North Dakota 0 0 0 O 5 0 O 5 
South Dakota 0 0 0 160 6 0 O 6 

South Atlantic 0 0 0 1 2 0 0 1 
Delaware 0 0 0 30 19 0 0 4 

District of Columbia 0 0 0 65 65 0 0 65 
Flonda 0 0 0 4 3 0 0 4 

Georgm 0 0 0 2 2 0 0 7 
Maryland 0 0 0 8 10 0 0 1 

North Carolina 0 0 0 2 2 0 O 3 
South Carolina 0 0 0 3 7 0 0 7 

Virginia 0 0 0 7 7 0 0 2 
West Virginia 0 0 0 0 14 0 0 8 

East South Central 0 0 0 4 5 0 0 0 
Alabama 0 0 0 9 9 0 0 0 
Kentucky 0 0 0 164 40 0 0 19 

Mississippi 0 0 0 3 3 0 0 0 
Tennessee 0 0 0 10 12 0 0 12 

West South Central 0 0 O 1 1 O O 1 
Arkansas 0 0 0 3 5 0 0 1 
Louisiana 0 0 0 0 11 0 0 11 
Oklahoma 0 0 0 0 2 0 0 1 

Texas 0 0 0 1 1 0 0 1 
Mountain 0 5 0 1 2 0 0 1 

Arizona 0 0 0 2 3 0 0 1 
Colorado 0 0 0 5 3 0 0 3 

Idaho 0 20 0 8 10 0 0 14 
Montana 0 0 0 39 11 0 0 6 
Nevada 0 5 O 2 2 0 O 2 

New Mexico 0 0 0 5 3 0 0 2 
Utah 0 13 0 4 4 0 0 4 

Wyoming 0 0 0 0 13 0 0 10 
Pacific Contiguous 0 2 0 1 2 0 0 1 

California 0 2 0 1 1 0 0 1 
Oregon 0 15 0 6 7 0 0 3 

Washington 0 0 0 34 11 0 0 4 
Pacific Nonconuguous 0 57 0 6 14 0 0 5 

Alaska 0 0 0 0 89 0 0 35 
Hawaii 0 57 0 6 14 0 0 4 

U.S. Total 0 3 0 1 1 0 0 0 
Displayed values of zero may ·epresent small -alues that round to zero The Excel version of this table provide ; additional precision which may be accessed by 
selecting individual cells 
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Table A.3.B. Relative Standard Error (Percent) for Net Generation by Fuel Type: 

Independent Power Producers by Census Division and State, Year-to-Date through September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 0 25 0 2 0 0 18 

Connecticut 0 47 0 1 0 0 58 
Maine 0 14 0 19 0 0 22 

Massachusetts 0 61 0 4 0 0 43 
New Hampshire 0 575 0 0 0 0 39 

Rhode Island 0 105 0 7 0 0 0 
Vermont 0 0 0 0 0 0 40 

Middle Atlantic 5 31 0 1 0 0 17 
New Jersey 0 58 0 2 0 0 0 

New York 0 42 0 2 0 0 17 
Pennsylvania 5 36 0 0 0 0 22 

East North Central 2 8 34 2 8 0 39 
Ilhnois 5 12 0 8 0 0 124 

Indiana 0 0 0 1 0 0 0 
Michigan 0 0 0 1 0 0 55 

Ohio 0 11 34 2 32 0 92 
Wisconsin 0 0 0 0 0 0 53 

West North Central 0 102 0 14 0 0 38 
Iowa 0 63 0 0 0 0 0 

Kansas 0 0 0 0 0 0 0 
Minnesota 0 251 0 25 0 0 45 

Missouri 0 0 0 0 0 0 0 
South Dakota 0 0 0 0 0 0 0 

South Atlantic 7 6 0 2 0 0 27 
Delaware 0 53 0 5 0 0 0 

Florida 0 45 0 7 0 0 0 Georgia 0 178 0 10 0 0 315 
Maryland 0 7 0 1 0 0 0 

North Carolina 0 88 0 7 0 0 92 
South Carolina 0 0 0 21 0 0 143 

Virginia 0 6 0 2 0 0 78 
West Virginia 9 0 0 20 0 0 56 

East South Central 0 87 0 0 0 0 398 
Alabama 0 119 0 0 0 0 0 
Kentucky 0 0 0 0 0 0 398 

Mississippi 0 0 0 0 0 0 0 
Tennessee 0 0 0 0 0 0 0 

West South Central 0 53 0 1 0 0 31 

Arkansas 0 0 0 0 0 0 58 
Louisiana 0 0 0 10 0 0 33 
Oklahoma 0 0 0 0 0 0 0 

Texas 0 59 0 1 0 0 0 
Mountain 6 6 0 3 0 0 17 

Anzona 0 0 0 0 0 0 0 
Colorado 0 0 0 8 0 0 42 

Idaho 0 0 0 41 0 0 23 
Montana 7 9 0 31 0 0 52 
Nevada 0 0 0 0 0 0 45 

New Mexico 0 0 0 4 0 0 0 
Utah 0 0 0 0 0 0 0 

Wyoming 0 0 0 0 0 0 0 
Pacific Contiguous 0 21 0 1 0 0 28 

California 0 0 0 1 0 0 38 
Oregon 0 0 0 1 0 0 40 

Washington 0 78 0 10 0 0 34 
Pacific Noncontiguous 6 0 0 0 0 0 0 

Alaska 38 70 0 0 0 0 0 
Hawaii 0 0 0 0 0 0 0 

U.S. Total 1 2 24 0 5 0 12 

Displayed values ot zero may represent small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.3 B. Relative Standard Error (Percent) for Net Generation by Fuel Type: 

Independent Power Producers by Census Division and State, Year-to-Date through September 2020 (Continued) 
Solar Thermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 5 7 0 1 2 
Connecticut 0 0 0 13 16 0 0 1 

Maine 0 0 0 48 11 0 0 10 
Massachusetts 0 0 0 6 6 0 1 3 

New Hampshire 0 0 0 0 27 O 0 3 
Rhode Island O 0 0 20 14 O 0 7 

Vermont 0 0 0 19 29 0 0 27 
Middle Atlantic 0 0 0 5 4 0 0 1 

New Jersey 0 0 0 6 5 0 0 1 
New York 0 0 0 8 5 0 0 1 

Pennsylvania 0 0 0 17 7 0 O 1 
East Nonh Central 0 0 0 9 3 0 16 1 

Illinois 0 0 0 21 4 0 0 1 
Indiana 0 0 0 15 7 0 0 2 

Michigan 0 0 0 27 8 0 24 2 
Ohio 0 0 0 18 5 0 0 1 

Wisconsin 0 0 0 30 9 0 0 1 
West North Central 0 0 0 5 2 0 0 2 

Iowa 0 0 0 68 6 0 0 6 
Kansas 0 O 0 17 2 0 O 2 

Minnesota 0 0 0 5 5 0 0 6 
Missouri 0 0 0 20 6 0 0 4 

Nebraska 0 0 0 34 4 0 0 4 
North Dakota 0 O 0 0 5 0 0 5 
South Dakota 0 O 0 160 6 0 0 6 

South Atlantic 0 0 0 1 2 0 0 1 

Delaware 0 0 0 30 19 0 0 4 
District of Columbia 0 0 0 65 65 0 0 65 

Florida 0 0 0 4 3 0 0 4 
Georgia 0 O 0 2 2 0 0 7 

Maryland 0 0 0 8 10 0 0 1 
North Carolina 0 0 0 2 2 0 0 3 
South Carolina 0 0 0 3 7 0 0 7 

Virginia 0 0 0 7 7 0 0 2 
West Virginm 0 0 0 014 0 0 8 

East South Central 0 0 0 4 5 0 0 0 
Alabama 0 0 0 9 9 0 0 0 
Kentucky 0 0 0 164 40 0 0 19 

Mississippi 0 0 0 3 3 0 0 0 
Tennessee 0 0 0 10 12 0 0 12 

West South Central 0 0 0 1 1 0 0 1 
Arkansas 0 0 0 3 5 0 0 1 
Louisiana 0 0 0 0 11 0 0 11 
Oklahoma 0 0 0 0 2 0 0 1 

Texas 0 0 0 1 1 0 0 1 Mountain 0 5 0 1 2 0 0 1 
Arizona 0 0 0 2 3 0 0 1 

Colorado 0 0 0 5 3 0 0 3 
Idaho 0 20 0 8 10 0 0 14 

Montana 0 0 0 39 11 0 0 6 
Nevada O 5 0 2 2 0 0 2 

New Mexico 0 0 0 5 3 0 0 2 
Utah 0 13 0 4 4 0 0 4 

Wyoming 0 0 0 0 13 0 0 10 
Pacific Contiguous 0 2 0 1 2 0 0 1 

California 0 2 0 1 1 0 0 1 
Oregon 0 15 0 6 7 0 0 3 

Washington 0 0 0 34 11 0 0 4 
Pacific Noncontiguous 0 57 0 6 14 0 0 5 

Alaska 0 0 0 0 89 0 0 35 
Hawaii 0 57 0 6 14 0 0 4 

U.S. Total 0 3 0 1 1 0 0 0 
Displayed values of zero may represent small values that round to zero The Excel version of this table prov[dej additional precision which may be accessed by 
selecting individual cells 
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Table A.4.A. Relative Standard Error for Net Generation by Fuel Type: 
Commercial Sector by Census Division and State, September 2020 

Petroleum Petroleum Hydroelectric 
Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 

New England 0 27 0 13 0 0 0 
Connecticut 0 O 0 19 0 O 0 

Maine 0 0 0 0 0 0 0 
Massachusetts 0 54 0 20 0 0 0 

New Hampshire 0 4 0 0 0 0 0 
Rhode Island 0 0 0 0 0 0 0 

Vermont 0 0 0 0 0 0 0 
Middle Atlantic 0 42 0 13 0 0 0 

New Jersey 0 204 0 25 0 0 0 
New York 0 94 0 17 0 0 0 

Pennsylvania O O O 12 O O O 
East North Central 0 61 0 6 0 0 0 

Illinois 0 51 0 28 0 0 0 
Indiana 0 0 0 0 0 0 0 

Michigan 0 246 0 5 0 0 0 
Ohio 0 0 0 4 0 0 0 

Wisconsin 0 221 0 7 0 0 0 
West North Central 0 37 0 2 0 0 0 

Iowa 0 0 0 7 0 0 0 
Minnesota 0 50 0 0 0 0 0 

Missouri 0 0 0 0 0 0 0 
Nebraska 0 0 0 0 0 0 0 

North Dakota O O O 0 O O O 
South Dakota 0 1,063 0 0 O 0 0 

South Atlantic 0 3 0 8 0 0 0 
District of Columbia 0 0 0 27 0 0 0 

Florida 0 0 0 0 0 0 0 
Georgia 0 48 0 0 0 0 0 

Maryland 0 423 0 4 0 0 0 
North Carolina 0 264 0 72 0 0 0 
South Carolina 0 0 0 0 0 0 0 

Virginia 0 0 0 0 0 0 0 
East South Central 0 0 0 23 0 0 0 

Mississippi 0 0 0 0 0 0 0 
Tennessee O O O 23 O O O 

West South Central 0 0 0 22 0 0 0 
Arkansas 0 0 0 138 0 0 0 
Louisiana 0 0 0 28 0 0 0 

Oklahoma 0 0 0 0 0 0 0 
Texas O O O 27 O O O 

Mountain 0 1,667 0 7 0 0 0 
Arizona 0 1,667 0 2 0 0 0 

Colorado 0 0 0 0 0 0 0 
Idaho 0 0 0 0 0 0 0 

Nevada 0 0 0 0 0 0 0 
New Mexico 0 0 0 25 0 0 0 

Utah 0 0 0 6 0 0 0 

Pacific Contiguous 0 67 0 3 0 0 594 
California 0 22 0 3 0 0 594 

Oregon 0 725 0 19 0 0 0 
Washington 0 0 0 0 0 0 0 

Pacific Noncontiguous 34 11 0 0 0 0 55 
Alaska 34 130 0 0 0 0 55 
Hawaii 0 0 0 0 0 0 0 

U.S. Total 15 6 0 4 0 0 42 
Displayed values of zero may represent small values that round to zero. The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.4.A. Relative Standard Error for Net Generation by Fuel Type 

Commercial Sector by Census Division and State, September 2020 (Continued) 
Solar l hermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 58 9 0 0 11 
Connecticut 0 0 0 89 89 0 0 19 

Maine 0 0 0 0 0 0 0 0 
Massachusetts 0 0 0 77 25 0 0 19 

New Hampshire O O O O O O O O 
Rhode Island 0 0 0 0 0 0 0 o 

Vermont 0 0 0 0 0 0 0 o 
Middle Atlantic 0 0 0 16 5 0 4 7 

New Jersey 0 0 0 17 8 0 0 9 
New York 0 0 0 56 7 0 8 11 

Pennsylvania 0 0 0 79 8 0 0 5 
East North Central 0 0 0 56 23 0 0 6 

Illinois 0 0 0 121 182 0 0 26 
Indiana 0 0 0 144 14 0 0 1 

Michigan 0 0 0 181 9 0 0 5 
Ohio 0 0 0 98 34 0 0 5 

Wisconsin 0 0 0 11 7 40 0 017 
West North Central 0 0 0 0 24 0 42 7 

Iowa 0 0 0 0 24 0 0 5 
Kansas 0 0 0 0 146 0 0 146 

Minnesota 0 0 0 0 56 0 42 18 
Missouri 0 0 0 0 0 0 0 O 

Nebraska 0 0 0 0 0 0 0 0 
North Dakota 0 0 0 0 498 0 0 498 
South Dakota 0 0 0 0 0 0 0 1,063 

South Atlantic 0 0 0 18 7 0 0 5 
Delaware 0 0 0 0 0 0 o o 

District of Columbia 0 0 0 O O 0 0 20 
Florida 0 0 0 68 27 0 0 18 

Georgia 0 0 0 117 117 0 0 94 
Maryland 0 0 0 52 29 0 0 4 

North Carolina 0 0 0 21 21 0 0 29 
South Carolina 0 0 O O 0 0 O 0 

Virginia 0 0 0 166 5 0 0 2 
East South Central O 0 0 93 93 0 0 22 

Mississippi 0 0 0 0 0 0 0 0 
Tennessee 0 O 0 93 93 0 0 22 

West South Central 0 0 0 21 16 0 0 21 
Arkansas 0 0 0 0 0 0 0 85 
Louisiana 0 0 0 0 0 0 0 28 

Oklahoma 0 0 0 0 0 0 0 0 
Texas 0 0 0 115 26 0 0 26 

Mountain 0 0 0 22 4 0 0 4 
Anzona 0 0 0 59 59 0 0 6 

Colorado 0 0 0 46 46 0 0 25 
Idaho 0 0 0 0 35 0 0 15 

Nevada 0 0 0 27 3 0 0 3 
New Mexico 0 0 0 0 340 0 0 26 

Utah 0 0 0 0 0 0 0 5 

Pacific Contiguous 0 0 0 17 7 0 0 3 
California 0 0 017 7 0 0 3 

Oregon 0 0 0 0 38 0 0 19 
Washington 0 0 0 0 64 0 0 62 

Pacific Noncontiguous 0 0 0 0 0 0 0 11 
Alaska 0 0 0 0 0 0 0 27 
Hawaii 0 0 0 0 0 0 0 0 

U.S. Total 0 0 0 8 3 0 2 3 
Displayed values ot zero may represent small values that round to zero 1 he Excel version ot this table provides additional precision which may be accessed by 
selecting individual cells 
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Table A.4.B. Relative Standard Error for Net Generation by Fuel Type: 

Commercial Sector by Census Division and State, Year-to-Date through September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 0 27 0 13 0 0 0 

Connecticut 0 0 0 19 0 0 0 
Maine 0 0 0 0 0 0 0 

Massachusetts 0 54 0 20 0 0 0 
New Hampshire 0 4 0 0 0 0 0 

Rhode Island 0 0 0 0 0 0 0 
Vermont 0 0 0 0 0 0 0 

Middle Atlantic 0 42 0 13 0 0 0 
New Jersey 0 204 O 25 O O O 

New York 0 94 0 17 0 0 0 
Pennsylvania 0 O O 12 0 O O 

East North Central 0 61 0 6 0 0 0 
Illinois 0 51 0 28 0 0 0 

Indiana 0 0 0 0 0 0 0 
Michigan 0 246 0 5 0 0 0 

Ohio 0 0 0 4 0 0 0 
Wisconsin 0 221 0 7 0 0 0 

West North Central 0 37 0 2 0 0 0 
Iowa 0 0 0 7 0 0 0 

Minnesota 0 50 0 0 0 0 0 
Missouri 0 0 0 0 0 0 0 

Nebraska 0 0 0 0 0 0 0 
North Dakota O 0 O O 0 0 0 
South Dakota 0 1,063 0 0 0 0 0 

South Atlantic 0 3 0 8 0 0 0 
District of Columbia 0 0 0 27 0 0 0 

Florida 0 0 0 0 0 0 0 
Georgia 0 48 0 0 0 0 0 

Maryland 0 423 0 4 0 0 0 
North Carolina 0 264 0 72 0 0 0 
South Carolina 0 0 0 0 0 0 0 

Virginia 0 0 0 0 0 0 0 
East South Central 0 0 0 23 0 0 0 

Mississippi 0 0 0 0 0 0 0 
Tennessee O 0 O 23 0 O O 

West South Central 0 0 0 22 0 0 0 
Arkansas 0 0 0 138 0 0 0 
Louisiana 0 0 0 28 0 0 0 

Oklahoma 0 0 0 0 0 0 0 
Texas 0 0 0 27 0 0 0 

Mountain 0 1,667 0 7 0 0 0 
Arizona 0 1,667 0 2 0 0 0 

Colorado 0 0 0 0 0 0 0 
Idaho 0 0 0 0 0 0 0 

Nevada 0 0 0 0 0 0 0 
New Mexico 0 0 0 25 0 0 0 

Utah 0 0 0 6 0 0 0 

Pacific Contiguous 0 67 0 3 0 0 594 
California 0 22 0 3 0 0 594 
Oregon 0 725 0 19 0 0 0 

Washington 0 0 0 0 0 0 0 
Pacific Noncontiguous 34 11 0 0 0 0 55 

Alaska 34 130 0 0 0 0 55 
Hawaii 0 0 0 0 0 0 0 

U.S. Total 15 6 0 4 0 0 42 
Displayed values ot zero may represent small values that round to zero. The Excel version ot this table provides additional precision which 
may be accessed by selecting individual cells. 

221 



WP/Nalepa 
Docket No 51381 

11/20/2020 4 20:34 PM 

Table A.4.B. Relative Standard Error for Net Generation by Fuel Type: 

Commercial Sector by Census Division and State, Year-to-Date through September 2020 (Continued) 
Solar ihermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 58 9 0 0 11 
Connecticut 0 0 0 89 89 0 0 19 

Maine 0 0 0 0 0 0 0 0 
Massachusetts 0 0 0 77 25 0 0 19 

New Hampshire O O O O O O O O 
Rhode Island 0 0 0 0 0 0 0 0 

Vermont 0 0 0 0 0 0 0 0 
Middle Atlantic 0 0 0 16 5 0 4 7 

New Jersey 0 0 0 17 8 0 0 9 
New York 0 0 0 56 7 0 8 11 

Pennsylvania 0 0 0 79 8 O O 5 
East North Central 0 0 0 56 23 0 O 6 

Illinois 0 0 0 121 182 0 0 26 
Indiana 0 0 0 144 14 0 0 1 

Michigan 0 0 0 181 9 0 0 5 
Ohio 0 0 0 98 34 0 0 5 

Wisconsin 0 0 0 117 40 0 0 17 
West North Central 0 0 0 0 24 0 42 7 

Iowa 0 0 0 0 24 0 0 5 
Kansas 0 0 0 0 146 0 0 146 

Minnesota 0 0 0 0 56 0 42 18 
Missouri 0 0 0 0 0 0 0 0 

Nebraska 0 0 0 0 0 0 0 0 
North Dakota 0 0 O 0 498 0 0 498 
South Dakota O 0 O 0 O 0 O 1,063 

South Atlantic 0 0 0 18 7 0 0 5 
Delaware 0 0 0 0 0 0 0 0 

District of Columbia O 0 0 0 0 0 0 20 
Florida 0 0 0 68 27 0 0 18 

Georgia 0 0 0 117 117 0 0 94 
Maryland 0 0 0 52 29 0 0 4 

North Carolina 0 0 0 21 21 0 0 29 
South Carolina 0 0 0 0 0 0 0 0 

Virginia 0 0 0 166 5 0 0 2 
East South Central 0 0 0 93 93 0 0 22 

Mississippi 0 0 0 0 0 0 0 0 
Tennessee O 0 0 93 93 0 O 22 

West South Central 0 0 0 21 16 0 0 21 
Arkansas 0 0 0 0 0 0 0 85 
Louisiana 0 0 0 0 0 0 0 28 

Oklahoma 0 0 0 0 0 0 0 0 
Texas 0 0 0 115 26 0 0 26 

Mountain 0 0 0 22 4 0 0 4 
Anzona 0 0 0 59 59 0 0 6 

Colorado 0 0 0 46 46 0 0 25 
Idaho 0 0 0 0 35 0 0 15 

Nevada 0 O 0 27 3 0 0 3 
New Mexico 0 0 0 0 340 0 0 26 

Utah 0 0 0 0 0 0 0 5 

Pacific Contiguous 0 0 0 17 7 0 0 3 
California 0 0 0 17 7 0 0 3 

Oregon 0 0 0 0 38 0 0 19 
Washington 0 0 0 0 64 0 0 62 

Pacific Noncontiguous O O O O O O O 11 
Alaska 0 0 0 0 0 0 0 27 
Hawau 0 0 0 0 0 0 0 0 U.S. Total 0 0 0 8 3 0 2 3 

Displayed values ot zero may represent small values that round to zero The Excel version ot thus table provides additional precision which may be accessed by 
selecting individual cells 
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Table A.5.A. Relative Standard Error for Net Generation by Fuel Type: 
Industrial Sector by Census Division and State, September 2020 

Petroleum Petroleum Hydroelectric 
Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 

New England 104 45 0 11 0 0 111 
Connecticut 0 0 0 15 0 0 0 

Maine 104 44 0 25 0 0 111 
Massachusetts 0 0 0 12 0 0 0 

New Hampshire O O O O O O O 
Rhode Island 0 953 0 37 0 0 0 

Middle Atlantic 0 28 0 8 29 0 87 
New Jersey O O O 10 O O O 

New York 0 13 0 8 0 0 87 
Pennsylvania 0 47 0 12 45 0 0 

East North Central 5 19 0 6 14 0 26 
Illinois 5 0 0 16 0 0 0 

Indiana 0 0 0 10 18 0 0 
Michigan 0 30 0 10 0 0 132 

Ohio 0 0 0 16 0 0 0 
Wisconsin 20 81 0 9 0 0 26 

West North Central 5 0 0 6 0 0 0 
Iowa 2 0 0 9 0 0 0 

Kansas 0 0 0 13 0 0 0 
Minnesota 48 0 0 0 0 0 0 

Missouri 0 0 0 0 0 0 0 
Nebraska 13 0 0 0 0 O O 

North Dakota 49 0 O 0 O O O 
South Dakota 0 0 0 0 0 0 0 

South Atlantic 11 25 98 8 0 0 49 
Delaware 0 0 0 0 0 0 0 

Florida 14 36 0 18 0 0 0 
Georgia 24 43 98 36 0 0 138 

Maryland 0 0 0 0 0 0 0 
North Carolina 7 55 0 49 0 0 538 
South Carolina 0 0 0 23 0 0 0 

Virginia 0 882 0 9 0 0 0 
West Virginia 0 0 0 0 0 0 51 

East South Central 0 77 0 10 0 0 0 
Alabama 0 95 0 21 0 0 0 
Kentucky 0 0 0 11 0 0 0 

Mississippi 0 0 0 30 0 0 0 
Tennessee 0 0 0 8 0 0 0 

West South Central 0 74 0 2 5 0 0 
Arkansas 0 990 0 47 0 0 0 
Louisiana 0 0 0 3 7 0 0 

Oklahoma 0 0 0 0 0 0 0 
Texas 0 16 0 2 7 0 0 

Mountain 20 0 0 2 5 0 0 
Colorado 0 0 0 0 0 0 0 

Idaho 115 0 0 16 0 0 0 
Montana 151 0 0 0 0 0 0 
Nevada 0 0 0 0 0 0 0 

New Mexico 0 0 0 0 0 0 0 
Utah 0 0 0 0 0 0 0 

Wyoming 20 0 0 4 5 0 0 
Pacific Contiguous 0 33 0 1 1 0 0 

California 0 0 0 1 1 0 0 
Oregon 0 0 0 28 0 0 0 

Washington 0 51 0 3 0 0 0 

Pacific Noncontiguous 0 3 O 0 0 0 58 
Alaska O 12 0 O O O O 
Hawaii 0 0 0 0 0 0 58 

U.S. Total 3 7 24 2 5 0 33 
Displayed values ot zero may represent small values that round to zero. The Excel version ot this table provides additional precision which may 
be accessed by selecting individual cells 
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Table A.5.A. Relative Standard Error for Net Generation by Fuel Type: 

Industrial Sector by Census Division and State, September 2020 (Continued) 
Solar I hermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 65 9 0 0 8 
Connecticut 0 0 0 620 620 0 0 15 

Maine 0 0 0 0 9 0 0 10 
Massachusetts 0 0 0 66 136 0 0 13 

New Hampshire O O O O O O O O 
Rhode Island 0 0 0 0 0 0 0 37 

Middle Atlantic 0 0 0 44 10 0 0 7 
New Jersey 0 0 0 75 75 0 0 6 

New York 0 0 0 84 32 0 0 10 
Pennsylvania 0 0 0 72 9 0 0 11 

East North Central 0 0 0 0 9 0 0 4 
Illinois 0 0 0 0 0 0 0 5 Indiana 0 0 0 0 33 0 0 8 

Michigan 0 0 0 0 14 0 0 7 
Ohio 0 0 0 0 21 0 0 10 

Wisconsin 0 0 0 013 0 0 7 
West North Central 0 O 0 0 0 0 0 3 

Iowa 0 0 0 0 0 0 0 2 
Kansas 0 0 0 0 0 0 0 13 

Minnesota 0 0 0 0 0 0 0 6 
Missouri 0 0 0 0 0 0 0 0 

Nebraska 0 0 0 0 0 0 0 13 
North Dakota 0 0 0 0 0 0 0 32 
South Dakota O O O O O 0 O 0 

South Atlantic 0 0 0 91 3 0 1 3 
Delaware 0 0 0 0 84 0 0 1 

Florida 0 0 0 118 8 0 0 7 
Georgia 0 0 0 0 6 0 4 7 

Maryland 0 0 0 0 0 0 0 0 
North Carolina 0 0 0 0 6 0 0 7 
South Carolina 0 0 0 133 3 0 0 4 

Virginia 0 0 0 0 0 0 0 4 
West Virginia 0 0 0 0 0 0 0 20 

East South Central 0 0 0 88 4 0 78 4 
Alabama 0 0 0 0 5 0 0 7 
Kentucky 0 0 0 0 24 0 0 14 

Mississippi 0 0 0 0 5 0 0 9 
Tennessee 0 0 0 88 10 0 78 5 

West South Central 0 0 0 0 5 0 4 2 
Arkansas 0 0 0 0 9 0 0 11 
Louisiana 0 0 0 0 7 0 0 2 
Oklahoma 0 0 0 0 0 0 0 0 

Texas 0 0 0 0 13 0 6 2 
Mountain 0 0 0 84 1 0 0 2 
Colorado 0 0 0 0 0 0 0 0 

Idaho 0 0 0 133 2 0 0 6 
Montana 0 0 0 0 0 0 0 37 
Nevada 0 0 0 0 0 0 0 0 

New Mexico 0 0 0 0 0 0 0 0 
Utah 0 0 0 0 0 0 0 0 

Wyoming 0 0 0 0 0 0 0 4 
Pacific Contiguous 0 0 0 27 8 0 3 1 

California 0 0 0 27 12 0 3 1 
Oregon 0 0 0 0 17 0 0 15 

Washington 0 0 0 0 11 0 0 6 
Pacific Noncontiguous 0 0 0 0 368 0 0 12 

Alaska 0 0 0 0 368 0 0 8 
Hawaii 0 O O O O O O 17 

U.S. Total 0 0 0 20 3 0 1 1 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides additional precision which may be accessed by 
selecting individual cells 
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Table A.5.B. Relative Standard Error for Net Generation by Fuel Type: 

Industrial Sector by Census Division and State, Year-to-Date through September 2020 
Petroleum Petroleum Hydroelectric 

Census Region and State Coal Liquids Coke Natural Gas Other Gases Nuclear Conventional 
New England 104 45 O 11 O O 111 

Connecticut 0 0 0 15 0 0 0 
Maine 104 44 0 25 0 0 111 

Massachusetts 0 0 0 12 0 0 0 
New Hampshire O 0 O O O O O 

Rhode Island 0 953 0 37 0 0 0 
Middle Atlantic 0 28 0 8 29 0 87 

New Jersey 0 0 0 10 0 0 0 
New York 0 13 0 8 0 0 87 

Pennsylvania 0 47 0 12 45 0 0 
East North Central 5 19 0 6 14 0 26 

Illinois 5 0 0 16 0 0 0 
Indiana 0 0 0 10 18 0 0 

Michigan 0 30 0 10 0 0 132 
Ohio 0 0 0 16 0 0 0 

Wisconsin 20 81 0 9 0 0 26 
West North Central 5 0 0 6 0 0 0 

Iowa 2 0 0 9 0 0 0 
Kansas 0 0 0 13 0 0 0 

Minnesota 48 0 0 0 0 0 0 
Missouri 0 0 0 0 0 0 0 

Nebraska 13 0 0 0 0 0 0 
North Dakota 49 0 0 0 0 0 0 
South Dakota 0 0 0 0 0 0 0 

South Atlantic 11 25 98 8 0 0 49 
Delaware 0 0 0 0 0 0 0 

Florida 14 36 0 18 0 0 0 
Georgia 24 43 98 36 0 0 138 

Maryland 0 0 0 0 0 0 0 
North Carolina 7 55 0 49 0 0 538 
South Carolina 0 0 0 23 0 0 0 

Virginia 0 882 0 9 0 0 0 
West Virginia 0 0 0 0 0 0 51 

East South Central O 77 0 10 0 0 O 
Alabama 0 95 0 21 0 0 0 
Kentucky 0 0 0 11 0 0 0 

Mississippi 0 0 0 30 0 0 0 
Tennessee 0 0 0 8 0 0 0 

West South Central 0 74 0 2 5 0 0 
Arkansas 0 990 0 47 0 0 0 
Louisiana 0 0 0 3 7 0 0 
Oklahoma 0 0 0 0 0 0 0 

Texas 0 16 0 2 7 0 0 Mountain 20 0 0 2 5 0 0 
Colorado 0 0 0 0 0 0 0 

Idaho 115 0 0 16 0 0 0 
Montana 151 0 0 0 0 0 0 
Nevada 0 0 0 0 0 0 0 

New Mexico 0 0 0 0 0 0 0 
Utah 0 0 0 0 0 0 0 

Wyoming 20 0 0 4 5 0 0 
Pacific Contiguous O 33 0 1 1 0 0 

California 0 0 0 1 1 0 0 
Oregon 0 0 0 28 0 0 0 

Washington 0 51 0 3 0 0 0 
Pacific Noncontiguous 0 3 0 0 0 0 58 

Alaska 0 12 0 0 0 0 0 
Hawaii 0 0 0 0 0 0 58 

U.S. Total 3 7 24 2 5 0 33 
Displayed values ot zero may r 3present small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.5.B. Relative Standard Error for Net Generation by Fuel Type: 

Industrial Sector by Census Division and State, Year-to-Date through September 2020 (Continued) 
Solar I hermal Hydroelectric 

and Other Pumped Other Energy All Energy 
Census Region and State Wind Geothermal Biomass Photovoltaic Renewables Storage Sources Sources 

New England 0 0 0 65 9 0 0 8 

Connecticut 0 0 0 620 620 0 0 15 
Maine 0 0 0 0 9 0 0 10 

Massachusetts 0 0 0 66 136 0 0 13 
New Hampshire O O O O O 0 0 O 

Rhode Island 0 0 0 0 0 0 0 37 
Middle Atlantic 0 0 0 44 10 0 0 7 

New Jersey 0 0 0 75 75 0 0 6 
New York 0 0 0 84 32 0 0 10 

Pennsylvania 0 0 0 72 9 0 0 11 
East North Central 0 0 0 0 9 0 0 4 

Illinois 0 0 0 0 0 0 0 5 
Indiana 0 0 0 0 33 0 0 8 

Michigan 0 0 0 0 14 0 0 7 
Ohio 0 0 0 0 21 0 0 10 

Wisconsin 0 0 0 0 13 0 0 7 
West North Central 0 0 0 0 0 0 0 3 

Iowa 0 0 0 0 0 0 0 2 
Kansas 0 0 0 0 0 0 0 13 

Minnesota 0 0 0 0 0 0 0 6 
Missouri 0 0 0 0 0 0 0 0 

Nebraska 0 0 0 0 0 0 0 13 
North Dakota 0 0 0 0 0 0 0 32 
South Dakota 0 O O O O O O O 

South Atlantic 0 0 0 91 3 0 1 3 
Delaware O O O O 84 O O 1 

Florida 0 0 0 118 8 0 0 7 
Georgia 0 0 0 0 6 0 4 7 

Maryland 0 0 0 0 0 0 0 0 
Nonh Carohna 0 0 0 0 6 0 0 7 
South Carolina 0 0 0 133 3 0 0 4 

Virginia 0 0 0 0 0 0 0 4 
West Virginia 0 0 0 0 0 0 0 20 

East South Central 0 0 0 88 4 0 78 4 
Alabama 0 0 0 0 5 0 0 7 
Kentucky 0 0 0 0 24 0 0 14 

Mississippi 0 0 0 0 5 0 0 9 
Tennessee 0 0 0 88 10 0 78 5 

West South Central 0 0 0 0 5 0 4 2 
Arkansas 0 0 0 0 9 0 0 11 
Louisiana 0 0 0 0 7 0 0 2 
Oklahoma 0 0 0 0 0 0 0 0 

Texas 0 0 0 0 13 0 6 2 
Mountain 0 0 0 84 1 0 0 2 
Colorado 0 0 0 0 0 0 0 0 

Idaho 0 0 0 133 2 0 0 6 
Montana 0 0 0 0 0 0 0 37 
Nevada 0 0 0 0 0 0 0 0 

New Mexico 0 0 0 0 0 0 0 0 
Utah 0 0 0 0 0 0 0 0 

Wyoming 0 0 0 0 0 0 0 4 
Pacific Contiguous 0 0 0 27 8 0 3 1 

California 0 0 0 27 12 0 3 1 
Oregon 0 0 0 0 17 0 0 15 

Washington 0 0 0 0 11 0 0 6 
Pacific Noncontiguous 0 0 0 0 368 0 0 12 

Alaska 0 0 0 0 368 0 0 8 
Hawaii O O O 0 O O O 17 

US. Total 0 0 0 20 3 0 1 1 

Displayed values of zero may r 3present small values that round to zero The Excel version of this table provides additional precision which may be accessed by 
selecting individual cells 
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Table A.6.A. Relative Standard Error for Sales of Electricity to Ultimate Customers 
by End-Use Sector, Census Division, and State, September 2020 

Census Region and State Residential Commercial Industrial Transportation Total 
New England 1 0 3 0 1 
Connecticut 1 1 8 0 1 

Maine 1 1 2 0 1 
Massachusetts 1 1 6 0 1 

New Hampshire 1 1 3 O 1 
Rhode Island 0 0 0 0 0 

Vermont 5 5 9 0 3 
Middle Atlantic 0 0 0 0 0 

New Jersey O O 2 O O 
New York O 0 2 O 0 

Pennsylvania 0 0 0 0 0 
East North Central 1 1 1 0 1 

Illinois 1 1 1 0 0 
Indiana 2 2 3 0 1 

Michigan 1 2 5 0 2 
Ohio 1 1 1 0 1 

Wisconsin 1 4 8 0 3 
West Noah Central 1 2 4 0 2 

Iowa 2 8 8 0 4 
Kansas 4 2 10 0 3 

Minnesota 2 5 11 0 4 Missouri 2 2 7 0 2 
Nebraska 2 8 12 0 5 

North Dakota 2 5 11 0 6 
South Dakota 3 9 17 0 6 

South Atlantic 1 0 2 0 1 
Delaware 1 2 17 0 2 

District of Columbia O 0 0 0 0 
Florida 1 1 8 0 1 

Georgia 2 1 5 0 2 
Maryland 1 0 3 0 0 

North Carolina 2 1 5 0 1 
South Carolina 3 1 4 0 2 

Vrginia 2 1 7 0 1 
West Virginia 1 1 0 0 0 

East South Central 1 1 2 0 1 
Alabama 3 2 4 0 2 
Kentucky 2 3 4 0 2 

Mississippi 3 2 7 0 3 
Tennessee 1 2 5 O 1 

West South Central 1 1 2 0 1 
Arkansas 3 2 6 0 2 
Louisiana 2 1 2 0 1 

Oklahoma 3 2 6 0 2 
Texas 2 1 2 O 1 

Mountain 1 2 2 0 1 
Arizona 1 2 4 0 1 Colorado 2 5 7 0 3 

Idaho 1 5 5 0 2 
Montana 2 8 8 0 4 
Nevada 1 2 1 O 1 

New Mexico 3 8 8 0 4 
Utah 2 5 3 0 2 

Wyoming 3 8 7 0 5 
Pacific Contiguous 0 1 3 0 1 

California 0 1 2 0 1 
Oregon 1 4 12 0 4 

Washington 1 5 12 0 4 
Pacific Noncontiguous 1 5 7 0 3 

Alaska 3 11 24 0 8 
Hawaii 0 0 0 0 0 

U.S. Total 0 O 1 0 O 
Displayed values of zero may represent small values that round to zero The Excel version ot this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.6.B. Relative Standard Error for Sales of Electricity to Ultimate Customers 

by End-Use Sector, Census Division, and State, Year-to-Date through September 2020 
Census Region and State Residential Commercial Industrial Transportation Total 

New England 0 0 2 0 0 
Connecticut 0 1 3 0 1 

Maine 0 1 2 0 0 
Massachusetts 0 1 5 0 1 

New Hampshire O 1 2 O 1 
Rhode Island 0 0 0 0 0 

Vermont 2 5 6 0 2 
Middle Atlantic 0 0 0 0 0 

New Jersey O O 1 O O 
New York O O 1 O 0 

Pennsylvania 0 0 0 0 0 
East North Central O 1 1 O 0 

Illinois 0 1 1 0 0 Indiana 1 2 2 0 1 
Michugan 0 2 3 0 1 

Ohio 0 1 1 0 0 
Wisconsin 0 3 6 0 2 

West North Central 0 2 3 0 1 
Iowa 1 6 5 0 3 

Kansas 1 1 7 0 2 
Minnesota 1 4 7 0 3 

Missouri 1 2 5 0 1 
Nebraska 1 6 8 0 3 

North Dakota 1 4 7 0 4 
South Dakota 1 7 12 0 4 

South Atlantic 0 0 2 0 0 
Delaware 1 2 5 0 1 

District of Columbia O O O O O 
Florida 0 0 5 0 0 

Georgia 1 1 4 0 1 
Maryland 0 0 2 0 0 

North Carolina 1 1 3 0 1 
South Carolina 1 1 3 0 1 

Virginia 0 0 4 0 1 
West Virginia 0 1 0 0 0 

East South Central 0 1 2 0 1 
Alabama 1 1 3 0 1 
Kentucky 1 3 2 0 1 

Mississippi 1 1 5 0 2 
Tennessee 1 2 4 0 1 

West South Central 1 1 1 O 1 
Arkansas 1 1 4 0 2 
Louisiana 1 1 1 0 1 

Oklahoma 1 1 4 0 1 
Texas 2 1 2 0 1 

Mountain 0 1 2 0 1 
Anzona 0 2 3 0 1 

Colorado 1 4 6 0 2 
Idaho 1 4 3 0 2 

Montana 1 6 5 0 3 
Nevada 0 1 1 0 1 

New Mexico 1 6 6 0 3 
Utah 1 4 2 0 2 

Wyoming 0 1 1 7 4 0 3 
Pacific Contiguous 0 1 2 

Califomia 0 1 2 0 0 
Oregon 1 3 8 0 3 

Washington 0 4 7 0 2 
Pacific Noncontiguous 0 4 4 0 2 

Alaska 1 9 15 0 5 
Hawaii 0 0 0 0 0 

US.Total 0 0 1 0 0 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.7.A. Relative Standard Error for Revenue from Sales of Electricity to Ultimate Customers 
by End-Use Sector, Census Division, and State, September 2020 

Census Region and State Residential Commercial Industrial Transportation Total 
New England 0 0 3 0 0 

Connecticut 0 1 8 0 1 
Maine 1 1 2 0 0 

Massachusetts 1 1 3 0 0 
New Hampshire 1 1 2 0 0 

Rhode Island 0 0 0 0 0 
Vermont 3 4 6 0 2 

Middle Atlantic 0 0 0 0 0 
New Jersey O O 2 O O 

New York 0 O 1 O O 
Pennsylvania 0 0 0 0 0 

East North Central 0 O 1 O 0 
Illinois 1 1 1 0 0 

Indiana 2 2 2 0 1 
Michigan 1 1 5 0 1 

Ohio 1 1 1 0 0 
Wisconsin 1 3 8 0 2 

West North Central 1 2 4 0 1 
Iowa 2 5 7 0 3 

Kansas 4 3 9 O 2 
Minnesota 2 3 10 0 3 

Missouri 2 2 6 0 1 
Nebraska 2 6 13 0 4 

North Dakota 2 4 9 0 4 
South Dakota 3 7 16 0 4 

South Atlantic 1 1 2 0 1 
Delaware 2 2 11 0 1 

Distr,ct of Columbia O 0 0 0 0 
Florida 1 1 7 0 1 Georgia 2 2 5 0 2 

Maryland 1 0 1 0 0 
North Carolina 2 2 4 0 1 
South Carolina 3 2 4 0 2 

Virginia 2 1 6 O 1 
West Virginia 1 1 0 0 0 

East South Central 1 1 2 O 1 
Alabama 2 2 4 0 2 
Kentucky 2 2 4 0 2 

Mississippi 4 3 8 0 3 
Tennessee 1 2 5 O 1 

West South Central 1 1 2 0 1 
Arkansas 3 3 5 0 2 Louisiana 2 2 2 0 1 
Oklahoma 3 3 7 0 2 

Texas 2 1 3 O 1 
Mountain 1 2 3 0 1 

Arizona 1 3 6 0 1 
Colorado 3 6 9 0 3 

Idaho 2 4 4 0 2 
Montana 3 5 12 0 4 
Nevada 1 3 1 O 1 

New Mexico 5 9 11 0 5 
Utah 4 7 4 0 3 

Wyoming 3 7 7 0 4 
Pacific Contiguous 0 1 2 0 0 

California 0 1 1 0 0 
Oregon 1 3 11 0 3 

Washington 1 3 10 0 2 
Pacific Noncontiguous 1 3 4 0 2 

Alaska 3 8 18 0 5 
Hawaii 0 0 0 0 0 

US. Total O O 1 O O 
Displayed values of zero may represent small values that round to zero The Excel version ot this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.7.B. Relative Standard Error for Revenue from Sales of Electncity to Ultimate Customers 

by End-Use Sector, Census Division, and State, Year-to-Date through September 2020 
Census Region and State Residential Commercial Industrial Transportation Total 

New England 0 0 5 0 1 
Connecticut 0 1 9 0 1 

Maine 0 1 7 0 1 
Massachusetts 0 1 7 0 1 

New Hampshire 0 1 13 0 2 
Rhode Island 0 0 0 0 0 

Verrnonl 1 4 4 0 2 
Middle Atlantic 0 0 0 0 0 

New Jersey O O 1 O O 
New York O 1 1 O O 

Pennsylvania 0 0 0 0 0 
East North Central 0 0 1 O 0 

Illinois 0 1 1 0 0 
Indma 1 2 1 0 1 

Michigan 0 1 4 0 1 
Ohio 0 1 1 0 0 

Wisconsin 1 2 6 0 2 
West North Central 0 1 3 0 1 

Iowa 1 4 6 0 2 
Kansas 1 2 6 0 1 

Minnesota 1 3 8 0 2 
Missoun 1 2 4 0 1 

Nebraska 1 5 9 0 3 
North Dakota 1 3 7 0 3 
South Dakota 2 6 12 0 3 

South Atlantic 0 0 2 0 0 

Delaware 1 2 6 0 1 
District of Columbia 0 0 0 0 0 

Flonda 1 1 5 0 0 
Georgia 1 1 4 0 1 

Maryland 0 0 1 0 0 
North Carolina 1 1 3 0 1 

South Carolina 1 1 3 0 1 
Virginia 1 1 4 0 1 

West Virgima 0 1 0 0 0 
East South Central 1 1 2 0 1 

Alabama 1 1 3 0 1 
Kentucky 1 3 2 0 1 

Mississippi 2 2 6 0 2 
Tennessee 1 2 4 0 1 

West South Central 1 1 2 0 1 
Arkansas 1 2 4 0 1 
Louisiana 1 1 2 0 1 

Oklahoma 1 2 5 0 1 
Texas 2 1 2 0 1 

Mountain 0 1 2 0 1 
Anzona 0 2 5 0 1 

Colorado 1 4 7 0 2 
Idaho 1 3 3 0 1 

Montana 1 4 8 0 3 
Nevada O 2 1 0 1 

New Mexico 2 6 10 0 3 
Utah 2 5 3 0 2 

Wyoming 2 6 5 0 3 

Pacific Contiguous 0 1 2 0 0 
California 0 1 1 0 0 

Oregon 1 3 9 0 2 
Washington 1 2 8 0 2 

Pacific Noncontiguous 1 2 3 0 1 
Alaska 2 6 13 0 3 
Hawai: 0 0 0 0 0 

US.Total 0 0 1 0 0 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A.8.A. Relative Standard Error for Average Price of Electricity to Ultimate Customers 
by End-Use Sector, Census Division, and State, September 2020 

Census Region and State Residential Commercial Industrial Transportation Total 
New England 0 0 2 0 o 

Connecticut 0 0 8 0 1 
Maine 0 0 1 0 0 

Massachusetts 1 0 3 0 1 
New Hampshire 1 O 1 O O 

Rhode Island 0 0 0 0 0 
Vermont 3 2 4 0 2 

Middle Atlantic 0 0 0 0 0 
New Jersey O O 1 O O 

New York 0 0 1 O 0 
Pennsylvania 0 0 0 0 0 

East North Central 0 0 0 o o 
minois O 0 0 0 0 

Indiana 1 1 1 0 1 
Michigan 0 1 1 0 1 

Ohio 0 0 0 0 o 
Wisconsin 1 1 2 0 1 

West North Central 1 1 1 0 1 
Iowa 1 3 2 0 1 

Kansas 2 2 4 O 2 
Minnesota 1 2 2 0 2 

Missouri 1 1 3 0 1 
Nebraska 1 2 3 O 2 

North Dakota 1 1 2 O 2 
South Dakota 2 3 4 0 2 

South Atlantic 1 0 1 0 0 
Delaware 1 1 8 0 1 

District of Columbia 0 O 0 O o 
Florida 1 1 3 0 0 

Georgia 2 1 2 0 1 
Maryland 0 0 2 0 0 

North Carolina 1 1 2 O 1 
South Carolina 2 1 2 0 1 

Virginia 1 1 3 0 1 
West Virginia 0 0 0 o o 

East South Central 1 1 1 0 1 
Alabama 2 1 1 O 1 
Kentucky 1 1 1 0 1 

Mississippi 2 2 3 0 2 
Tennessee 1 1 2 O 1 

West South Central 1 1 1 0 1 
Arkansas 2 2 2 0 1 
Louisiana 1 1 1 0 1 

Oklahoma 2 2 3 0 1 
Texas 1 1 1 0 1 

Mountain 1 1 1 0 1 
Arizona 1 1 1 0 1 

Colorado 3 2 3 O 2 
Idaho 1 1 1 0 1 

Montana 2 3 4 0 1 
Nevada 1 1 0 0 0 

New Mexico 4 3 4 0 2 
Utah 3 3 1 0 2 

Wyoming 2 2 2 0 1 
Pacific Contiguous 0 1 2 0 1 

California 0 0 1 0 0 
Oregon 1 1 3 0 2 

Washington 1 2 1 0 1 
Pacific Noncontiguous 1 3 3 0 2 

Alaska 2 6 9 0 4 
Hawaii 0 0 0 0 0 

U.S. Total 0 0 0 0 o 
Displayed values ot zero may represent small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table A 8.B. Relative Standard Error for Average Price of Electricity to Ultimate Customers 

by End-Use Sector, Census Division, and State, Year-to-Date through September 2020 
Census Region and State Residential Commercial Industrial Transportation Total 

New England 0 0 5 0 1 
Connecticut 0 1 10 0 1 

Maine 0 1 7 0 1 
Massachusetts 0 1 8 0 1 

New Hampshire 0 1 13 0 2 
Rhode Island 0 0 0 0 0 

Vennont 2 6 6 0 3 
Middle Atlantic 0 0 0 0 0 

New Jersey O 0 1 O 0 
New York 0 1 1 0 0 

Pennsylvania 0 0 0 0 0 
East North Central 0 1 1 0 0 

Illinois 0 1 1 0 0 
Indiana 1 3 2 0 1 

Michigan 0 2 4 0 1 
Ohio 0 0 1 0 0 

Wisconsin 1 3 8 0 2 
West North Central 0 2 4 0 1 

Iowa 1 7 7 0 3 
Kansas 1 2 8 0 2 

Minnesota 1 4 9 0 3 
Missouri 1 3 6 0 1 

Nebraska 1 7 11 0 4 
North Dakota 1 4 9 0 4 
South Dakota 1 9 15 0 4 

South Atlantic 0 0 2 0 0 
Delaware 1 2 6 0 1 

District of Columbia O O O O O 
Flonda 1 1 7 0 1 

Georgia 1 1 5 0 1 
Maryland 0 0 2 0 0 

North Carolina 1 1 4 0 1 
South Carolina 1 1 4 0 1 

Virginia 1 1 5 0 1 
West Virginia 0 1 0 0 0 

East South Central 1 2 2 0 1 
Alabama 1 2 3 0 1 
Kentucky 1 4 3 0 1 

Mississippi 2 2 7 0 2 
Tennessee 1 3 5 0 1 

West South Central 1 1 2 0 1 
Arkansas 1 2 5 0 2 
Louisiana 1 1 2 0 1 
Oklahoma 1 2 6 0 2 

Texas 2 1 2 O 1 
Mountain 0 2 2 0 1 
Anzona 0 2 5 0 1 

Colorado 1 5 8 0 3 
Idaho 1 4 4 0 2 

Montana 1 7 7 0 3 
Nevada O 2 2 O 1 

New Mexico 2 8 11 0 4 
Utah 1 6 4 0 2 

Wyoming 1 8 6 0 4 
Pacific Contiguous 0 1 3 0 1 

California 0 1 2 0 0 
Oregon 1 4 10 0 3 

Washington 1 4 9 0 3 
Pacific Noncontiguous 1 4 5 0 2 

Alaska 2 9 18 0 5 
Hawaii 0 0 0 0 0 

U.S Total O O 1 0 0 
Displayed values of zero may represent small values that round to zero The Excel version of this table provides additional precision which may be 
accessed by selecting individual cells 
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Table B 1 Mapr Disturbances and Unusual Occurrences. Year-to.Date 2020 
Number of 

Restoration Date and NERC Customers 
Year 

2020 

2020 

Month Event Date and Time 1-lme 

1 01~09/202011·07 PM 01/09/202011 18 PM 

1 01/09/202011'7 PM 01/09/2020 11 19 PM 

Duration 

0 Hours 11 Minutes 

0 Hours,12 Mnutes 

Utility/Power P©ol Region 

Entergy Tcansmiss,on Control Center South SPP RE 

Entergy . Transmiss,on Operat,ons Eng,neenng SPP RE 

.Area Affected Type or Disturbance Loss (megawatts) 
tlectncal bystem beparaoon 

(Island,ng) where panor parts 
o~powergnd /mn(s) 

operational in an otherwise 
blacked out area or wan Ihe 
pamj fa,lureofan integra~ed 

electncalsystem System 
Afkansas Operabons Unknom, 

UI,UXI>eelell 4 I dl ISI, I,SSKN I KjSS 
.th,n. area, contra~ to 

design of three or more Bulk 
Eleclr,c System Faciit,es 

caused by a common 
disturbance (excluding 

successful automauc 
reclos,ng) Severe 

Weather/Transmlss,on 
Arkansas Yell County Interupbon 0 

Uilexpela, Ila,Isilst.Io,i,oss 

vwithin &sarea, conlragto 
design dthree or more Bulk 

Electrc System Faci/es 
caused by a common 
/stulbance(excluding 

successful automnauc 

Affected 

Unknown 

0 

reclos/g) -Severe 
WeathedT,ansm,ss,on 

2020 1 01/1152020 2 25 AM el/11/2020 7 56 AM 5 Hours 31 Minutes Entergy Transn,ssnn Operabons Engineenng SPPRE Arkansas Cross County 22 7541 Inerrupton 

Lossof electnc service tomoce 
than 50.000 customers for 1 

2020 1 01/ll/2020 3 30 AM 01/11/2020 5 30 PM 14 Hours 0 Minutes Entergy Cop SPP RE A,kansas Texas hour or more Sev/e Weather Unknown 68138 

2020 1 01/11/202012 50 PM 

2020 1 01/11/2020120 PM 

01/12/2020 1 33 PM 24 Hours 43 Minutes 

Hours Minutes 

Southern Company 

Tennessee Valley Authorly 

Loss of elctncservicetonlore 
than 50,000 customers for 1 

S ERC Alabama Georgia Mis,ss,pp: I,/r or more -Sev/e Weather 
Electncal System beparation 
(Islanang) where palt or paits 

of power gnd remain(s) 
operational In an othef¥~se 

blacked out area or v,Alhin the 
paftal failure of m integrated 

electncalsyslem Severe 
SERC Tennessee Weather 

219 30715 

4 Unknown 

2020 1 01/11/20201102 PM 01/12/2020 2 01 AM 2 Hours, 59 Minutes Duke Energy Carollnas SERC 

Lossof electncserv,ceto more 
North Carol,r,a Soulh than 50000 customers for 1 

Caroi,na hour or more -Severe Wealher Unknown 65475 

2020 1 01/17/2020 528 AM 01/17/20201013 AM 4 Hours 45 Mnutes Pacific Gas & Electnc Co 

Electncal System Separation 
(Istanding)where partorpa/s 

of power gnd remain{s) 
operauonal In an olhemse 

blacked out area or wlhun Ihe 
pamal failureof an integrated 

electrica! system Severe 
Weather/Tlansmission 

WECC Caldomia HIm!)0!dl County. Inte,ruptw 87 67864 

2020 1 

2020 1 

2020 2 

2020 2 

01/24/2020 4 34 AM 

01/30/2020 301 AM 01/30/2020 4 36 AM 

02/0/2020 1 30 PM 02/07/2020 808 PM 

02/06/2020 2 29 PM 02/07/2020 12 44 PM 

Hours. Minutes Cadomia Depaitment d Water Resources 

Western A~ea Power Admn,strat,on . Upper Great 
1 Hours 35 Minutes Pla~ns Region 

30 Hours 38 Minutes Duke Energy Carolinas 

22 Hours 15 Minutes Duke Energy Pmgess 

WECC 

MRO 

SERC 

SERC 

Fuel supply emergencies that 
could,mpact electric pa,// 

system adequacy or rel,ab,Iily 
CaWomla Fuel Supply Defic~ency 

unexpeeiea , ral.n.siof' ,oss 
~thln e area, contrary to 

design, oflhreeormore Bulk 
Electnc Syslem Facilities 

caused by a common 
disturbance (excluding 

successful automa. 
North Dakota Burleigh reclos,ng) Transmission 

County Intenupt,on 
Loss ol electnc sen,·ice to rnore 

than 50.000 custome,s for 1 
hcur or more Severe 

North Carolina South Weathedrransmlssion 
Carolina Interrupt,on 

Loss 01 electnc ser,ice to rnore 
than 50000 customers for 1 

hourormore Severe 
Weather/Ddlnbutjon 

Nom Carolina Intenupbon 

0 0 

75 0 

Unkncmn 89500 

Unkno~ 284256 

Loss of electnc se,vlce to more 
than 50,00'cuslomers 'rl 

2020 2 0/07/2020 848 AM Hours Minutes Dinnton Enefgy VA SERC Virginia North Carolina hour ox more Severe Weather Unknonn 87000 
Lossol eleclncsefv,cetomore 

lhan 50 000 cuslomefs (or 1 
hour orrnofe Severe 
Weather/[),stnbulion 

2020 2 02;07/202011 ·00 AM Hours Minutes Exekn Corporabon/PECO RF Pennsylvania Unknonn 52000 Inlernipt,on 

2020 2 

2020 2 

2020 2 

2020 2 

02/07/2020 2 42 PM 02,10/2020 9 25 AM 

02/07/2020 4 25 PM 02/08/202012 OOPM 

02/09/2020 9 30 AM 02/09/2020 9 40 PM 

02/11/2020 7 13 AM 02/11/2020 4 OOPM 

N,agara Mohawk Power Corporat,on (dba Nauoral 
66 Hours 43 Minutes Gnd) 

19 Hours, 35 Minutes ISO New England 

12 Hours 10 Minutes Pac,I,c Gas & Elecu,c Co 

8 Hours 47 Minutes Portland General Electnc Co 

Lossof electncserv,cetornore 
than 50 000 customers (or 1 

NPCC New Yolk hour or more Severe Weather 
Connec!]cut Maine 

Massachusetis New Loss of electnc service to more 
Hampshire Rhode Island than 50,000 cuslomers for 1 

NPCC Vermont hour or more -Severe Weilher 
lawornla. AJameda lounly 

Conta Costa County EI 
Dorado County Nevada 

County. Placer County, Sierra 
County Santa Clara County. Loss of electric service to more 
Napa County Mann Counly than 50 000 custorners tor 1 

WECC Santa Cruz County hour or more Severe Weather 
UneXpecU,O IransfiussK>$, loss 

within Ils area, cor,Uary to 
design of three or rnore Bulk 

Eleclnc System Fac,/es 
caused by a common 
di/u,bance {excluding 

successful automate 
recloslng) Tinsmssm 

WECC Ore{/n Clackamas County Intern,pt,on 

Unknavn 7500 

Unknovm 123359 

500 145000 

Unknm 0 

Loss of electncserv,ceto more 
N/hem and Ce"a Ihan 50,000 customers for 1 

2020 2 02/1 7/2020 4 00 AM Hours, Minutes Pacrfic Gas & Ejeclnc Co WECC Cahforri hour or rnore Sevem Wealher 91 70000 
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Table B 1 Major [ isturoances an d U,usuai Occurrences, Year-to-Date 2020 
Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Ti me Time Durat,on Utility/Power Pool Region Area Affected Type or Disturbance Loss (megawatts) Atlected 

2020 3 03/01/2020 8·00 AM 

2020 3 03ml/20201127 AM 03/01/2020 9 47 PM 

Hours, Minutes 

10 Hours 20 Minutes 

Some.et Operating Company 

Entecgy. Transmission Operalons Engineenng 

Fuel wpply emergences that 
could impact electnc poner 

s~stem adequacy i relab,1~y -
NPCC Western NY Fuei Supply Deficiency 675 

ui,expeelec /ans~ss,on loss 
~thtn a area contrsy to 

design ofthreeormore Bulk 
Electnc System Facikes 

caused by a common 
cts/manie (exclud'r,g 

successful autornauc 
fects:ng) -T/ns~sS,on 

SERC Misssgppi Rankin County *mpon 19 
u,Iexpee(eo l,ansmlbsui lbs 

wlh'n I afea. ccntgyto 
design /Ihreeorrnore Buik 

Eleclnc System Fac,iues 
caused by a common 

d,stl,rbance (excluding 
successful automat,c 

Unknovm 

3136 

reclogng> T,ansmss,on 
2020 3 0/12/2020 1 03 AM 03/12/2020 3 00 AM 1 Hours 57 Minutes PECO Ene,gy Co RF Pennsylvama Internuption 40 15864 

LossofelectncservK]etomore 
than 50 000 customels tor 1 

2020 3 03/16/2020 1201 PM 03/16/2020 110 PM 1 Hours 9 Minutes Padic Gas & Electnc Co WECC Calorn' hour or mo,e -Severe Weather 165 110800 

Loss of electnc service to more 
than 50,000 customers for 1 

2020 3 03/18/2020 7 09 AM Hours Minutes Ulah hourornlore Natural Disaster 237 73000 Pac,f,corp WECC 

2020 3 

2020 3 

2020 3 

03/24/2020 2 55 AM 03/24/2020 6 50 AM 

03/26/2020 9 29 PM 03/26/2020 9 47 PM 

03/29/2020 8 27 PM 03/29/2020 11 04 PM 

3 Hours 55 Minutes 

0 Hours 18 Minutes 

2 Hours 37 Minutes 

ISO New England 

FirstEnergy Com 

Entergy Transaiss,on Opembons Engineenng 

Conneclcut Massachusetls Loss of electnc service to more 
Mane New Hampshire than 50 000 custome. for 1 

NPCC Rhode Island Vermont hour of more -Severe Weather 
UI,expel:U3(j 'Iat/I.Slon K>SS 

v„th,n E area contray to 
des•gn ofthreeormore Bulk 

Electnc System Facitues 
caused by a common 

d:slurt>ance (exduding 
successful automaoc 

recjoslng) Transmss,cn 
RF Ohio Interrupuor, 

U~IexpecU,U Iiarisi,~Isslor~K>ss 
within Its area cori,rary to 

design of three or more Bulk 
Eleclnc System Fac/I,es 

caused by a common 
(isturbance (exdudrng 

successful automa. 
reclos,ng) Transmission 

SERC M,ss,ssipp, Panola CounW Interruptal 

Unknown 51026 

19 11964 

4 1558 

2020 3 0301/2020 11 45 AM 03/31/2020 8 00 PM 8 Hours 15 M,nu[es Southern Company SERC 

Lcss of electnc serv:ce Io mcre 
than 50,000 customers for 1 

Albama Gecrga hour or more.Severe Weather 412 
ur,expecteo Iiansmlss,on ioss 

~thin ts area contra,y to 
design ofthreecrmore B/k 

Electrr System Faclues 
caused by a commcn 
/sulrbance (excluding 
successfulautoma. 

57744 

2020 4 04/02/2020 1 37 PM 04/022020 2 43 PM 1 Hours 6 Minutes Nebraska Put,I,c Power Dlstnct MRO 
Ieclos,ng) Tinsmss,on 

Nebraska. York County Intenupt,on 5 
tleclncal byslem bepara(Jon 

(Islandng) where part or pafts 
of power gnd remain(s) 

operat,on' in an othelw,se 
biacked OLR area a within the 

Unknown 

2020 4 04/05/2020 3 46 PM 04105/020 5 35 PM 

2020 4 04~)7/2020 11 39 PM 04/07/2020 11 46 PM 

1 Hours 49 Minutes 

0 Hours 7 Minutes 

Pacific Gas & Electric Co 

Bonnevi'e Po,ver Admn,straucn 

pa~t,a! failure of an Integrated 
electnca! system.Severe 

WECC Calom,a Stanislaus County Weather 7 
u,~expeclea I,ai.1,~ssion,oss 

Mthm ks area contrary'o 
design ofthreeormoreBulk 

Etectnc System Fac/t}es 
caused by a cornmon 

/slurbance (excluding 
successful automat,c 

reclos,ng) Transmission 
WECC Washington Inte,rupbort 

6814 

2020 4 04/08/2020 l 21 AM 04/08/2020 3 56 AM 2 Hours 35 Minutes Ohuo Edison Co WECC 

Loss N electnc se,v,ce to more 
han 50 000 customers for 1 

Chi hour or more Severe Weather Unknown 82509 

Loss of electric serv,ce to more 
than 50,000 customers for 1 

2020 4 04/0W2020 9 57 PM 04/09/2020 8 59 AM 11 Hours, 2 Minutes Duke Energy Mich~est RF Ohlo Kentucky hour or more Severe Weather Unkno,vn 78314 

2020 4 04/08/2020 10 03 PM 04/09/020 7 36 AM 9 Hours 33 Minutes Duke Energy MKbest RF 

Loss /eleclnc servlce to more 
than 50 000 customers for 1 

Indiana hour or more -Severe Wealher Unknown 93000 

Loss of e,eanc servlce tomore 
than 50.000 cusromers for 1 

2020 4 04/09.2020 7 25 PM 04/10/2020 3 30 AM 8 Hours 5 Minutes CenterPolnt Energy TRE Texas Hams County, hour or more -Severe Wea~er UnknaK 95000 

2020 4 04/09/2020 7 40 PM 04/1 1/20201000 PM 

2020 4 04/11/2020 11 24 AM 04/·11/202011 42 AM 

50 Hours 20 Minutes 

0 Hours 18 Minutes 

ISO New Ervanj NPCC 

Pacrf~colp WECC 

Lossofeiectncservicetornore 
than 50000 customers f. 1 

Ma,ne hour or more Severe Weather 
ur}e;*ecle<J ilans,iuSWonk>ss 

within ~s area contrary to 
desgn oflfeeornnore B:!k 

Electric System Facilities 
caused by a coc~ncn 

dislurbance (excluding 
successful automatic 

reclosmg) -Tinsmsslon 
Wyoming Intem*ion 

Unknown 340000 

0 0 

2020 4 04/12/2020 5·00 PM 04/14/2020 1 25 AM 32 Hours, 25 Minutes Southern Company 

Lossofetectnc serv,cetcmore 
than 50 000 custorners for 1 

SERC Miss,sippl Alabama Georgia hourormore Severe Weather 448 62828 

2020 4 04/12/2020 613 PM 04/13/2020 3 23 PM 21 Hours 10 Minutes AmencM Electnc Pcmer - {SPP Relati!,ty Regon) TRE 

Loss/electnc secv,ceto more 
than 50000 customers for 1 

Texas hour or more Severe Weather Unkno,m 63289 
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Table B 1 Mmor Disturbances and Unusual Occurrences, Year-to.Date 2020 
Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Time Time Ducatlon Utmty/Power Pool Region Area Affected Type of Disturbance Loss (megawatts) Affected 

2020 4 04/12/2020 8 30 PM 04/14/2020 9 00 AM 36 Hours 30 Minutes Arkansas Electnc Coop C<NP SPP RE 

Lossof electric servicetomore 
than 50 000 customers for 1 

AA<ansas hour or more Severe Wealher Unknoun 51000 

Loss / electric service to more 
than 50 000 customers for 1 

2020 4 04/12/2020 8 45 PM Hours Minutes Entergy Corp SPPRE Arkansas hour or more Sevece Wealher Unknonn 95318 

2020 4 04/12/2020 9 28 PM 04/15/2020 12 00 PM 62 Hours 32 Minutes American Electnc Powaf (RFC Rehabdity Regon) 

Loss of electnc sennce to more 
than 50 000 customers tor 1 

RF Virgnia West\4rglr,a hourormore Severe Weather Unknoun 104000 

2020 4 04/ly20201245AM 04/13/2020 3 OO AM 2 Hours 15 Minutes Tennessee Vat!ey Althor~y 

Loss oY electric service lo more 
than 50,000 customers for 1 

SERC Tennessee Hammon County hourormore Severe Weather Unkno./n 120000 

2020 4 04/13/2020 3 30 AM 04/14/2020 618PM 38 Hours 48 Minutes Duke Energy Cafofnas SERC 

Lossof eleclncservlcetomore 
Nc,th Carolina South than 50 000 customers for 1 

Carohna hour or more Severe Weather Unknown 216400 

2020 4 04 r /2020 7 31 AM 04/13/2020 2 DO PM 6 Hours 29 Minutes Duke Energy Progress SERC 

Loss of electr,c serv~ce to more 
North Ca,olina South Ihan 50 000 customers for 1 

Carolina hour or more Severe Weather Unknown Unknown 

Lossot electnc servlce to more 
lhan 50 000 customers for 1 

2020 4 04/13/2020 8·08 AM Hours, Minutes Domin,on Energy Soulh Carolina SERC South Caro!ina hour or more Sev/e Weather Unknown 72233 

2020 4 

2020 4 

04/13/2020 10 25 AM 

04;13/2020 1·05 PM 

04/13/2020 655 PM 

04/14/2020 4 00 PM 

8 Hours 30 Minutes 

26 Hours, 55 Minutes 

Domw»on Energy lA SERC 

ISO New Eng!and NPCC 

Loss of etect,ic ser/,ce to more 
than 50 000 customers .1 

North Car/ina hour or more Severe Weather 
lonnecbcut Maine 

Massachusetl New Loss of electdc selv,ce to rnore 
H,rpsh,re Rhode Island than 50,000 customeis R>r 1 

Vecmont hour of mo,e Severe Wea'er 

Unknown 95000 

Unknown 68476 

Lossofelectnc serricetomore 
Alabama Mississippi Georgia than SO,000 customers for 1 

2020 4 04/20/202012 59 AM 04/20/2020 8 40 AM 7 Hours 41 Minutes Southern Company SERC Flonda hour or mole Severe Weather 552 77341 

2020 4 04/23/2020 4 30 AM 04/23/2020 7 OOAM 2 Hours, 30 Minutes Entermf Cop SERC 

Loss of electnc service to more 
M,ss,ss,pp, Afkansas than 50 000 customefs kx 1 

louismna hour ornire Severe Wealer Unknivn 55184 

2020 4 

2020 4 

04/23/2020 8·00 AM 04/23/2020 11 40 PM 

04~24/2020 900 PM 04/24/2020 933 PM 

15 Hours 40 Minutes 

0 Hours 33 Minutes 

Southern Company 

Pacific Gas & Electric Co 

Loss of eleclnc serv,ceto r/ore 
Alabama Georgia M,ssiss,pp, 1han 50,000 customers for 1 

SERC Florida hour or more Severe Wealher 375 
tleculeal t,yslem bept,fal,on 

(Islan/ng) where part or parts 
of pcmergnd fern/n(s) 

opecal,or,a!¢nar, othen•Ase 
blackedoutareaorw,U~inthe 
partial failure of an integrated 

Cahfomma Piacer County electncal system System 
WECC Nevada County Operations 5 

52163 

945 

2020 4 

2020 4 

04/26/2020138 AM 

04/28/2020 8 01 PM 04/28/202011 21 PM 

Hours Minutes 

3 Hours 20 Minutes 

Flon(la Power & Light 

E,itergy - Transmission O[eralins Eng,neenng 

FRCC 

TRE 

Lossof eleclc serv,ceto Inore 
than 50 000 customers for 1 

Flon(la hour or moce Severe Weather 
unexpecied I,ansmisslon loss 

Mth,n *s area.conlrary to 
des, of three or more Bulk 

Electric Syslem Facilities 
caused by a common 

d,stufbanci {excluding 
successful aglomabc 

reclosing) Transmission 
Texas Jefferson County Intem~pt,on 

Unknoun 49999 

14 1 

Loss of electnc seMce to nue 
than 50000 customers Ior 1 

2020 4 04/292020 5 55 AM 04/29/2020 7 00 PM 13 Hours 5 Mnutes Cente,PInt Energy Houston Eleclnc LLC TRE Texas lams County hour or more Severe Weather Unki}own 146660 

2020 4 

2020 4 

04/29/2020 6 00 AM 04/29/202012 31 PM 

04/30/2020 3 00 PM 

6 Hours. 31 Minutes 

Hours. Minutes 

Entergy Corp 

Exelon Corporation/PECO 

Loss /eiecuic sen.cetomore 
Ihan 50 000 customers iof 1 

SERC Louisiana hour or more Severe Weather 
Pennsy~an,a 8ucks County, 

Chester County Delaware 
County Montgomery County Loss of eteck sewe to nue 

Philadelphia County lori< Ihan 50 000 customers ior 1 
RF County hour or more Severe Weather 

Unknown 77933 

Unknown 78007 

2020 5 05/4/202011 59 AM 

2020 5 0913/2020 512 AM 

05/07/2020 800 PM 

05/13/2020 2 07 PM 

80 Hours 1 Minutes 

8 Hours, 55 M,nules 

Tennessee Valley Authoriy 

Bonnevilie Power Administrat,on 

Loss of eleclnc sennce to more 
than 50000 customers for 1 

SERC Tennessee Davdson County, hourormore SeveceWeather 500 
Ui~eXpeclecl Ilaillss,or~K)ss 

within its area central to 
design. / three or more Bulk 

Electnc System Facibtles 
caused by a common 

disturbance {excluding 
successful automatic 

reclosmg) Transm,ss,cn 
WECC Wasl~ingtcn Intefrupl,on 0 

130000 

Lossof e~ectr,cse~ce ton,ore 
Niagara Mohawk Power Corporabon (dba Naaonal than 50,000 customers for 1 

2020 5 05/15/2020 555PM 05/17/2020 6 00 PM 48 Hoocs S Minutes Gn® NPCC New York Saratoga Counly hour ormo. Severe Weather Unknown 52 

2020 5 05/22/2020 4 35 PM 0W23/2020 3 29 PM 22 Hours, 54 Minutes Duke Energy Car/nas SERC 

Lossofelecu,c serv,cetornore 
Nonh Carolina South than 50 000 customers for 1 

Carolina hour or more Severe Weather Unknov,n 108190 

2020 5 05/24/2020 4 45 PM 

2020 5 05/25/202010 58 AM 05/25/2020 100 PM 

Hours, Mir,ules 

2 Hours. 2 Minutes 

Oklahoma Gas & Electnc Co 

LCRA Transmisston Se,v:ces Corporam 

SPP RE 

TRE 

loss / electnc senqceto more 
than 50000 customers for 1 

Central Oklahoma hour or more Severe Wealher 
ui,expecleul.,isrr,iss,o,ik>ss 

./in Rs area contrary to 
dessn of three or more Bulk 

Electnc System Facil,bes 
caused by a common 

disturbance (exclu/ng 
successful automauc 

reclos,ng) Tmnsm,ss,on 
Texas Kerr County, Jntenuplion 

Unknovm 54000 

8 3745 

Loss of electncsefv,ce to niue 
than 50,000 customers for 1 

2020 5 05/2 /2020 515 PM 05/29/2020 6 30 AM 37 Hours 15 Minutes Centelf>~nl Energy Houston Electric LLC TRE Texas Hams County. hour or mom Severe Weather UnknoA,n 382000 
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Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Time Time Durat,on Ut,1'y/Po*r Pool Region Area Affected Type of Disturbance Loss {rnegawatts} Alected 

2020 5 05/27/2020 5 20 PM 

2020 5 05/29/2020 5·01 PM 05/29/2020 6 57 PM 

2020 6 06/03/202012 30 PM 06/03/2020 600 PM 

Hours Minutes 

1 Hours. 56 Minutes 

5 Hours 30 Minutes 

CenterPo,nt Energy 

F,rstgnergy Corp 

Exelon Co(porat,cn /PECO 

Loss of electnc service to more 
than 50.000 customers for 1 

TRE Texas hour or mo/e Severe Weamer 
/*xpecleu i~ai.:Illl.ss 

w,thin,[sarea conlra,yto 
design,ofthreeormoreeulk 

Elecllc System Fac,~ues 
caused by a common 

/stl,fbance (excluding 
successful automa. 

iedosrg) ·Trarsr,ssll 
RF Pennsklvanla Waeen Coung Intl'ruplion 

Pennsy,ama Wucl<s county 
Chester County Delaware 

County Monlgomefy County, Loss of electnc servlce to more 
Ph,ladelph,a County York than 50 000 customers for 1 

RF County hour or mofe.Severe Weather 

Unknivn 273269 

0 0 

Unknown 7080(JO 

2020 6 06/03/2020 1·00 PM 06~06/2020 4 30 PM 75 Hours 30 Minutes Public Service Electnc & Gas RF 

Loss of electnc service to more 
than 50,(X)0 cuskxnem kx 1 

New Jersey hour or more -Severe Wealher 80 87000 

2020 6 06/03/2020 1 36 PM 06/03/2020 4 30 PM 

2020 6 06/09/2020 11 21 AM 06/09/2020 12 01 PM 

2020 6 08/10/202012 22 PM 06/10/2020 5 00 PM 

2 Hours 54 Minutes 

OHours 40Mmutes 

4 Hours, 38 M,nules 

Jersey Certral Pov,er & U Co 

Bonneville Paver Administration 

Consumers Energy Co 

Lossof electncservlcetomore 
Ihan 50000 customers for 1 

RF New Jersey hour or more -Severe Wealher 
u,iexpec~o ~ iansnwss,o~, loss 

v~th,n 8 area contrafy to 
design of three or mcxe Bulk 

Eleclnc System Fac,~es 
caused by a common 

/sturbance (excluding 
successful autonuoc 

reclos,ng) Transmssion 
WECC Washington Inter,·upuon 

Ivnuigdli /lauul /oui,~y, 
Lake County. M,ssaukee 
County, Benz,e Count~ 

Leelanau County, Man,stee 
County We*M Coun) 

Monte/m County Kent 
County Ottawa County Van 

Buren County, St Joseph 
County, Arenac County, Loss of electnc senlce to more 

Sag~naw County Cannon than 50.000 customers for 1 
RF County Branch County, hourorrrKre Severe Wealher 

Unknoin 78079 

0 0 

Unknown 270000 

2020 6 

2020 6 

06/10/2020 5 24 PM 06/11/2020 6 OO PM 

06/10/2020 7 30 PM 

24 Hours 36 Minutes Amencan Elecwc Power - {RFC Renab,Iity Region) 

Hours Minutes Det,oit Edison Co 

Loss of electric sen,ce to more 
Oh,o· Indiana Kent,cky West than 50000 customers for 1 

RF Virgin hour or more Severe Weather 
Michigan Oakland Gounty, 

Macomb County Wayne 
County San,Iac Coun) 
Tuscola County Huron 
County Lapeer County Loss of electnc selv)ce to more 

Lfv:nglon County Monroe man 50,000 customers ior 1 
RF County hour or more Severe Weather 

Unknown 85822 

Unkni#n 237000 

2020 6 

2020 6 

2020 7 

06/27/2020 4·00 PM 

06/29/2020 2 32 PM 

07/01/2020 7 26 PM 

08/28/2020 2 27 AM 

06/29/2020 4 35 PM 

07/01/2020 7 44 PM 

10 Hours 27 Minutes 

2 Hours 3 Minutes 

0 Hours 18 M,nules 

Southern Company 

Enlergy Transmission Operations Eng,neenng 

F,rs'Energy Colp 

SERC 

SPP RE 

RF 

Loss or eiectnc sen,ce to more 
than 50,000 customers /or 1 

Alabama Georgia hcur of nlxe Severe Weather 
U~,expeC[eo ilaf~S,~~sslo,~ K,sS 

w,th,n Its area, contrary to 
desg; ofthreeorrnofe Bulk 

Electnc System Fac,/t,es 
caused by a common 
dsturbance (excluding 

successYul auloma. 
rectoslng) Tans~sslon 

Arkansas Garland County Interruption 
u.xpeclo , fansm,ss,ol loss 

/In E area contrafy to 
design ofthreeormor/Bulk 

Electric System Fac,/ues 
caused by a common 

csturbince (exdudng 
successfutautoma. 

reclosing) Transmss,on 
Penisy~van,a tnteffu~On 

33480 78109 

0 0 

32 2013 

2020 7 07/02/2020 8 30 PM 

2020 7 0787/2020 11 38 AM 07/07/020 6 24 PM 

2020 7 07/07/2020 1 09 PM 07/08/2020 817 AM 

2020 7 07/07/2020 7 1?PM 07/07/202011 49 PM 

Hcurs Minutes Califom,a Department cf Water Resources 

6 Hours 46 Minutes Los Angeles Depanrrert of Water & Po,er 

19 Hours 8 Minutes Public Seivlce Company of Colorado 

4 Hours 32 Minutes Amencan Electnc Po,ver. (RFC Reliat,!Ity Regan) 

WECC 

WECC 

WECC 

RF 

Fuel supply ernergenc~es mat 
could impact etectnc power 

system adequacy or rel:ab,bty 
California Butte County Fuel Supply Dekiency 

UfR,xpe[.l,30 i,ar,bi,NSS,Cllk,bs 
within its area, contra~' to 

desagn ofthreeorrnore Bulk 
E!ectnc System Fac,Nt:es 

caused by a common 
d,smrt>arce (excluding 

successtul automa. 
Cahfom,a Los Angeles reclogng) Transmss:on 

County, Intemjption 
Ui,expeclea,ial~smiss,0(Iloss 

/th,n. area, contrary lo 
deslgn ofthreecrmore B/k 

Electnc System Fac,ht,es 
caused by a common 
Isturbance (excluding 

successful autorna. 
reciosng).Transrn,ss,on 

Colorado Interruplon 
ullexpecleu ilalb~I@SSR*Ik>» 

*in £sarea contraryto 
design, of three gr mom Bulk 

Electric System Facinl,es 
caused by a common 

dsll,rbance (excluding 
successful auto,r~c 

reclos'g) -Severe 
West Vign,a Wyomng Weather/Transrniss,on 

County Intem,pucn 

0 0 

0 0 

0 0 

Unknown Unkno*n 

Fuel supply emergenc~es that 
couk! impact e!ectnc power 

system adequacy or ~ellab,i,ty 
2020 7 07/08/2020 6 45 PM Hours. Minutes Calrfom/ Department of Water Resources WECC Carifom,a Fuel Supply Deficiency 0 0 
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Restoration Date and NERC Customers 
Year Month Event Date and Time Time Duration Utility/Power Pool Region .Area Affected Type of Disturbance Loss {megawatts) Affected 

Fuel supply emergencies that 
could impacl etectnc power 

system adequacy or reliability 
2020 7 07/11/2020 4 55 AM Hours Minutes Calitom,a Depalnenl of Water Resources WECC CaWom,a Fuel Supply Dekmcy o o 

Lossof eleclncserv:cetomore 
than 50000 customers for 1 

2020 7 07/11/2020 930 PM Hours. Minutes Soulhwest Power Pool Inc SPP RE Oklahoma houror more -Severe Weather Unknown 94700 

2020 7 07/11/20201130 PM 

2020 7 0?/122020 4 3 OAM 

07~2/2020 6 30 AM 

07/13/2020 500 AM 

7 Hours, 0 M.utes 

24 Hours, 30 Minutes 

Oklahoma Gas & Eleclnc Co 

Oncor Electnc Del,ve,y Company LLC 

SPP RE 

TRE 

Lossot electnc serviceto more 
than 50 000 customers Ior 1 

Oktahoma A,kansas hour or more Severe Wealher 
I exas Cc~I,n Coumy, Dallas 

County Denton County Loss of electnc service to more 
Rockval County Tarrant than 50 000 customers kx l 

County hour or more Severe Weather 

Unknown 68000 

Unknonn 48000 

2020 7 07/1W2020 10 30 AM Hours Minutes Somersel Operating Company NPCC 

Fuel suppty emergenc,es that 
could impact eleck pouer 

system adequacy or rellab,1,9 -
New York Niagara County Fuel Supply Deficiency 675 

2020 7 07/19/2020 2 30 PM 07/21/2020 6 48 PM 

2020 7 07/22/20201130 AM 07/22/2020 219 PM 

2020 7 07/25/2020 7 58 PM 07/27/2020 7 00 PM 

2020 7 07/25/2020 9·00 PM 07/26/2020 4 00 PM 

2020 7 07/30/2020 5 54 PM 07/30/2020 818 PM 

2020 8 0801/2020 11 14 AM 0&'10/2020 9 26 PM 

2020 8 08/02/2020 7 43 PM 08/0/202010 27 PM 

52 Hours, 18 Minutes Demt Edison Co 

2 Hours, 49 Mnutes F,rsIEnergylo,p 

47 Hours 2 Minutes Amencan Etectnc Power Texas 

19 Hours 0 M,nules Magic Valley Electric Cooperative Inc 

Wes,em Area Power Administration Upper Great 
2 Hours 24 Minutes Plains Region 

226Hours 12 Minutes Amencan Electric Power Texas 

2 Hours 44 Minutes M,dAmencan Energy Co 

Loss N eleclnc selvlce to more 
than 50000 custome' for 1 

RF Michgan hour or more Severe Weather 
u.xpec[eo I ransm,ss,oa loss 

w,lh,n its area contraD' to 
design of three or more Bulk 

Eleclnc System Fac,%ties 
caused by a common 

distulbance(excluding 
successful automatic 

rec!ostng) -Transmss,on 
RF WestVirgin,a Tucke,Counly. Intem,pti~ 

Iexas Nueces lounly, 
Kleterg County, Cameron 

County, Witlacy County, Loss of electnc senlce to more 
Hidalgo Counly, Starr County, than 50.000 customers for 1 

TRE Kenedy County. hour or more Severe Weather 
I exas Hl®o lounty. 
Cameron County, Starr 

County Kenedy County, Loss of electnc service to more 
Willacy County Brooks than 50000 customers for 1 

TRE County Jim Hogg Counly hour or rnore Severe Weathef 
ur,expectee Ilar,s,T~iss,oll loss 

wtlhin its area, contra4 to 
design ot three /more 8/< 

Electnc System Facitt:es 
caused by a common 

dlurbance (excluding 
successiulaulomabc 

Nebraska Scotts Blutt recloslng) Transmss,on 
MRO County, Interruption 

Public appeal to re<kuce the 
use oj eleclnc,ty fox purposes 

Texas Cameronloun\y of mintainingtheco/nuayoi 
Wiltacy County H:dalgo the Bulk Eleclnc System 

TRE County Stafr Counb Severe Wealher 
u:,expec~ea I I ar,srn,sslo:, loss 

vwithin :S area contraor to 
des,gn, oflhreeormore Butk 

Eleclnc System Fac,ht,es 
causedbyacommon 

disturbance (exclu/ng 
successful automabc 

reclosing) -Transm,sslon 
SERC Illinois Rock Is!and Coun) Interrupt$on 

Unkno'/n 158500 

0 . 

Unknown 201208 

125 84000 

0 0 

Unknown Unknown 

0 0 

2020 8 08/03/20201115 PM 08/06/2020 7 00 AM 55 Hours 45 Minutes Duke Enemy Progress SERC 

Loss ol electnc sennce to r,ore 
North Calol,na Soulh Ilian 50 000 customers for 1 

Carolina hourormore Severe Wealher Unknov,n 340000 

2020 8 08/04/2020 4 41 AM 08/05/2020 4 26 PM 35 Hours 45 Minules Don'nlon Energy VA SERC 

Loss of eieclnc sen,ice lo more 
Ihan 50 000 customers for 1 

Virgnua hour or more Severe Wealher 
I~U(U'Lall>Illid OIUI~SW~k 

Unknown 508000 

2020 8 08/04/2020 6·01 AM 08/06/2020 3 30 PM 57 Hours 29 Minutes North Carolina El Member Corp SERC 

Counly Columbus County, 
Pender County Duphn 

Ccunty Cnskow County 
Jones County Craven 
Counly,Jones Coun~r, 
Beaufo,tlounty Belte 

County Chowan County Loss ot electnc serv,ce lo more 
Gates Counly Perquimans Ihan 50000 customers for 1 

Coi,nty, hour or more Severe Weather 311 125987 

Loss of ejectncservlce tomore 
than 50.[X)Ocuskonlers for l 

2020 8 08/04/2020 900 AM 0*05/2020 6 00 PM 33 Hours, OM,nutes Delmarva Power & Light Company RF Delaware hour or more Severe Weather Unknown 100000 

Loss of electric service to more 
than 50000 customers for 1 

2020 8 08,04/202010 30 AM Hours Minutes AtJanl,c Cily Electnc Co Rf New Jersey hour ormore Severe Weather Unknown 70000 

2020 8 08/04/20201120 AM 08/07/202010 55 AM 

2020 8 08/04/2020 12 00 PM 

2020 8 08.D/202012 00 PM 08/07/2020 6 00 AM 

71 Hours 35 Minutes 

Hours, Minutes 

66 Hours 0 Minutes 

Pub!,c Ser,nce Electnc & Gas 

Exelon Corporabon/PECO 

Orange and Rockland UI/les Inc 

Lossof eleclncsenncetomore 
tlian 50.000 customers for 1 

RF New Jersey hour or more Severe Weather 
Pennsylvania Bucks l.ounty, 

Chester County, Delaware 
County Montgomery County Loss of electric semce [o more 

Philadelphia County, York [han 50,000 customers for 1 
RF County hour or more Severe Weather 

New Yo,1< Rockland /ounty, 
Orange County Sulliv~ 

County. New Jersey Bergen Loss / electnc servm lo mofe 
Coun) Passaic County Ihan 50 000 customers for 1 

NPCC Sussex County, hourorni/ Severe Weamer 

60 75000 

Unknl'n 137103 

Unknim 160000 

2020 8 0804/202012 18 PM 08/08/2020 5 31 PM 101 Hours 13 Minutes Jersey Central Power & Lt Co RF 

Loss of electnc senlce l mom 
Ihan 50.000 customers for 1 

New Jersey hourormore Severe Weather Unkn.. 788000 

2020 8 08'04/2020 1·00 PM 08/04/202011 59 PM 

2020 8 08/04/2020 1 31 PM 

10 Hours 59 Minutes 

Hours, Minutes 

Long Island Pover Aughonty 

Consolidaled Edison {W New York, Inc 

NPCC 

NPCC 

New Yo,k Nassau Col,n) Loss of electnc se rv,ce lo more 
Suffolk Coun'y, Queens [han 50,000 customers (or 1 

Coun~ hourormore Severe Weather 
New York Bronx Lounty 

Richmond County, Queens 
County, Kings County, Loss of eleclnc service to more 

Westches~ec Courny, New 1han 50,000 cuslomefs for 1 
York Counly hour or more Severe Weather 

3907 420000 

Unknown 271119 
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Table B 1 Major Disturbances and Unusual Occurrences. Year-to-Date 2020 
NumberoT 

Restoration Date and NERC Customers 
Year Month Event Date and Time Time Duration Utitrty/Power Pool Regin Area Affected Type o r Disturbance Loss (megawatts} A"cted 

New Yofk Dutchess County Loss of e!eclnc service to more 
Orange County Ulster than 50 000 cuskxne,5 kx 1 

2020 8 0W04/2020 2 OOPM 0&08/202012 00 PM 94 Hours, 0 Minutes Central Hudson Gas & Elec Cap NPCC County, hour or more Severe Weather Unkno•m 116818 

Lossof eleclnc serv,cetomore 
lhan 50,000 custome. for 1 

2020 8 0W04/2020 2 35 PM Hours. Minutes Avangnd/NYSEG NPCC New Yo,k hour or more Severe Weather Unknown 76120 

2020 8 08/04/2020 2 35 PM 08/10/202011 00 AM 140 Hours 25 Minutes New York State Eleclnc & Gas NPCC 

Loss of e,ectnc service to more 
lhan 50 000 customers for 1 

Ne¥,Yolk Broome CounW hourormore Severe Weather Unknom, 76120 

2020 8 

2020 8 

2020 8 

08/04/2020 3 15 PM 08/07/202010 27 AM 

08/05/2020 5 58 PM 08/05/2020 8 53 PM 

0W07/2020 5 13 AM 

67 Hours 12 Mnules 

2 Hours 55 Minutes 

Hours, Minutes 

ISO New Eng!and 

Entergy- Transmssion Operabons Engmeenng 

Consolldated Edison (1 New York Inc 

Connecticut Massachusetts Loss cr eteclnc sennce to more 
New Hampshire Maine than 50,000 custome. (or 1 

NPCC Rhode Island Vermont hour or more Severe Weather 
UfleXpeCW<J IlanS~i~SSIUI MJSb 

w,th,n ks area, contrafy to 
des,gn of three or more Bu(k 

Electnc System Fa¢,@Ues 
caused by a common 

dislurbance (excluding 
successfulautorrec 

reclosing) Transm,ssm 
TRE Texas Orange County, Interruption 

Uncontrolied Ioss ol 300 
Megawatts or more of firm 

system loads for 15 mnutes or 
New log Queens pounty more from a s,ngte inc,dent 

NPCC New Yofk County, Severe Weather 

2000 11 88247 

89 19785 

500 187068 
Iowa Uallas lounly Polk 
County Warren County 

Mad,son County, johnson 
County Scott Counly Ill,no,s t oss ofelectnc sen,ce to more 

Rock Island County Heng than 60000 customers for 1 
2020 8 08/10/2020100)AM Hours, Minutes MidAmencan Energy Co MRO County, Merter County hour or fore Severe Weather 950 300000 

2020 8 08/10/2020 11 00 AM 08/10/2020 400 PM 

2020 8 08/10/202012 38 PM 

5 Hours, 0 Minutes 

Hours, Minutes 

Central livia Po.ver Cooperal,ve 

All,ant Energy 

Ii•ia Webster Counly, 
Greene County. Dallas 

County, Ham!1[on County. 
Boone Counly Polk County, 

Ha,d'n County Story Counb 
Jasper County Grun* 

County, Marsha& County, Uncontrolled loss of 200 
Taina County. Poweshuek Megawaus or more of fisn 

County 8enton County lovie system Ioacts kx 15 minutes or 
County Linn County. Johnson nx>re from a single inctdent for 
County Jones County. Cedar enuues w,th prev,ous yeafs 

County Muscabne County peak demand Iess than or 
Jackson Counly Clinton equal to 3 000 Megawatts 

MRO Counly, Scoa County Severe Wealher 
Uncontrolled loss ol 300 

Megawalts or more / f,m 
system Ioads for 15 minutes or 
more Irom a single incident 

MRO Iowa Severe Weather 

550 

1400 

Unknown 

250000 

Illinois Cook County Will 
Cwnty, DIPage County lake 
County Kane County Grundy 

Ccunly, LaS/Ile County. Loss of electnc serv,ce to more 
DeKalb County McHenry than 50 000 customers for 1 

2020 8 08 / 10 / 2020 2 30 PM Hours , M , nules ComEd SERC Cointy . Lee Counb ·, hour or mofe Severe Weather Unknc '/ n 856000 

Lossofelectncse,vlceto more 
than 50,000 customers for 1 

2020 8 08/10/2020 4 OOPM 08/13/020 3 00 PM 71 Hours 0 Minutes Ameren Imnois Conwany SERC Illinois M:ssoun hcur or more Severe Weather Unknown 135000 

2020 8 08/10/20201039 PM 

2020 8 08/13/2020 151 PM 

2020 8 08/14/2020 4 39 PM 

2020 8 08/14/2020 5 15 PM 

2020 8 08/14/2020 6 36 PM 

2020 8 08/14/2020 6 45 PM 

08/13/020 3 48 PM 

08113/2020 4 27 PM 

08/14/2020 5 42 PM 

08/15/2020 9 00 PM 

08/14/2020 8 42 PM 

0W14/2020 912 PM 

65 Hours 9 Minutes 

2 Hours, 36 Minutes 

1 Hours 3 Minutes 

27 Hours, 45 Minutes 

2 Hours 6 Minutes 

2 Hours 27 Minutes 

Northern In/ana Pub Serv Co 

E I Paso Eleclnc 

Entergy Transmss,on Opemtins Engneenng 

Calrfom,a ISO 

Pack Gas & Electnc Co 

Soulhem Ca!,kornia Edison Co 

Lossol electnc serv,celo more 
than 50 000 customers for 1 

RF Indlana hour or more Severe Wealher 
}-innlc>al sheddingol lou 

Mega,valts or more 
Implemented under emergency 

operatlnal poicy System 
TRE Texas El Paso Coui~ty Operat,ons 

uilxpec~el I fai~s,/.. /. 
w,lhin Rs area contrary to 

design o[Ihreeormorelulk 
Electric System Fac,Ilues 

caused by a common 
/stu,bance (excluding 

successful automauc 
reclos,ng) .Transmission 

SERC Louisiana St charles Pansh, Intem,!*,on 
1·,m, load shedding ol 100 

Mega'atts or more 
implemented under emergency 

oferatl>lai pohcy Severe 
WECC Cai,tom,a Weather 

~ irm load shejling ol 100 
Megavalts or more 

implemented under emergency 
operauonal po!!cy System 

WECC Cahtomla Operal,ons 
l.al'om. Kem lounly /ngs 
County Los Angeles CounV. 

Orange County, R,versK!e Firm load shedding of 100 
County San Berna/ino Megawatts or more 
County Sarita Earbara implemented under emergency 
County, Tulare County operational Ix)Iicy Sy/em 

WECC Ventura County Operauons 

Unknown 95300 

218 57060 

101 12671 

1120 Unknown 

560 220000 

1419 132000 

M,nnesola Anoka Coun~. Loss of electnc senAce to more 
Hennepln County Ramsey ihan 50 000 customers for 1 

2020 8 0214/2020 8·00 PM 08/16/2020 5 00 PM 45 Hours OM,nutes Northem Stales Pov,ec Co MRO County Washngton Counly hour or mole Severe Weather Unkr,oun 60000 
Mrrn ioad shedd,ng ot 100 

Megawatts or more 
implemented under emergency 

opefaliona! polly Severe 
2020 8 08/15/2020 2 53 PM 08/1 S/2020 8 00 PM 5 Hours 7 Minutes Cal~orn:a tSO WECC Calrfom:a Weather 795 Unknov,n 

2020 8 0/15/2020 3·00 PM 0W15/2020 7 45 PM 4 Hours, 45 Minutes Southern C/ fomla Edison Co 

Lalilorn,a Inyo lounty Kem 
County Los Angeles County F,m load shedding of 100 

Orange(ounty R,vers,de Megawatts or mcce 
County San Bemar(lino implemented under emefgency 
County Tulare County operational po!:cy System 

WECC Ventura County, Operabons 200 70000 
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~ ifm load shedding ol 100 
Megavatts or more 

implemented under emergency 
operational policy System 

2020 8 08/152020 6 25 PM 08/15/2020 7 44 PM 1 Hours 19 Minutes Pacific Gas & Electnc Co WECC Califom,a Operabons 459 220000 

2020 8 08/16/2020 3 44 AM 

2020 8 08/16/2020 5 30 PM 

2020 8 08/16/2020 8·00 PM 

2020 8 08/17/2020 8 21 AM 

2020 8 08/17/2020 3 05 PM 

08/17/2020 218 PM 

0W16/2020 710 PM 

08/18/2020 900 PM 

08/17/2020 9 01 AM 

08/17/2020 9 24 PM 

34 Hours 34 Minutes 

1 Hours 40 Mnules 

49 Hours, 0 Minutes 

0 Hours 40 Minutes 

6 Hours, 19 Minutes 

Pacf,c Gas & Electnc Co 

California ISO 

Oncor Electnc Der,ve,y Company LLC 

Pac/ic Gas & Electric Co 

California ISO 

Loss o! electnc sen,iee to more 
than 50 000 customers for 1 

WECC Carfom,a hour ormore Severe Weather 
Put)lic appeal to reduce the 

use of electm~y for pu[poses 
of maintaining the continuity d 

(he Buk Eleclnc System 
WECC California Severe Weather 

i exas LOI.County. Ualla5 
County Denton County, 

Tarrant County Ellis County 
Kaufman County Johnson 
County, Ander~on Coun~ 
Angel,na County Grayson Loss of electnc ser,:ce to more 

County, S,mth Coung than 50,000 customers for 1 
TRE W,chila County, hour or more -Severe Weather 

tieclr,cal bystem beparabon 
(Islanding) where pa,tor parts 

of power gnd remain (s) 
operat,onal In an otherw,se 

blacked out area or w,thin the 
pafbaJ failure of an inlegrated 

electncal system Severe 
WECC Ca!,fom}a luba County Weather 

Public appeal to reduce U~e 
use of eleclncity Ior puiposes 

of maintaining the conunu,ty of 
the Buk Elect System 

WECC CaN[orn,a Severe Wealher 

409 124266 

712 Unknown 

Unknown 300000 

2 2 

829 Unknown 

2020 8 0/18/2020 1 30 PM 0W18/2020 8 30 PM 

2020 8 08/1/2020 2·00 PM 0/18/2020 900 PM 

2020 8 08/18/2020 2 30 PM 

2020 8 08/18'2020 2 44 PM 011 B/2020 3 14 PM 

2020 8 0819/2020 1 27 AM 08/19/2020 3 03 AM 

2020 8 08/19/202012·00 PM 08'19/2020 9 00 PM 

2020 8 08/1 W2020 200 PM 08/19/2020 9 00 PM 

2020 8 08/19/2020 2 00 PM 08/19/2020 9 00 PM 

2020 8 08/20/2020 3 29 PM 08/20/2020 3 39 PM 

2020 8 08/23/202010 30 AM 

7 Hours, 0 M~nutes 

7 Hours 0 Minutes 

Hours Minutes 

OHours 30 Minutes 

1 Hours 36 Minutes 

9 Hours, 0 Minutes 

7 Hours 0 Mtnutes 

7 Hours O MJnutes 

0 Hours 10 Minutes 

Hours Minutes 

California ISO 

NV Energy 

Anzona Public Service Co 

Oncor Electnc Delery Company LLC 

F,rMEnergy Corp 

City of Redding 

NV Energy 

San River Pgect 

Nebraska Public Power Distnct 

Sculhwestem Pu M,c Sennce 

WECC 

WECC 

WECC 

TRE 

RF 

WECC 

WECC 

WECC 

MRO 

TRE 

Publ,c appeal to reduce Ihe 
use of eleclncrty Mr pu,poses 

d ma,nlan,ng We conbnuiy of 
Ihe Bulk Electric System 

CaUfo,nla Sever/Wealher 
Public appeal to reduce the 

use d electrkc~y ~or purposes 
of maintaining the cont,nuiy of 

the Bulk Electric System 
Nevada Severe Wealher 

Putmc appeal to reduce the 
use of eleclncfly for pufposes 

of maintainng Iheconbnukyof 
the Bulk Eteclnc System 

Anzona Severe Weather 
U I IeXpeeleO , lai Ibl I,Ib~Il)~ , IOSS 

./in. area, conlrary to 
design ofthreeormoreBulk 

Electnc System Fac,1~bes 
caused by a common 
dislrbance (excluding 

successful automate 
Texas Culberson CountyJ reclos,ng) .T,ansm,ssion 

Reeves County Interrupuon 
unexpec(eulra,~snuss,or,ioss 

w,th,n ~s area contrary to 
design of three or more 8ulk 

Elec~nc System Facil,ties 
caused by a common 

disturbance (excluding 
successful automauc 

reclos,ng) Transm,ssicn 
Ohio Trumbun County Intemlp¢jon 

Public appeal lo reduce lhe 
useof eieclnci~ forpurposes 

of ma,ntaln,ng me cont,nu#y of 
Ihe BuR Electnc System-

Call~om,a Severe Weather 
Public appeal to reauce the 

use / etectr,ciM for purposes 
/maintaln,nglhecontmuqot 

Uhe Bulk Electnc System -
Nevada Severe Weather 

Pubil appeal to reduce the 
use cf eteclnc,~ for purposes 

ot maintaining the co/nu,Iy of 
the Buk Electnc System 

Anzona Mancopa Counb' Severe Wealhe' 
UileXpecuo Iralk.~~,i~S,OI~IOSs 

v~th,n fts area contrary to 
design. of three oc more 8ulk 

Electnc Sys[em Facililjes 
caused by a common 

disturbance{excluding 
successful aulotnal,c 

reclosirg) Transmission 
Nebraska Custer County, Interrupt,on 

Publl appeal to reduce lhe 
used electncig forpurposes 

of ma,ntalnng U/e cont,nu~y of 
the Bulk Electnc System 

Texas panhandle SE NM Severe Wealher 

917 Unknown 

7800 1400000 

0 Unknown 

205 238 

22 16107 

Unknown Unknown 

7500 1400000 

1200 0 

60 Unknown 

Unknown Unkr,own 

Lossof e~eclncserv,cetomore 
than 50 000 customers for 1 

2020 8 08/27/2020 115 AM Hours Minutes Entergy Cog TRE Texas Louisiana hour or more Severe Weather Unknown 615992 
Louisiana lalcasieu Pansh, 

Beauregard Pansh. Ibena 
Pansh Acadia Pansh. 

Evangelie Pal·~sh RapdIs Loss of electnc sen.ce to more 
Pansl), St Landry Parish, tlian 50,000 cuslomers # 1 

2020 8 08/27/2020 314 AM Hours M'nutes Cleco Power LLC SERC Vernon Parish hour or more -Severe Weather Unknown Unknown 

Loss cf elecU,c sennce to more 
Uian 50 000 custon·~s for 1 

2020 8 08/27/2020 500 AM 09/03/202012 00 PM 175 Hours 0 Minutes louls,ana Generating LLC SERC Louisiana hour ormore Severe Weather 200 50000 

2020 8 0/27/2020 7 «) AM 08/30/2020 7 00 PM 84 Hours 0 Minutes City of Alexandna SERC 

Complete operauonal ~a:lure or 
shul down of the transn~ss,on 
and,'or dislnbubon of eleclncal 

Louis,ana Rap,des PinA system -Smere Wealher 48 Unknown 

2020 8 08/27/2020 7 40 AM 08/31/2020 3 33 AM 91 Hours. 53 M,nutes Ameocan Eleclnc Pov.er· (SPP Rei,abdfty Region) SERC 

Lossof e)ectncselv,ce tomore 
than 50,000 customers for 1 

Louisiana Texas hour or more Severe Weather Unknown 47927 
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Table B 1 Maior D<sturbances and Urusua! Occurrences. Yea--to-Date 2020 
Numberof 

Restoration Date and NERC Customers 
Year Month Event Date and Time TIe Durat,on Utillty.ower Pool Reg~on Area Affected Type o f Disturbance Loss (megawatts) Alected 

2020 8 08/27/2020 7 40 AM 08/31 /2020 7 40 AM 

2020 8 08//20201202 PM 08/27/202010 54 PM 

2020 8 08/27/202012·05 PM 

2020 8 0827/202012·06 PM 0W27/202010 49 PM 

2020 8 08/27/202012 44 PM 08/27/2020 11 00 PM 

96 Hours, 0 M'nutes 

10 Hours 52 Minutes 

Hours Minutes 

10 Hours, 43 Minutes 

10 Hours 16 Minutes 

Southv,iest Power Pooi Inc 

MISO 

Entefgy Transm,sson Control Cemer. North 

Entergy Transrr,ss,on Operatnns Engireenng 

Enlergy Services Inc 

Loss of electnc sennce to mcre 
than SO 0(X) customers for 1 

SERC Lou¢s,ana Texas hour or more Severe Weather 
"n Ioad shedding ol 100 

Mega,atts or more 
implemented underemergency 

opera"onal pohcy -Severe 
TRE Texas Wealher 

*Irm Ioacj shedding / 100 
Mega,atls or more 

Impenented under emergency 
operat,onal policy ·Severe 

TRE Texas Weather 
hrrn Ioad shedding ol 100 

Megawetts oc more 
implemented under emergency 

ope/.na! pohcy -Severe 
TRE Texas Weather 

Public appe' to reduce le 
use or etectnc, for purposes 

ol ma,ntaning the conbnuiy of 
the Buk Eiectnc System 

TRE Texas Severe Wealher 
~m load shedding / lou 

Megawatls or more 
rited under emergency 

Texas Montgomery County operat,ona! policy -Severe 

Unknown 130000 

573 Unknown 

350 Unknown 

581 Unknown 

Unknown Unknown 

2020 8 0 & 27 / 2020 1 24 PM Hours M~nutes Entergy Transmsgon Conlol Center South TRE Liberty County Wesher 208 Unknov / 

2020 8 08,27/2020 5 11 PM 08/2812020 10 00 AM 16 Hours, 49 Minutes ISO New England 

Ccnnectcut Massachusetts Loss ol electnc servlce to more 
New Hampshire Maine than 50 000 custome. for 1 

NPCC Rhode Island Vermont hour or more Severe Weather 100 60687 

2020 8 08/28/2020 42? PM 08/28/2020 7 26 PM 

2020 9 09/03/2020 1 46 PM 09/03/20201047 PM 

2020 9 0005/2020 5 20 PM 09/05/2020 8 37 PM 

2 Hours 59 Minutes 

9 Hours 1 Minutes 

3 Hours 17 Minutes 

8onnevine Po/er Adrnwxstr/on 

Snohom,sh County PUD No 1 

Calrfcmia ISO 

WECC 

WECC 

WECC 

Totaigenecabon loss ¥Athr, 
cnem,nute/ greaterthanor 
equ/ to 2 000 Megawatts,n 

the Eastern or Western 
Interconnect,on orgreaterlhan 
or equal to 1 400 Megavarts,n 

the ERCOT Interconnecbon 
Washington Oregon Severe Weather 

ui.xpecie,a I iai,si,i,ssio,~ i<>ss 
w~hin 8 area conlriy to 

deslgn of threeor more 8ulk 
Electric System Faci'ues 

caused by a common 
/sturbance (excluding 

successful automa. 
redogng) Transmssin 

Wash~n~<*1 Irlter,upuon 
Pwbnc appeal [o reouce tne 

useorelectnc,9 for purposes 
of ma,nla,nig the cortrluly of 

the Buk Eleclnc System 
Ca9forn/ Severe Wealher 

0 0 

Unknown Unknown 

986 Unknov,n 

2020 9 09/05/2020 5 25 PM 

2020 9 09/0/2020 4 00 PM 

2020 9 09/0&/2020 4 30 PM 

09/05/020 8 55 PM 

09/06/2020 9 00 PM 

09/062020 9 05 PM 

3 Hours 30 M nutes 

5 Hours 0 Minutes 

4 Hours 35 Minutes 

Impenal imgation Distnct 

NV Energy 

California ISO 

WECC 

WECC 

WECC 

1·,frn Ioag shead,ng ol IOU 
Megavatls or more 

implemented under emergency 
operational policy -Severe 

Calrfornia Impenat County Weather 
Publ,c appeai to reduce the 

useofelectr=yfcrpurposes 
of maintaining ihe continu I[y of 

the Buk Electnc System 
Nevada SevereWeather 

Public appe~ to reduce tne 
usec(eteclnc,~:orpurposes 
/ maintatnig the con,nu,y / 

the Bulk Electnc System 
Calorn/ System Operabons 

100 20000 

8180 1400000 

1071 Unknown 

Lossdelectnc ser,ice Iomore 
Calrfom,a Loslgeles than 50 000 customers for 1 

2020 9 OWO / 2020 5 · 00 PM 09107 / 2020 3 00 AM 10 Hours OMinutes Los Angeles Depa , tment of Water & Pcwer WECC County hour or more Severe Wealher Unkno . vn 72000 

Total generatrn loss w,ih,n 
one ri~nute d greater than or 

equa! to 2,000 Megawatts in 
the Eastern or Western 

Interconnecbonorgreater'an 
or equal to 1,400 MegaMIIs in 

Wash,ngwn Oregon the ERCOT Int€rconnecbon -
2020 9 09092020 5 36 PM 09/06/2020 7 27 PM 1 Hours 51 Minutes Bonneione Power Adm, Istra'on WECC Ca~fom,a System **s 0 0 

2020 9 0W07/2020 913 AM 09/08/2020 6 00 AM 20 Hours, 47 Minutes Public Uut,V Distnct No 1 of Okanogan County WECC 

Complete giat,onal I/ure or 
shut down of [he transmission 
and/or dlstnbut,on of electncal 

Washington system Natural Disaster 80 21000 

2020 9 09/07/2020 6·00 PM 09/08/2020 6 00 PM 

2020 9 09;07/2020 7·05 PM 09/0W2020 10 00 PM 

2020 9 098712020 10 40 PM 09/09/2020 5 24 PM 

24 Hours OMinutes 

26 Hours 55 Minutes 

42 Hours 44 Minutes 

Puget Sound Energy 

Po,Uand General Electnc Co 

Pac,fic Gas & EJecinc Co 

Lossof elana sennceto rnore 
Washlgton Kltsap County than 50 000 customers for 1 

WECC King County P,erce County hour or more Severe Weather 
Oregon Muknomah County 

Washington County 
C!ackamas County Mancn Loss/ eleclnc serv/eto n=e 

County Yamh,11 County, Polk * 50 CIO custon~ers for 1 
WECC County hour or more Severe Wealher 

Loss ol electnc serv,ce to mofe 
man 50000 customers for 1 
houror more .Transmission 

WECC Calom/ Interrupt,on 

Unknown 71500 

2859 103000 

610 172000 

2020 9 09/9/20201122 AM 

2020 9 09/15/2020 10·00 PM 

09/09/020 1 04 PM 

09/20/2020 3 00 PM 

1 Hours 42 Minutes 

113 Hours 0 Minutes 

Idaho Power Company WECC 

Southern Company SERC 

Unexpected Transm,ss,on loss 
wnhin Its area contrary to 

desgn of mree or more Bulk 
Electric System Faci~tes 

caused bye connor 
disturbance (exduding 
successfulautoma. 

Idaho recbslng) Natural Disaster O 
Loss ol electnc senr,ce to rnore 

than 50 000 cuslome~s (/ 1 
hourormore.Severe 

Alabama Fknda Georgia Wealher/Tmnsmss,on 
Miss,ssipp, Interruption 236 

0 

34096 

Loss of electnc sernceto rn/re 
than 50 000 customers for 1 

2020 9 09/16/2020 3·00 AM 09/21/2020 800 AM 125 Hours 0 Minutes PowerSouth Energy Cooperative SERC A[abama Baldwin County, hour or more -Severe Weather 0 77600 
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Table B 1 Maior Disturbances and Unusual Occurrences. Year.to.Date 2020 
Numberof 

Restoration Date and NERC Customers 
Year Month Event Date and Time TIe Duration Utility/Power Pool Region Area Affected Type of Disturbance Loss (rnegawatts) Affected 

tlecu,cal sys'em separauo. 
(Islandrng) where pan or pa,ts 

of power gnd remain(s) 
operabcnat in M omermse 

blacked oul area or w,thin the 
partial failure d an integrated 

eleclcal system -System 
2020 9 09/22/2020 10·02 AM 09/22/2020 12 58 PM 2 Hours 55M,nutes Pacrtlc Gas & Eleclnc Co WECC Ca~forn:a Opera.ns 8 4350 

2020 9 09/27/2020 6 27 PM 0728/2020 3 17 PM 20 Hours, 50 Minutes PaCf[IC Gas & Electric Co WECC 

Lossof electnc selv,ceto more 
than 50.000 customers for 1 

Calomla hour or more Natural Disaster 337 102267 

2020 9 09/30/2020 5 55 AM 09/30/202011 30 PM 17 Hours 35 Minutes ISO New Enqand NPCC 

Connect,cut Ivl~ne Rhode Loss of eleclnc service to more 
Island Massachusels New than 50 000 customers for 1 

Hampshire Velmc}nt hour or more -Severe Weil~er Unkncmn 155000 

Note Custmers affected are eslmates and are gehminary Source Fcrm OE 417 ·Etectrm Emergency Incidentand Disturbance Report ' 
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Table B 2 Mapr Disturbances and Upusual Occurrences, 2019 
Number ot 

Restoration D/e and NERC Customers 
Year Month Event Date and Time Time Duration Utility/Power Pool Reg•on Area AIected Type of Disturbance Loss (megawatts} Anected 

Washungton King County Loss / electm serv,ce to more 
Thurston County Pierce Ihan 50 000 customers for 1 

2019 1 01/06/2019 l € AM 01/06/20191200 PM 11 Haul, OM,nutes Puget Sound Energy WECC County hour or more -Severe Wealher 230000 

loss of ektnc service b rnore 
than 50,000 customers for 1 

2019 1 01/0/2019 3·00 AM 01///019 7 00 AM 76 Hours 0 Minutes Peak Releb,!Iy WECC Washington hour or more Severe Weather 230 230000 

2019 1 01/06/2019 5 56 PM 01/06/2019 952 PM 3 Hours, 56 Minutes Sacramento Municipal Ut~ Dist WECC 

Loss / eleclnc sefvlce to more 
Cal # omla Sacramento than 50 000 customefs for 1 

County hourorrnom Severe Weather 300 90382 

2019 1 01/10/20191219 PM 01/10/201912 48 PM 
Western Area Power Administration Upper Great 

0 Hours 29 Minutes Plains Region WECC 

Unexpe¢ted Transrmsstcn loss 
within ¢s area, contrary to 

des~gn ofthreecrnxxe Bulk 
Electnc System Fac,it" 

caused by a common 
disturbance (excluding 
successfulautoma. 

Montana Valley County reclos,ng) .System Opera.ns 11 2 

Loss / electnc senlce to more 
man 50 ooO customers for 1 

2019 1 01/12/20191130 AM Hours Minutes Southwest Power Pool Inc SERC M'ssoun Nebraska hour or more -Severe Weather 116600 

2019 1 01/12/20191130 AM 01/13/201910 00 PM 34 Pours 30 Minutes Kansas C,ty Power & b® Co SPP RE 

Loss of electnc service to more 
M,ssoun Jackson CounV than 50,000 cuslomers for 1 
Kansas Johnson County hour or mcre Severe Wealhec 112530 

2019 1 01/13/2019 5 30 AM 01/1 S/2019 5 00 PM 59 Hours 30 Minutes Duke Energy Carjnas SERC 

Loss of electncservice to more 
North Cari,ra South than 50,000 customers for 1 

Carolina hour or more -Severe Weather 133200 

2019 1 

2019 1 

01/16/2019 5 26 PM 01/17/20191219 PM 

01/1 W2019 9 54 PM 01/1 W2019 12 19 AM 

18 Hours 53 Minutes 

2 Hours 25 Minutes 

Pac,fi Gas & Electric Co 

Nebraska Pubk Power D,slr,ct 

WECC 

MRO 

Loss of electric serv,ce to more 
than SOO00 customers for 1 

Ca!,fomla hour or more -Severe Weather 190 
unexpecteo ' ra:~:~ss,on ioss 

w,lhin Ilsarea contra,yto 
design /threeormo/Bulk 

Electnc System Facillties 
caused by a cornrnon 

disturbance (excluding 
successful automa. 

mclos,ngj Transrmss,on 
Nebraska Intenupllon 8 

126700 

Unexpected Transmss,cn loss 
./in Rs area contrary to 

deslgn / lhree or more Bulk 
Electric System Fac,kt,es 

caused by a common 
d,sturbance (excluding 

successlul automauc 
2019 1 

2019 1 

01/23/2019 7 26 AM 

01/29/201 9634PM 

01/23/2019 505 PM 

01/292019 6 36 PM 

9 Hours 39 Minutes 

0 Hours 2 Minutes 

Western Area Power Adm,nistrauon 

Entergy Transm,sslon Control Center North 

WECC Colorado Lanmer County, reck,sng) System Opera*ons O o 
ui,expeeie<J I iai,5!I,M»Iu,i loss 

mhwn *s area, ccnl~y to 
design, of threecr more Bulk 

Eleclnc System Fac,hues 
caused by a common 

/sturtance (excluding 
successtul autormtjc 

redosing) Tranmsslon 
SERC Lou¢s-Washington Parish Inte,rupt~on 

2019 1 

2019 1 

2019 1 

01/30/2019 4 23 AM 

01/30/2019 7·00 AM 

01/30/2019 9 30 AM 

02/02/2019 9 00 AM 

01/30/019 808 AM 

01/31/2019 6 00 PM 

76 Hours, 37 M,nules 

1 Hours 8 Minutes 

32 Hours 30 Minutes 

Praine Poner Inc 

Praineiower Inc 

[)etro,t Edison Co 

SERC 

SERC 

RF 

Fuel supply emergences * 
coukd Impact electnc po,ver 

system adequacy or reliabmty -
IllgKO,S Scott County Fuel Supply Deficiency 

* supply emergences thai 
could,mpactelectnc pcmer 

system adequacy or rel'b,Iity -
IE,no,s Pike County Severe Weather 

Public appeaj to reduce lhe 
useof electnc,~iox purposes 

d maintanng the conbnuky of 
the But Electnc System 

M,ch,gan Severe Weather 
tlectn¢al bystembeparaaon 

(Islanding) where palt or parts 
ol powergnd .rn.n(s) 

operat,or,N ;n an othe,w,se 
blocked out area or within the 
part,at failure of an integrated 

eleculcai system. Severe 
2019 2 02/OS/2019 617 PM 02/05/019 826 PM 2 Hours 9 Minutes Pac,fic Gas & Electnc Co WECC Cal,~om,a Wealher 42 33200 

~Xddle,0 I,al,S,I,k,Slu~, IUSS 
Mth,n Rs area contraryto 

deggr, d Ihree cr nue Bulk 
Electnc System Fac,M,es 

caused by a conrnon 
disturbance (excluding 

successful automabc 
recbs,ng) Severe 

Weather/Transm~ss~on 
2019 2 02/07/2019 7 39 AM 02/07/2019 7 40 AM 0 Hours 1 Mnutes Entergy Transmission Conlol Center North SERC Arkansas Interruption 3 3370 

2019 2 02/072019 8 55 AM 029/2019 4 30 PM 55 Hours 35 Minutes Consumers Energy Co RF 

Lossofelectnc servxelomore 
than 50000 customers for 1 

Mihugan hour or more Severe Weather 233000 

Loss 0* electnc servlce to more 
than 50 000 customefs kor 1 

2019 2 02/D&'2019 630 PM Hours Minutes Puget Sound Energy WECC Washington hour or more Severe Weather 50940 

2019 2 02/13/2019 2 48 AM 02n5/20191228 AM 

2019 2 02/23/2019 2 05 PM 

45 Hours 40 Minutes Pac,fic Gas & Ekctnc Co 

Hours Minutes Amencan Electnc Power - (RFC Re,ab,Iity Reg,on) 

WECC 

SERC 

Loss of electric service to more 
than 50 000 Custc>mefs kor 1 

Cadom:a hour c>r mole .Severe Weather 182 
UI/XpeC/0 ~Iallslll/iolll/. 

*I larea con//yto 
deggn otthreeormoreaulk 

Electric System Facilities 
caused by a common 

cs~rbance (exdud,ng 
successful automatic 

reclosng) -Severe 
Weathe#T,ansm,ssm 

Virginia /tem,puor, 

121000 
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able B 2 Maior D:sturoances ana Unusual Occurrences, 2019 
Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Time Time Duratin Ut'y/Power Pool Region Area Alected Type of Disturbance Loss (megawatts) Affected 

2019 2 02/24/201911 21 AM 02~26'2019 5 29 PM 54 Hours 8 M,nuls Amencan Electrc Pov,ef - (RFC Rel,at~,ty Regan) 

Loss cf electnc service to mcre 
than 50 000 cuslomers Ior 1 

RF Ohio V,rgna WeM Virglni hour or more Severe Wealher 118781 

2019 2 02/24/201912 31 PM 02/24/2019 2 57 PM 2 Hours 26 Minutes Ohio Edison Co RF 

Loss of liectnc senle to more 
than 50 000 cusbmers ior 1 

Ohio hour or more ·Severe Wealher 157274 

2019 2 02/24/2019 2 33 PM 02;24/2019 6·03 PM 3 Hours 30 Minutes Mcnongahela Pwg Co RF 

Loss of electncse,v,cetomore 
ihan 50 000 customers k>r 1 

Pennsytvanla hour or mo,e -Severe Weather 94048 

Lossof electncservlcetomore 
1han 50.000 cu stomers b 1 

2019 2 0/24/019 SIO PM 02/5/2019 10·00 PM 28 Hours 0 Minutes Duquesne L,ght Co RF Pennsytvani hour orm/e -Severe Weather 132000 

2019 2 02/24/2019 647 PM 02/5/2019 1 55 PM 19 Hours 8 M,nules Willena Power Company RF 

Lossof electncservice to more 
than 50 000 cusbrners kx 1 

Pennsyvania hour or more -Severe Weather 137216 

2019 2 

2019 2 

02/24/019 802 PM 

02/252019 7 45 AM 

02/252019 2 30 PM 

02/25/2019 6 40 PM 

18 Hours 28 Minules 

10 Hours 55 M~nutes 

Consumers Energy Co RF 

ISO New England NPCC 

Lossof electncserv,ceto m"re 
than 50 000 customers for 1 

MIchigan hour oc mxe -Severe Wearher 
onexpecteo 1 iaf~Si~):ss©1~ loss 

~,th,n.area con*/ 
design ot three or more Bulk 

Electnc System Pac,§les 
caused by a co,T•nor, 

/sturbance (exduding 
st,ccessfulauto,na. 

reclosing) -Transfr,ss,on 
Massachuseus Interruption 0 

115000 

2019 2 02/25/2019 135 PM 

2019 2 02/7/0191125 AM 

02/262019 2 50 AM 

02/27/2019 5 39 PM 

13 Hours 15 M,nules 

6 Hours, 14 Minutes 

ISO New England 

MpdAmerlcan Enefgy Co 

Connectlcul Massachusetts, Loss of electnc serv~ce to more 
Ne,i Hampshure. Mine U,an 50 000 custome,s kx 1 

NPCC Velmonl . Rhode Island hour or more Sev / e Weather - 
ur~expecled t rai,s~Iissiu~ 10&5 

I.Ilr I area contary to 
design ol Ihree or more Bulk 

Etectnc System Facltes 
caused by a cornmon 

/sturtance (excluding 
successtul automat,¢ 

redos,ng) Transmission 
MRO Iowa lr,Iem;poor, 

72332 

0 

2019 3 03/13/2019 5 50 AM 03/ly201910 30AM 4 Hours 40 Minules Oncor Elecmc Dehvery Company LLC 

Texas Mdand County Ector 
County Tarrant County Lcss o! eleanc service io more 

Dalas County W,chu than 50.000 customers for 1 
TRE County Bronn Counly hourormore Severe Weather 154124 

2019 3 03/13/201911 29AM 03/14/2019 911 PM 33 Hours, 42 Minutes Pubt:c Se,vlce Company ol Colorado 

Lossof electrcservlcetomore 
than 50000 customers Ior 1 

WECC Colorado Jelerson Coun9 hour or more Severe Weather 58 58379 

2019 3 

2019 3 

03/1 32019 3·00 PM 0314/201912 00 AM 

03/13/2019 3 51 PM 03/16/2019 6 OOPM 

9 Hours 0 Minutes 

74 Hours 9 Minutes 

Southwesl Pouer/col Inc 

Southwestern Public Serv,ce 

TRE 

TRE 

Lossol eieclnc serv,cetomore 
than 50000 customers for 1 

hour ormore. Smere 
Weather/Transm,ss,on 

Texas Kansas Oklahoma Intem,pbon 
Loss ol eleclnc ser'Ace to more 

than 50 000 customers for 1 
hour or more Severe 

Weather/Transmission 
Texas intem,pbon 

66000 

50 54290 

Fuel supply emergencies tl,at 
could impact electric power 

systemadequacyor /ereb,Iry . 
2019 4 04/03/2019 515 AM 04/03/2019 12 39 PM 7 Hours 24 Mini/s Caljforn. Depanmem cf Water Resources WECC Caldcmia Fresno County Fuel Supply Dek,ency 0 o 

U'E~]BCU30 1....,on Io. 
within ~S area convary to 

design ollhreeormore Bul 
Electric System Facibtles 

caused by a common 
dsturt)ance (excluding 
successlul auloma. 

red"ng) Jmnsrr'ss" 
2019 4 04/04/20191013 AM 04/04/2019 1208 PM 1 Hours 55 Minutes Bonne,nne Po.'vef Admln,strabcc WECC Montana 0 o Intem,pbon 

2019 4 04/07/2019 1 46 PM 04/08'2019 5 50 PM 

2019 4 04/11/2019 7 48 PM 04/11/2019 BOO PM 

2019 4 04/12/201911 20 AM 04/12/201912 46 PM 

28 Hours 4 Minutes 

0 Hours 12 Minutes 

1 Hours 26 Minutes 

CenterPolnl Energy 

Bonneville Power Adm,n~s~rauon 

Xcel Energy 

TRE 

WECC 

MRO 

Loss of e~eclnc seruce to m.e 
than 50 000 customers for 1 

Texas hourormore Severe Weather 537 
unexpeclel /arushss,On IOSS 

Wh~n e area conlruy to 
design oflhreeorrnore Bulk 

Electnc System Facilit,es 
caused by a common 
'sturbance (excluding 

successful autorna. 
reclosing) ·Transmission 

Olegon Washington Inte~upuon 0 
ui•expeclu i,a,isi,•ss,cw'I-

wlthin RS area, conlrary. 
desgr, / Ihree or mo,e Bulk 

Electnc System Fac,Iibes 
caused bye common 

/sturtance (excluding 
successful.ulornalc 

reel"ng) Transfnss,on 
Minnesota Maln County, Intem'pt.n 0 

231956 

0 

Loss of eleclnc se. ce to more 
Mississippi Arkansas Texas man 50,000 customers for 1 

2019 4 04/13/2019 615 PM 04/13/2019 111S PM 5 Hours. 0 Minutes SERC Louismna hour or more Severe Weather 60467 Entergy Corp 

Loss of electnc seniceto more 
than 50 000 customers for 1 

2019 4 04/15/2019 4 3SAM 0/t5/2019 240 PM 10 Hours 5 Minutes Domlnicr, v,rgln,a Power SERC Wg,ma hourorrnore SevereWeather 75290 

2019 4 04/18'2019 7 55 PM 04/19/2019 5 29 PM 21 Hours, 34 Minutes Southern Company 

Loss of electnc senlce to more 
Alabama Miss,ss,pp, Geor,a man 50 000 customers ior 1 

SERC Flonda hour or more Severe Weather 116 34695 
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Table B 2 Malor D:sturmnces and Unusual Occurrences, 2019 
Numberof 

Restoration Date and NERC Customers 
Year 

2019 

Month Event Date and Time Time 

4 04/18/2019 8·08 PM 04/19;20191100 AM 

Duration 

14 Hours 52 Minutes 

Ut,!,ty/Po%¥er Pool 

Pubhc Servtce Company of Colorado 

Region Area Affected Type ofD,sturbance Loss (megawatls) 
uf,expeCE I I ar,5rnisslon R>ss 

w~th,n Rs area contrary to 
design d three cr more BuI 

Electric System Facil,I,es 
caused by a con~non 

/strbar,ce (exduding 
successful automabc 

reclosng).Tfansnus,cn 
WECC Colorado Cle/Creek County ".#. O 

Affected 

0 

Fimiloadshedd,ngo(100 
Megawatls or more 

implemented under emergency 
operat:on/policy Generauon 

2019 4 04/25/2019 6©3 PM 04/25/2019 6 32 PM 0 Hours, 29 Minutes Salt River Prgect WECC Arizona Mancopa Count~, Inadequacy .0 51366 
unexpecw , ransmlssm Ioss 

within its area contrary to 
desg, of threeorr=e Bulk 

Electric System Fac:hes 
caused by a common 

d:sturt,ance (exdud,r,g 
successful au¤nauc 

recbslng) -Transrr/ss,on 
2019 4 04/262019 100 AM 04,26/2019 127 PM 12 Hours 27 M~nutes Firs[En€rgy Com RF Penns*ana Intelrupl/n 7 5830 

U,Jt;PI.ldU ,!,dl,bill,bSK.Jil,OSS 
~th,n * area contary to 

desgn of three or rrue Bulk 
Electnc System Faci~t,es 

caused by a common 
disnrbance (excluding 

successful automa. 
reclos•9) -Severe 

Massachusetts Hampden Weather/Tlansr™ssion 
2019 4 04/26/2019 3 16 PM 04/26/2019 317 PM 0 Hours, 1 Minu!es ISO New England NPCC Counly[13] IntmJpkn 0 0 

2019 4 04/26/2019 5 46 PM 04/27/20191149AM 

2019 4 04/8/201910 43 AM 04/29/2019 2 06 AM 

2019 5 05/D&/2019 9 22 AM 05/08/2019 9 56 AM 

2019 5 05/08/2019 3 SO PM 05/13/2019 12 00 AM 

18 Hours 3 Minutes 

15 Hours 23 Minutes 

0 Hours 34 Minutes 

104 Hours 10 Minutes 

Duke Energy Caro#nas 

FirstEnergy Corp 

PJM Interconnecaon 

Southwest Poler Pool Inc 

Loss / electncserv,ce tornore 
North Ca/na Soulh than 50 000 customers k>r 1 

SERC Carolina hour or more.Severe Weather 
ui,expecleu I rar,sin,ss,ixi loss 

v,Ilhin Ks area conu~y to 
design ofthreecrmore Butk 

Electnc System Fac,~bes 
caused by a common 

/sturt>ance (excludmg 
successfulautomatc 

recbslrg) Tlansmlssion 
RF Ohio Internlpt,on 

unex;>ecleo i ransn~s,on Iss 
un I area. contrary to 

design ofthree/more Buik 
Eiectnc S>stern Fac,kies 

caused by a common 
/sturbance (excluding 

successful autorna. 
reclos,r,g) Transrr~sgon 

RF Pennsylvania Mercer County Inle·rupocn 
Lossl eleclncsen,Icetornore 

than 50.000 customers for 1 
hour or more.Severe 
WeatheUD,stnbut~on 

SPP RE Lc>uisana Texas Intern,pbcn 

54071 

0 0 

29 1 

65844 

2019 5 

2019 5 

05/09/2019 5 55 PM 

05/09/2019 7 06 PM 

05/11/2019 8 50 PM 

05/10/2019 2 5? AM 

50 Hours 55 Minutes 

7 Hours Sl Minutes 

Cente,Polnt Energy 

CenterPoint Energy Houston Electnc LLC 

TRE 

TRE 

Lossofekclnc serv,cetornore 
than 50 000 customers for 1 

Texas Hams County, hour or more Severe Weather 691 
U Ilexpecleo 1 Idll:.111:sgon K>bb 

~thln Ksarea conlaryto 
design ofthreeormoreBulk 

Electnc System Faci~t,es 
caused by a common 

Isturbance {exdu(ling 
successful automate 

reciosing) Severe 
Weather/Tmnsmiss,on 

Texas Hams County, Inte,rupllon O 

238015 

0 

2019 5 05/10/2019 2 00 AM 05/10/2019 12 15 PM 

2019 5 05/1/019 3 45 PM 05/20/2019 4 00 AM 

2019 5 05/242019 1 11 AM 05/23/201912 00 PM 

10 Hours 15 Minutes 

36 Hours l S Minutes 

10 Hours 49 Minutes 

Ent€rgy Corp 

Oncor Electnc Delray Company Ll C 

Nolthem Indiana Pub Sen, Co 

Loss of electnc sen,ce io more 
than 50 000 customers k,r 1 

TRE Texas hour or more Severe Weather 
~e~b CUU UUWUy ~1*/ 

County, Tanmnt Coun~ 
Dallas County Stephens 

County Anderson County, 
Mclennan County R 

Couly Hunt County Young 
County, Beg County 

Limestone County. Collin 
Counly Rockwa County 
Henderson County, Parker 

County Fa!Is County 
Freestone Count Kamnan Loss cf electnc sen/ce to more 

County Grayson County than 50000 customers for 1 
TRE Smrth County hour or more Severe Weather 

u,Iexpel:leu Iia,Il„/Ssl,N, IQ» 
w,Ihin,tsarea contraorto 

desrgn, ofthreeor more Bulk 
Electnc Systern Fac,M,es 

caused by a common 
csturbance (excluding 

successful automa. 
reclos/g) -Severe 

Weather/Transm,ssicn 
RF Indiana Intenupuon 0 

61008 

68000 

2019 5 05/23/2019 4 55 PM 

2019 5 05/24/2019 9 47 PM 

2019 5 05/27/20191007 PM 

05/21201 91140 PM 

05/24/201 91158 FM 

05/282019 3 00 AM 

6 Hours, 45 Minutes 

2 Hours, ll Minutes 

4 Hours 53 Minutes 

DomEn$on Energy VA 

Pacirk Gas & Electnc Co 

Dayton Power & Lght Co 

SERC Virg= 

WECC Ca~Ioma 

ohlo Montgome,y Counly 
Darke Ccunly Mercer County 

Mlam, County, Greene 
RF County 

Loss of electnc servlce to more 
than 50 000 customers for 1 

hour or more -Severe Weather 100000 
Eleclncal bystem Separation 

(islancfng) where part or pal 
of pomr gr' ren·an (s) 

operatjonal tn an 0Ulefwise 
tlocked out area or v,thin the 
part,/ failure' an ntegrated 

electncalsystem Severe 
Weather 20 10961 

Lossotelectnc serv,cetomore 
than 50,000 cuslomers for 1 

hour or more Severe 
Weather/Transmiss,on 

Intefrupbon 347 70000 
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Table B 2 Maior Disturbances and Unusual Occurrences. 2019 
Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Time T,me Duration Utillty/Power Pool Region Area Affected Type of Disturbance Loss {megawatts) Affected 

2019 6 06/02/2019 619 PM 06/02/2019 8 43 PM 2 Hours, 24 Minutes Pac,fic Gas & Eteclnc Co WECC 

Electncal System Separation 
(Islarldng) wt~ere pal or palts 

of power grid remain(s) 
operational in an otheiw,se 

blocked out area or w,lhin the 
partial failure of an intega'ed 

electncat system Severe 
Weather/Tiansm:ss,on 

Ca~fom,a Inlenupt,on 

2019 6 

2019 6 

2019 6 

06/06/2019 6·09 PM 

06/07/2019 2 43 PM 

06/08/2019 3 50 PM 

06/06/2019 6 35 PM 

06/072019 4 20 PM 

06/08/2019 7 40 PM 

0 Hours, 26 Minutes 

1 Hours, 37 Minutes 

3 Hours 50 Minutes 

CPS Energy 

American Electric Power - Texas 

Soulhwestem Public Se~ce 

TRE 

TRE 

TRE 

loss of eleclnc sef·v~ce to more 
than 50,000 customers ~or 1 

Texas Bexar County, hour or more Severe Weather 
ur,expecle' I'dr.~ssl. Ioss 

Mthin Ks area ccntr~y to 
des,gn orthfeeormo,e Bulk 

Electrc System Facimies 
caused by a common 
dislrbance (excluding 

successful automatic 
reclosing) Transm,ssion 

Texas Pecos County, 8 IntemJpbOn 
uilexpecleu Iiaris[~~ssioi,Ioss 

mhin Rs area. contra7 to 
des,gn. of three / more Bulk 

Electric System Facilibes 
caused by a common 

dislurbar:ce(excluding 
successful automa. 

recloswng} Transn•ssim 
Texas Potler County Interruplm 0 

55017 

2019 6 06/09/2019 2 45 PM 06/13/20191030 PM 103 Hours 45 Minutes Oncor Electnc Delrvely Company LLC 

I exas Collin County Dallas 
County Denton Counly Palo 
Pinto County Tirrant Counb' Lossof elecinc service l more 

Ellis Couniy, W,]Ilarnson than 50,000 customers for 1 
TRE County hour or more -Severe Weather 558000 

2019 6 0312/2019 2 56 PM 06/120019 3 SOPM O Hours 54 Minutes Impe"1 Imgal,on Dislnct WECC 

Firm load shedd~ng of 100 
Megaetts or more 

implemented under emergency 
Calilomla Impenal County, operauonal pol,cy Generaoon 

R/ers,de County. Inadequacy 982 30907 

2019 6 06/16/2019 200 AM 06/17/2019 l l 59 PM 45 Hours 59 Minutes Oncor Electnc Del,veg Company LLC 

Texas Dallas Cou„ty, Tarram Loss / electnc service to more 
County, Collin County Denton than 50,(X>Ocustomers forl 

TRE County hour or more Severe Weather 
UllekpeCUX; Ilal'Sil'SSKX, k>SS 

within ,[s area contraryto 
design /threeormore Bulk 

Electric System Facilities 
caused by a common 

disturbance (excluding 
successful automa. 

340000 

reclos,rg) Severe 
Weather/Tmnsm,ss,on 

2019 6 06/16/2019 3 25 AM Hours Minutes Amencan Electric Power (S PP Rehab,hty Regon) SPPRE Oklahoma lnIer,uption 

2019 6 06/19/20191030 PM 06/20/2019 7 00 PM 20 Hours 30 Minutes Entergy Corp SPPRE 

Lossof electnc serv,cetomore 
than 50,000 customers for 1 

Arkansas hour or more Severe Weather 82045 

2019 6 

2019 6 

06/20/2019 4 11 PM 06/21/201912 45 PM 

06/21/2019 715 PM 

20 Hours, 34 Minutes 

Hours Minutes 

Dominion Energy VA 

Tennessee Valley Authority 

SERC 

SERC 

Loss of elecmc servlce to nlore 
Ihan 50,000 customers for 1 

Virginia hour or more Severe Weather 
Electncal bystem beparauon 

(tsland,ng) where part or palts 
of power gnd remain(s) 

oper"onN In an olhelw,se 
blocked out a,ea or w~thi the 
partial /ilureof an Itegrated 

eleclncal system.Severe 
Kentucky Tennessee Weather 

60000 

50000 

2019 6 06/22/2019 846 PM 06/23/2019 12 30 AM 3 Hours, 44 Minutes Southem Company SERC 

Loss of eleclnc service lo more 
than 50.000 customers for 1 

Allma Georgia hour or more Severe Weather 115 
u i,expecieu I iai...1. .. 

w[[htn ks area conlrary to 
design o~ three or more Bu!k 

Eleclm System Fackbes 
caused by a conlmon 

disturbance (excluding 
successful automabc 

34637 

reclosing) -T,ansrmss,on 
2019 6 06/23/2019 5 13 AM 06/23/201910 58 AM 5 HGUfS 45 Minutes Entergy Transnwssion Operatjns Engineenng SPP RE Alkansas Interruption 47 16199 

$ exas lallas County, lilion 
Counly, Ellis County. Colkn 
County Ellis County Hood Loss of electnc seiv/e to more 

County, johnson County Ihan 50.000 customers for 1 
2019 6 06/23/20191000 PM 06/25/2019 11 00 PM 49 Hours 0 Minutes Oncor Electnc Delivery Company LLC TRE Kaufman lounty, hourormore Severe Weather 265000 

2019 6 06/24/2019 5 30 AM 

2019 6 06/26/2019158 PM 

2019 6 06/28/2019 2 25 PM 

06/24/2019 8 45 AM 

06/26/2019 203 PM 

3 Hours 15 Minutes 

0 Hours, 5 Minutes 

Hours Minutes 

Entergy Com 

Montana Dakota Utili.es Co 

Bonneville Power Admlnislrat,on 

SPP RE 

MRO 

WECC 

Loss of eleclnc ser/ce to more 
than 50000 customers for 1 

Arkansas hour or more Severe Weather 
urlexp~cied I f ar~s= Ioss 

within Ks area ccnlrafy to 
design, ofthreeormore Bulk 

Electrn System Facil,Ues 
caused by a common 

disturbance (excluding 
successful automatic 

Norlh Dakola W~Il,ams reclos,ng) -Transm,ssm 
County Intenupuon 53 

urlxpeciea ransm,ss,ot, Ioss 
..n. area contrary to 

design otlhreeormnore Bulk 
Electr,c System Fac,ril,es 

caused by a common 
disturbance (excluding 

successful auton~Uc 
reclos,ng) Tmnsmiss,on 

Idaho Nez Perce Counly, tntenupllon 0 

56451 

Loss of eleclnc se//e to more 
New York Nassau County [han 50,000 customers for 1 

2019 6 06/30/2019 3 15 PM 06/3012019 415 PM 1 Hours OMinutes Long Island Power Authonty NPCC Su flolk County, hour or more Severe Weather 3189 52498 
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'able B 2 Ma}or Disturbances and Unusual Occurrences, 2019 
Numberof 

Restoration Date and NERC Customers 
Year 

2019 

2019 

2019 

Month Event Date and Time Time 

6 06/30/2019 3 30 PM 06/30/2019 8 30 PM 

7 07/10/2019 12 10 PM 07/12/201912 30 PM 

7 07/11/20191108 AM 07/11/201911 13 AM 

Duration 

5 Hours 0 Minutes 

48 Hours 20 Minutes 

O Hours 5 M]nuls 

Utility/Po>~er Pool 

ComEd 

Oncor Electric Delivery Company LLC 

Southwestern Public Sennce 

Region Area Alected Type of Disturbance Loss (megawatts) 
ino,s look lounly Uekalb 

County. Du/age County 
Grundy County, Iroquo,s 

County,Ford County, Lake 
County Kendall County Loss ofeleclnc selv,ce to more 
Kankakee County, Kane than 50 000 customers for 1 

SERC Courny, Ogke County, hour or more.Severe Weather 
I exas LcM. ounty Dallas 

County Denkon Counly, Hocd Loss d eieclnc sennce k> more 
County Johnson County, than 50,000 customefs W 1 

TRE Tarrantlminw hi,rormre Severe Wealler 
Uil/Xpecleu I Ia~,si,~ss;0¢~ IoSs 

vAUh~n ks area con~ary lo 
deslgn. ofthree / more Bulk 

Eleclnc System Facilities 
caused by a common 

disturbance (excluding 
successful automa' 

redoslng) Transmission 
TRE Texas Lynn County, Inkmupllon 26 

Affected 

100000 

57000 

2043 

2019 7 07/13/2019 7 15 AM 07/14/2019 5 00 PM 33 Hours 45 Minutes Ent/gy Corp SERC 

Loss of electnc ser,Ice to more 
than 50,000 customers Mr 1 

Louaana hour ormoie -Severe Weather 55730 

2019 7 07/13/2019 6 47 PM 07/13/201911 37 PM 4 Hours 50 Minutes NPSO 

Uncontrolled loss of 300 
Megawatts or more of !,nn 

system loads Ior 15 minutes or 
more from a single incident 

NPCC Na, Yo,k New York County, Transmission Interrupl,on 452 72669 

Louts,ana Aca/a Pansh 
Avoy/es Pansh Ca/houla 

Pansh Evangeline Pansh, 
*/ Pansh Ibena F>ansh, 

LaSa!!e Pansh Nathitoches 
Pansh Rap,Oes Parish, 

Sabine Pansh, St Landry 
Parish, SL Martin Parish St 

M~y P~sh. St Tammany 
Pansh Alien Pansh, 

2019 7 0?/13/2019 11 55 PM 07/14/2019 1 00 PM 13 Hours, 5 Minutes Cleco Power LLC 

Beauregard Pansh Calcas,eu 
Pansh. Vermll,on Pansh De 
Soto Pansh Jef/erson Davs Loss or electnc service to more 

Pansh, Red River Pansh than 50000 customers for 1 
SERC Tangipahm Parish. V hour or more Severe Wealher 63000 

Loss of electnc sen,ce I more 
than 50.000 custorners for 1 

2019 7 07/19/2019 700 PM 07/21/2019 BOO PM 49 Hours 0 Minutes Detroit Edison Co RF Michigan hour or more Severe Wea,her 400000 

2019 7 07/20/2019 3·00 AM 07/22/2019 7 00 AM 52 Hmi 0 Minutes Consumers Energy Co 

M,chigan Kent County 
Newaygo County, Mecosta 
County. Monlcalm County. Loss ol eleclnc service to more 

Isabella County, Ionia County, than 50000 customers for 1 
RF Allegan Coung. Ban·y County houror more Severe Weather 160000 

Loss of electnc serviceto more 
WEC Eneigy Group (WEPCO WPSC, UMERC than 50 000 customers for 1 

2019 7 07/20/201911 55 AM 07/23/201912 00 AM 60 Hours 5 Minutes WEP MIUP) RF Wisconsin Mrhgan hcur or more Severe Wea[her 200 50000 

2019 7 07/21/201911·00 PM 07/22/2019 854 PM 21 Hours 54 Minutes Consol,daled Edison Co NY Inc 

New York Kings Coung. New 
York County Queens County Lossof electnc service to more 

Bronx County Weslchester than 50 000 cus~omers for 1 
NPCC County, R,chmond County hour or more Severe Weather 60 45000 

Lossof electnc serv:ce tomore 
Pennsylania Bucks County, than 50.000 customers for 1 

2019 7 07/22/2019 4·00 PM 07/24/2019 11 00 PM 55 Hours 0 Minutes PECO Ene,gy Co RF Delaware County hour or,mre Severe Weather 165000 

2019 7 07/22/2019 5 50 PM 07/25/2019 1 15 PM 67 Hours 25 Mini~tes Public Service E/ectnc & Gas RF 

Loss of electnc serv,ce lo n,ore 
New Jersey Glouceslc than SO 000 customers Ior 1 

CounV. hour or more Severe Weather 49 95600 

2019 7 07/23/2019 3 39 PM 07/23/2019 7 00 PM 3 Hours 21 M,nules ISO New England NPCC 

Lossol eleclnc ser·v,cetornore 
than 50,000 customers Mr 1 

Massachuseus hour or more Severe Weather 
U I IeXpeeieO I I al,SI I IlSbkJ, I k.SS 

vi,th,n Its area contra,y to 
design ofthreecrmore8/k 

ElecInc System Faci~bes 
caused by a common 

dislurbance (excluding 
successful automa. 

54 54535 

2019 7 07/3/201911 55 PM 07/23/20191156 PM 

2019 7 07/23/20191155 PM 07/24/2019 5 22 AM 

2019 7 07/30/2019 8 45 AM 07/30/2019 9 45 AM 

2019 8 0W02/2019 1 49 AM 08/02/2019 1 55 AM 

0 Hours 1 Minutes Nebraska Pubkc Power Distnct 

Western Area Pouer Adm,n,strauon Upper Great 
5 Hours 27 Minutes Plains Region 

1 Hours 0 Minutes C,tyof Alexandna 

0 Hours 6 Minutes Northern States Power Co 

recloslng) Tinsm,ss,on 
MRO Nebraska Intenupbon 0 

ui,expec(e<1 i,af.£<x'Ioss 
within e area. contraq to 

design 0(three<xmore Bulk 
Electnc System Fac,It,es 

caused by a common 
disturbance (exctud'r,g 

successfuiauto,r~uc 
Nebraska Scotts 81uff reclosing) Tmnsm,ss,on 

MRO Counly Intemlpuon 0 
UlleXptlled I,al,b,I,Sbl,XI,OSS 

/In . area, contrary lo 
design, of tl,cee or Inore Bulk 

Electric System Fac,ht,es 
caused by a common 

disturbance (excluding 
successfulauton~. 

recloslng).Sevefe 
Weather/T,ansr•ss,on 

SERC Louisiana Intem,pl,cn 
u r,expec leo , , ai ~silo, i ,/. 

within its area contrary to 
design. of Ihreeor more Bug 

Electric Syslern Fac,ilies 
caused by a common 
/stulbance (exctud,ng 

successful auton·~c 
reclos,ng) -Tmnsm,ssion 

MRO Minnesota Ch,sago Counly Interrup®n 0 

13720 
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Table B 2 Major Distur[anees and Unusual Occurrences, 2019 
Number of-

Restorat,on Dateand NERC Customers 
Year 

2019 

2019 

2019 

2019 

Month Event Date and Time Time 

8 08/05/2019 5 23 PM 08/06/2019 1202 AM 

8 08'08/20·19 416 PM 0&'08/201910 41 PM 

8 08/13/20191000 AM 0W13/20191100 AM 

8 08/13/2019 310 PM 08/13/7019 5 30 PM 

Duration Utility/Power Pool 

6 Hours 39 Minutes Bonneville Power Administration 

6 Hours 25 Minutes Amencan Electric Power (RFC Relmabmty Region) 

1 Hours, OM,nutes R,o Bravo Reel<nn 

2 Hours 2OM,nutes ERCOT 

Region 

WECC 

RF 

WECC 

TRE 

Area Affected Type of Disturbance Loss (megawatls] 
u nexpeeteo , ~ans,il,ss,o,i Ios~ 

wth,n ¢sarea. contraryto 
design of three or more Bulk 

Electnc System Fac,hties 
caused by a common 

dlst.Hbance (excluding 
successful autornauc 

reclosng) -T,ansmisslon 
Oregon Umatilla Couny Inte, upbon 66 

u, iexpec'eu I I drISI/ Ioll Iosb 
w~thin. area, conlfaryto 

design. of three or more Buik 
Electnc System FK/'es 

caused by a common 
dsturbance (excluding 

successful aulorna. 
reck,s,n g) Severe 

Wealherf-Transm¢ss,on 
Oh/ Intemiption 

Uncontrolled loss ol 30(I 
Megawatts or more of f irm 

system loads for 15 n,nutes or 
more from a single,nc,dent 

Calrfom,a Placer County Vandal,sm 0 
Pu/,c appe' to reduce tne 

use of electnc,Iy kor purposes 
of maintaining the conunu,ty of 

the Buk Electnc System 
Texas Williamson County, Severe Weather 

Aflected 

5600 

2019 8 08,15/2019 8 30 AM 

2019 8 08/15/2019 3 11 PM 08/15/2019 6 00 PM 

2019 B 08/15/20191103 PM 08/16/2019 12 37 AM 

Hours, Minutes 

2 Hours 49 Minutes 

1 Hours 34 Minutes 

Upslate New York Powler Producers 

ERCOT 

Pac,Iic Gas & Eleclnc Co 

Fuel supply emergencies that 
could impact electnc power 

system adequacy or reltat~kly 
NPCC New York Tompkins Coun~. Fuel SuFPIy Deficiency 150 

Put)Itc appeal lo reduce le 
use d electncilY for purposes 

of maintaining the conunulty o! 
the 8 uk Electne System 

TRE Texas Smere Weather 
Loss 01 electric service to more 

than 50.000 cuslomers for 1 
hour or more D,stnbut,on 

WECC Calom,a Mann Counly, Intem,ptien 80 61318 

F,im load shedding of 100 
Meg~attsormore 

implemented under emergency 
operat,onal policy 

2019 8 0/18/2019 3 59 PM 08/18/201911 00 PM 7 Hours 1 Mnutes Southwest Power Pool Inc SPP RE Louisiana Texas Transmission Inlenupuon 271 86373 

2019 8 08/152019 4 30 PM 08/18/2019 10 00 PM 5 Hours 30 Minutes East Texas Electric Coop Inc TRE 

Lossof elec/,c selv#cetomore 
than 50000 customelsforl 
hour or more Transms,on 

Intenuption/D,slbut,on 
TexaS Interruption 259 61000 

2019 8 08/18/2019 4 47 PM 0W18/20191100 PM 6 Hours, 13 Minutes Amencan Electnc Pc>~r (SPP Relibmty Regon) TRE 

Uncontrolled loss of 300 
Me~awatts or more of fim 

system loads for 15 mlnutes or 
more from astngleinc,dent 

Texas D,stnbubon Inte,ruplion 752 
ui,expecu,u ilai,sll,Ibb,ol, Iubb 

wllhin its area, conlrafy to 
des,gn. of three or mo,e Bulk 

Eleclnc System Fac,bues 
caused by a co,nmon 

cksturbance (excluding 
s~cessful auton~Uc 

86373 

reclosing) Transmission 
2019 8 0/26/2019 909 AM 08/26/2019 1 34 PM 4 Hours 25 Minutes Gre/River Energy MRO No,th Dakota 0 0 lnIefru~*,on 

Loss ol eleclf,c service lo more 
than 50,000 customers for 1 

hourormore-Severe 
Weather/Transmission 

2019 8 08/26/2019 7 00 PM 08/27/019 3 00 AM 8 Hours, 0 Minutes Soulhwest Power Pool Inc SPPRE Oklahoma Interruption 95000 

2019 8 

2019 9 

08/26/2019 700 PM 

09/04/2019 2 30 PM 

08/29/2019 1 00 PM 

09/06/2019 6 00 PM 

66 Hours OMinutes 

51 Hours 30 Minutes 

Oklahoma Gas & Elect Co 

ERCOT 

SPP RE 

TRE 

Loss of electnc serv,ce to more 
than 50 000 customers tor 1 

Oklahoma hour or more Severe Weather 
Public appeal to reduce tne 

useof eleclnc,V forpurposes 
of mainla,nr,g the cont,nuily of 

the Bulk Electnc System 
Texas Severe Weatber 

103779 

2019 9 09/05/2019 415 AM 09/05/2019 3 17 PM 11 Hours, 2 Minutes Domin,on Energy South Caromna SERC 

Loss W electnc se,v~ce to more 
lhan 50.000 customers for 1 

South Carolina hour or more Severe WeaU.r 172278 

Loss/etectncsefvlcelmore 
than 50 000 customels k>r 1 

2019 9 09/05/2019 10 00 PM 09/0/2019 12 00 PM 14 Hours 0 M'nutes North Carol,na EI Mernber Com SERC Nolh Carolina hour or more -Severe Weather 3 2000 

2019 9 09/05/20191036 PM 09/06/2019 4 00 PM 17 Hours 24 Minutes Duke Energy Progress SERC 

Lossof electncserviceto,nore 
Noah Ca,ot,na South than 50 000 customefs tor 1 

Carolina hour or more -Severe Weather 116000 

2019 9 

2019 9 

0910612019 8 20 AM 

09/10/2019 9 22 PM 09/10/2019 9 23 PM 

Hours, Minutes 

0 Hours 1 Minutes 

Dornwn,on Energy VA 

.$/(JW 

Loss / electric service to rr, ore 
Ihan 50,000 customers for 1 

SERC No~th Carolina hour or more Severe Weilher 
ur,expecieo ifanS,~~SS,on k>» 

*'n I area, conlaryto 
desigr, of three or rnore Bulk 

Electnc System Fac,[ues 
caused by a common 

d~sturbance (excluding 
successful autornauc 

reclostng) Tmnsm,ss,on 
WECC Wyom,g Sweetwater Counly Inlerrupoon 

77000 

885 0 
Mlcmgan Ionta lounty Kenl 

County Barry County, 
Monlcalm County. A!!egan Loss of etectnc service to more 

County, Ottawa County, Ihan 50.000 custorners for 1 
2019 9 09/11/20191035 PM 09/11/20191159 PM 1 Hours 24 Minutes Consumers Energy Co RF Newaygo County hour or more Severe Wealher 54000 

2019 9 09/19/2019 5 55 AM 09/19/2019 2 30 PM 8 Hours 35 Minutes Tucson Eleclnc Power WECC 

Fuel supply emergencies thai 
could impact elect power 

system adequacy {x rel:ab,l,ty 
Anzona P,ma County, Fuel Supply Deficiency 0 
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Table B 2 Ma;or Disturbances and Unusual Occurrences, 2019 
Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Time 

2019 9 09/25/2019 3 47 AM 

2019 9 0929/2019 7 38 AM 

Time 

09/25/2019 3 40 PM 

Duration 

11 Hours, 53 Minutes 

Hours Minutes 

Utility/Power Pool 

Pac,fi Gas & Electnc Co 

Pae~ c Gas & E)eclnc Co 

Region Area Affected Type of Disturbance Loss (megawatts) 
laJ,Iom,a Napa lounty, 
Nevada County, Placer 

County Pbmas County, Loss of eleclnc service to more 
Sonoma County 8ut[e than 50000 customers for 1 

WECC County Yuba County, hour or mole Severe Weather 25 
Loss ot eleclnc sefvlceto more 

than 50,000 customers for 1 
hour or more D,stnt>ution 

WECC Ca*oma Alameda County, intenupt,cn 

Affected 

69524 

50072 

Fuel supply emergencies that 
could impact etectnc power 

system adequacy or reliabl,ty -
2019 10 10/04/2019 5 15 AM Hours. Minutes Cal,fomla Depa,tment / Water Resources WECC Cahfom,a Fuel Supply Dekmcy 0 0 

2019 10 10/06/2019 515 AM 

2019 10 10/0/2019 250 PM 

2019 10 10R)9/201912 27 AM 

2019 10 10/12/2019 3 00 PM 

2019 10 10/15/2019 319 AM 

10/06/2019 300 PM 

10/12/2019 4 21 PM 

10/15/2019 6 38 AM 

Hours. Minutes 

0 Hours. 10 Minutes 

Hours Minutes 

1 Hoursr 21 MInutes 

3 Hours. 19 Minutes 

Caldom,a Depalment of Water Resources 

American Electnc Power Texas 

Pacific Gas & Electnc Co 

An·Eican Etectrn Power - Texas 

FirstEnergy Cop 

WECC 

TRE 

WECC 

TRE 

RF 

Fuel supply emergencies that 
could impact electnc pcuer 

system adequacy or rel,ab,1/y 
Ca~fom,a Fuel Supply Deficiency 

u nexpecteo i ransmlss,on K>ss 
w,th~n its area contrag to 

design. of threeormore Bulk 
Electnc Syslem Fac/ues 

caused by a common 
disturbance(excluding 

successful automatic 
Texas Hidalgo Counw reclosing) -Transmission 

Cameron County. In/rrupbon 
Lossoleleclnc sennce k>mere 

than SO,000 cuslomers for 1 
hourormore Severe 

Weaiher/Tmnsmss,on 
Cal,foml Inleirupllon 

uf~expecw,0 ~iail=ss,of, K>55 
wlthin Rs area ccnlrary to 

design, otthreeor mom Bulk 
Elec[nc System Fac,hbes 

caused by a cornmcn 
disturbance(excluding 

successful automa. 
recl"ng) ·T,ansmiss,on 

Texas Inlenupbon 
unexpecie<1 i,ar,sfr,iss,cn Ioss 

Mlhr,1 its area, contraq to 
design, 4 Ihree or more Bulk 

Electnc System Faclues 
C8used by a common 

/st,Dance (excluding 
successful automabc 

redos,ng) Transmssioo 
Ohjo Interrupton 

0 0 

2400 737808 

0 0 

0 0 

2019 10 10/17/201912 45 AM 10/19/019 9 30 AM 56 Hours. 45 Minutes ISO New Engiand 

Connecbcut Rhode Island Loss of eleclnc service to more 
Massachusetts Vermont New Ihan 50 000 customers kx 1 

NPCC Hampshiie Maine hour or more Severe Weather 
unexpeciea I rai,s.,ss,of, loss 

v,tlhin Ks area contrary to 
destgn,ofthreeormore Bulk 

Eieclnc System Famties 
caused by a ccmmon 

dislurbance (excluding 

101683 

2019 10 10/19/2019 5 57 AM 

2019 10 10/2~2019 10 15 PM 

2019 10 10/23/2019 2 36 PM 

10/19/019 1 58 PM 

10/25/2019 200 AM 

Weslern Area Pomr Admnislatlcn - Upper Great 
8 Hours 1 Mnutes Plains Region 

99 Hours 45 Minutes Oncor Eieclnc Delivery Company LLC 

Hours Minutes Pacific Gas & Electro Co 

South Dakota Cod,ngton successful autornauc 
County, Nebraska Scotts reclos,ng) Tansmssion 

MRO Blutt County Intenupllon 0 
Iex:s 'as'iouily 

Cameron County Col' 
County, Dallas County, Ellis 
County Eralh County Hunt 

County, Kaufman County 
Lamar County. Panola 
Counly. Rains County 
Rockwall County. Risk Loss / eleclnc service to more 

County Tarrant CounV, Van than 50 000 cuslorners Mf 1 
TRE Zandt Count Wood County hc=or more Severe Weatber 

Loss ol electnc ser~ce to more 
than 50,000 customers for 1 

hourormore-Severe 
Wealher/Transm,ss,on 

WECC Ca~fom,a IntemlpIJon 

400000 

50000 

2019 10 10/24/2019 5 15 AM Hours Minutes Cal,foni,a Depaitment of Waer Resources WECC 

Fuel supply emergencies that 
coukl impact electnc p,er 

system adequacy or rellab,lily 
Ca!,toml Fuel Supply Deriency O 0 

ui'expecie<] iran/I.Ic,i Io' 
whln ~s area, cor,Iafy to 

cjesign, 0(threeormoreBulk 
Eiectnc System FaciAl,es 

caused by a common 
/stumance (excluding 

successful automauc 
reelos,ng) Tfansm,sslon 

2019 10 10/24/2019 502 PM 10/24/2019 509 PM 0 Hours 7 Minutes F,rstEnergy Corp RF Ohio lorain County, o 0 Interrupt,on 

Loss / electnc se~ce lo more 
than 50 000 customers k>r 1 

2019 10 10/26/2019 5 15 AM 10/26/2019 5 31 PM 12 Hours 16 Minutes Entergy Corp SERC Lou"" hou ormo,e Severe Weather 82124 

2019 10 10/26/2019 600 PM 

2019 10 10/26/2019 620 PM 

2019 10 10/30/2019 6 32 AM 

2019 10 10/31/2019 10 00 PM 

10/31/2019 1 27 AM 

11/01/2019 1 29 PM 

Hours, Minutes 

103 Hours 7 Minutes 

54 Hours 57 Minutes 

Hours. Minutes 

Tennessee Valley Autho/y 

Pacific Gas & Electric Co 

Southern Cahfornma Edison Co 

Exelon Co,porat,on/P>Eli 

SERC 

WECC 

WECC 

RF 

Lossof electncserv,ceto more 
[han 50 000 customers for 1 

Tennessee hour or more -Severe Weather 
Lossol electnc sennce tomore 

than 50000 customers for 1 
houro nore Severe 

Weather/ransrrwss,ori 
California Intem~puon 

l.aldomia los Angeles Loss ot ejectnc serv,ce tomore 
County Orange County, Ihan 50,OOf) custorners for 1 

R,vermde County, San hourormore Severe 
Bernardino County Venlura Weather/Dislnbubon 

County Kem County, Integupt,on 
Loss ol ekctnc service lo more 

Ihan 50 000 cuslomers k)r 1 
hourorrnore Severe 
Weather/[),stnbuuon 

Penns,!vana /WfTUpt~0(1 

70000 

3190 972000 

285 114402 

53943 

Lossof electncsen¢Icetolnore 
N:agafa Mohawk Power Cerporat,on (dba Nat;onat lhan 50,000 customers b 1 

2019 11 11/01/2019 1 OOAM 11/032019 1 00 PM 60 Hours. 0 Minutes Gnm NPCC New York hour or more Severe Weather 8000 
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11/20/2020 4 22 32 PM 

Table B 2 Major Disturbances and Unusual Occurreqces. 2019 
Number of 

Restoration Date and NERC Customers 
Year Month Event Date and Time Time Duration Utility/Power Pool Region Area Alected Type of Disturbance Loss (megawatls) Affected 

2019 11 11/01/2019 115 AM 1902/2019 9 30 PM 44 Hours 15 Minutes ISO New England 

Connecacut Maine Lossofelectncseicetomore 
Massachusetts Rhode Island than 50000 customers for 1 

NPCC Ne:v,Hampsh,re Vermont hourormore Severe Weather 80066 

2019 11 11/01/2019 241AM 

2019 11 11£3/201910 17 PM 11/04/2019 11 10 AM 

2019 11 11/05/2019 856AM 11/05/20191151 AM 

2019 11 11/0W2019 5 50 AM 11/08/201 9610AM 

Hours. Minutes 

12 Hours 53 Minutes 

2 Hours, 55 Minutes 

0 Hours 20 M~nutes 

New York State Electnc & Gas 

No,themn States Power Co 

JEA 

Pacifico~p 

Lossof electnc serv,cetomore 
than 50,000 customers foci 

NPCC New Yo,k B,Dome County hour or more Severe Weather 
U rlexpecle<J 1 ral./Ssion K>SS 

within Ils area conlraryto 
desgr, of three or more Bulk 

Eleclnc System Fac,hues 
caused by a common 

disturbance (excluding 
successful automa. 

ieclosing) Transmission 
MRO Mnnesola She,burne County intem,Bon 

U f~expe,CleO I fans,Il,SS,on K>Sb 
w~U,Jn its area cor~[raly to 

design, ofthreeormom Bulk 
Eleclnc System Facikbes 

caused by a common 
d,sturbance (excluding 

successtulautoma. 
reclos,ng) -Transmission 

FRCC Flonda Duval Counbr Interruption 
Electncal System Separation 

(Islanding)wherepaitorpafts 
of power gnd mmair(s) 

oper/,onal in an olhe,w,se 
blocked out area cr wrU,in the 
par!]al iailure ol an integrated 

Utah California Oregon electrical system System 
WECC Wyo.ng Opera'ons 

1500 

72 

66325 

2019 11 11/20/201 9949AM 11/20/2019 3 20 PM 5 Hours 31 Minutes Pac#c Gas & Electnc Co 

'".n,a Lolusa 'oun~y 
Lake County Mendoc,no Loss or /eclnc service to more 

County Napa Coun), Solano than 50,000 cuslomers for 1 
County Scncma County Yolo hourormore Severe 

County Shasta County Weather/Transm,sslon 
WECC Tehama County IntemlplKr, 178 54000 

Lossoteleclnc se[vlce to more 
than 50 000 customers tor 1 

2019 11 11/26/2019 607 PM 11/27/20191227 PM 18 Hours 20 Minutes Pacific Gas & Electnc CI WECC Ca~fom,a houror more Severe Wealher 300 93000 
MKmlgan I usco!a lounzy 

Sanlac County, Huron 
County St Clair County 

Macomb County Oakland 
County Wayne County, 

Livingston County. Loss / etectnc service to more 
Washtenaw County. Monroe than 50,000 customers for 1 

2019 11 11/27/20191200PM 11/30/2019 2 00 AM 62 Hours 0 Minutes Detroit Edison Co RF Counly, hour or more -Severe Weather 30 1070(X) 
U f,expeC[eo I ra~~sl,~,Ss~on loss 

w:th,n its area contrajy to 
design ot three cr more Butk 

Elect,x: System Fac,I,Ues 
caused bya common 

d,slurbince (excluding 
successfulautomauc 

Western Area Power Administration Upper Greal North Dakota Buile,gh reclos,ng) Transmission 
2019 12 12/11/2019 1 27 PM 12/11/2019 1 51 PM 0 Hours, 24 Minutes Plans Reg,on MRO County, Mmp 18 1 

ur~expecleo I farisll•ss,on loss 
.l/n its area contraly to 

design oflhreeormoieeulk 
Electric System Fac,kues 

caused by a common 
/stu,bance </xdud,ng 

successful automatic 
reclosing) -Transmss,on 

2019 12 12/16/201911 55 PM 12/17/2019 1 47 AM 1 Hours 52 Minutes American Electnc Power Texas TRE Texas Intem@on 0 0 
Eieclncal System Separation 
(Island,ng)wherepanorpalts 

oI power gnd remain(s) 
operational In an olhefwise 

blocked out area or wrthin the 
partal /ailure / an Integiated 

ejectncatsystem -
2019 12 12/31/201911·03 AM 01/01/2020 10 59 AM 23 Hours 56 Minutes American Electric Power Texas TRE Texas Nueces County Transmission Inte,rupt,on 25 0 

Note Customers affected are esbmates and are preliminary Source Form OE-417 'Electric Emergency Incident and Disturbance Report 
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A n -endix C 

Technicai notes 
This appendix describes how the U. S. Energy Information Administration (EIA) collects, estimates, and 
reports electric power data in the EPM. 

Data quality 
The EPM is prepared by the Office of Energy Production, Conversion & Delivery (EPCD), Energy 
Information Administration (EIA), U.S. Department of Energy. Quality statistics begin with the collection 
of the correct data. To assure this, ERUS performs routine reviews of the data collected and the forms 
on which it is collected. Additionally, to assure that the data are collected from the correct parties, ERUS 
routinely reviews the frames for each data collection. 

Automatic, computerized verification of keyed input, review by subject matter specialists, and follow-up 
with nonrespondents assure quality statistics. To ensure the quality standards established by the EIA, 
formulasthat use the past history of data values in the database have been designed and implemented 
to check data input for errors automatically. Data values that fall outside the ranges prescribed in the 
formulas are verified by telephoning respondents to resolve any discrepancies. All survey 
nonrespondents are identified and contacted. 

Reliability of data 
There are two types of errors possible in an estimate based on a sample survey: sampling and non-
sampling. Sampling errors occur because observations are made only on a sample, not on the entire 
population. Non-sampling errors can be attributed to many sources in the collection and processing of 
data. The accuracy of survey results is determined by the joint effects of sampling and non-sampling 
errors. Monthly sample survey data have both sampling and non-sampling error. Annual survey data 
are collected by a census and are not subject to sampling error. 

Non-sampling errors can be attributed to many sources: (1) inability to obtain complete information 
about all cases in the sample (i.e., nonresponse); (2) response errors; (3) definitional difficulties; (4) 
differences in the interpretation of questions; (5) mistakes in recording or coding the data obtained; and 
(6) other errors of collection, response, coverage, and estimation for missing data. Note that for the 
cutoff sampling and model-based regression (ratio) estimation that we use, data 'missing' due to 
nonresponse, and data 'missing' due to being out-of-sample are treated in the same manner.Therefore 
missing data may be considered to result in sampling error, and variance estimates reflect all missing 
data. 

Although no direct measurement of the biases due to non-sampling errors can be obtained, 
precautionary steps were taken in all phases of the frame development and data collection, processing, 
and tabulation processes, in an effort to minimize their influence. See the Data Processing and Data 
System Editing section for each EIA form for an in-depth discussion of how the sampling and non-
samplingerrors are handled in each case. 

Relative Standard Error: The relative standard error (RSE) statistic, usually given as a percentage, 
describes the magnitude of sampling errorthat might reasonably be incurred. The RSE is the square 
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root of the estimated variance, divided bythe variable of interest. The variable of interest may be the 
ratio of two variables, or a single variable. 

The sampling error may be less than the non-sampling error. In fact, large RSE estimates found in 
preliminary work with these data have often indicated non-sampling errors, which were then identified 
and corrected. Non-sampling errors may be attributed to many sources, including the response errors, 
definitional difficulties, differences in the interpretation of questions, mistakes in recording or coding 
data obtained, and other errors of collection, response, or coverage. These non-sampling errors also 
occur in complete censuses. 

Using the Central Limit Theorem, which applies to sums and means such as are applicable here, there is 
approximately a 68 percent chance that the true total or mean is within one RSE of the estimated total 
or mean. Note that reported RSEs are always estimates themselves, and are usually, as here, reported as 
percentages. As an example, suppose that a net generation from coal value is estimated to be 1,507 
million kilowatthours with an estimated RSE of 4.9 percent. This means that, ignoring any non-sampling 
error, there is approximately a 68 percent chance that the true million kilowatthour value is within 
approximately 4.9 percent of 1,507 million kilowatthours (that is, between 1,433 and 1,581 million 
kilowatthours). Also underthe Central Limit Theorem, there is approximately a 95 percent chance that 
the true mean or total is within 2 RSEs of the estimated mean ortotal. 

Note that there are times when a model may not apply, such as in the case of a substantial 
reclassification of sales, when the relationship between the variable of interest and the regressor data 
does not hold. In such a case, the new information may represent only itselt and such numbers are 
added to model results when estimatingtotals. Further, there are times when sample data may be 
known to be in error, or are not reported. Such cases are treated as if they were never part of the 
model-based sample, and values are imputed. Experiments were done to see if nonresponse should be 
treated differently, but it was decided to treat those cases the same as out-of-sample cases. 

Relative Standard Error With Respect to a Superpopulation: The RSESP statistic is similar to the RSE 
(described above). Like the RSE, it is a statistic designed to estimate the variability of data and is usually 
given as a percentage. However, where the RSE is only designed to estimate the magnitude of sampling 
error, the RSESP more fully reflects the impact of variability from sampling and non-sampling errors. 
This is a more complete measure than RSE in that it can measure statistical variability in a complete 
census in addition to a sample 21,24. In addition to being a measure of data variability, the RSESP can 
also be useful in comparing different models that are applied to the same set of data22. This capability 
is used to test different regression models for imputation and prediction. This testing may include 
considerations such as comparing different regressors, the comparative reliability of different monthly 
samples, orthe use of different geographical strata orgroupings for a given model. Fortesting 
purposes, ERUS typically uses recent historical data that have been finalized. Typically, time-series 
graphics showing two or more models orsamples aregenerated showingthe RSESP values overtime. In 
selecting models, consideration is given to total survey error as well as any apparent differences in 
robustness. 
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Imputation: For monthly data, if the reported values appeared to be in error and the data issue could 
not be resolved with the respondent, or if the facility was a nonrespondent, a regression methodology is 
used to impute forthe facility. The same procedure is used to estimate ("predict") data for facilities not 
in the monthly sample. The regression methodology relies on other data to make estimates for 
erroneous or missing responses. 

Estimation for missing monthly data is accomplished by relating the observed data each month to one or 
more other data elements (regressors) for which we generally have an annual census. Each year, when 
new annual regressor data are available, recent monthly relationships are updated, causing slight 
revisions to estimated monthly results. These revisions are made as soon as the annual data are 
released. 

The basic technique employed is described in the paper "Model-Based Sampling and Inferencel6," on 
the EIA website. Additional references can be found on the InterStat website 
(http://interstat.statjournals.net/). The basis for the current methodology involves a 'borrowing of 
strength' technique for small domains. 

Data revision procedure 
ERUS has adopted the following policy with respect to the revision and correction of recurrent data in 
energy publications: 

• Annual survey data are disseminated either as preliminary or final when first appearing in a data 
product. Data initially released as preliminary will be so noted in the data product. These data 
are typically released as final by the next dissemination of the same product; however, if final 
data are available at an earlier interval they may be released in anotherproduct. 

• All monthly survey data are first disseminated as preliminary. These data are revised afterthe 
prior year's data are finalized and are disseminated as revised preliminary. No revisions are 
made to the published data before this or subsequent to these data being finalized unless 
significant errors are discovered. 

• After data are disseminated as final, further revisions will be considered if they make a 
difference of 1 percent orgreater atthe national level. Revisions for differencesthat do not 
meet the 1 percent orgreater threshold will be determined by the Office Director. In either 
case, the proposed revision will be subject to the EIA revision policy concerning how it affects 
other EIA products. 

• The magnitudes of changes due to revisions experienced in the past will be includedperiodically in 
the data products, so that the reader can assessthe accuracy of the data. 

Data sources for Electric Power Monthly 
Data published in the EPM are compiled from the following sources: 

• Form EIA-923, "Power Plant Operations Report," 
• Form EIA 826, "Monthly Electric Utility Sales and Revenues with State Distributions Report," 
• Form EIA 860, "Annual Electric Generator Report," 
• Form EIA-860M, "Monthly Update to the Annual Electric Generator Report," and 
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• Form EIA 861, "Annual Electric Power Industry Report." 

For access to these forms and their instructions, please see: 
http://www.eia.gov/cneaf/electricity/page/forms.html. 

In addition to the above-named forms, the historical data published in the EPM for periods priorto 2008 
are compiled from the following sources: 

• FERC Form 423, "Monthly Report of Cost and Quality of Fuels for Electric Plants," 
• Form EIA-423, "Monthly Cost and Quality of Fuels for Electric Plants Report," 
• Form EIA-759,"Monthly Power Plant Report," 
• Form EIA-860A, "Annual Electric Generator Report-Utility," 
• Form EIA-8608, "Annual Electric Generator Report-Nonutility," 
• Form EIA-900, "Monthly Nonutility Power Report," 
• Form EIA-906, "Power Plant Report," and 
• Form EIA-920, "Combined Heat and Power Plant Report." 

See Appendix A of the historical Electric Power Annual reports to find descriptions of formsthat are no 
longer in use. The publications can be found from the top of the current EPA under previous issues: 
http://www.eia.gov/electricity/annual. 

Rounding rules for data: To round a number to n digits (decimal places), add one unit to the nth digit if 
the (n+1) digit is 5 or larger and keep the nth digit unchanged if the (n+1) digit is less than 5. The symbol 
for a number rounded to zero is (*). 

Percent difference: The following formula is used to calculate percent differences: 

(OOD- X (tl) 
Percent Difference = - IX 100 , 

\X (tl) 

where x (ti) and x (6) denote the quantity at year ti and subsequent year 6. 

Meanings of symbols appearing in tables: The following symbols have the meaning described below: 

P Indicates a preliminary value. 

NM Data value is not meaningful, either (1) when compared to the same value forthe previous time 
period, or (2) when a data value is not meaningful due to having a high Relative Standard Error 
(RSE). 
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Form E1A-826 
The Form EIA 826, "Monthly Electric Utility Sales and Revenues with State Distributions Report," is a 
monthly collection of data from a sample of approximately 500 of the largest electric utilities (primarily 
investor owned and publicly owned) as well as a census of energy service providers with sales to 
ultimate consumers in deregulated States. Form EIA-861, with approximately 3,300 respondents, serves 
as a frame from which the Form 826 sample is drawn. Based on this sample, a model is used to estimate 
for the entire universe of U.S. electric utilities. 

Instrument and design history: The collection of electric power sales data and related information 
began in the early 1940's and was established as FPC Form 5 by FPC Order 141 in 1947. In 1980, the 
report was revised with only selected income items remaining and became the FERC Form 5. The Form 
EIA 826, "Electric Utility Company Monthly Statement," replaced the FERC Form 5 in January 1983. In 
January 1987, the "Electric Utility Company Monthly Statement" was changed to the "Monthly Electric 
Utility Sales and Revenue Report with State Distributions." The title was changed again in January 2002 
to "Monthly Electric Utility Sales and Revenues with State Distributions Report" to become consistent 
with other EIA report titles. The Form EIA 826 was revised in January 1990, and some data elements 
were eliminated. 

In 1993, EIA forthe first time used a model sample forthe Form EIA 826. A stratified random sample, 
employing auxiliary data, was used for each of the four previous years. The sample for the Form EIA 826 
was designed to obtain estimates of electricity sales and average price of electricity to ultimate 
consumers at the State level by end use sector. 

Starting with data for January 2001, the restructuring of the electric power industry was taken into 
account by forming three schedules on the Form EIA-826. Schedule 1, Part A is for full service utilities 
that operate as in the past. Schedule 1, Part B is for electric service providers only, and Schedule 1, Part 
C is forthose utilities providing distribution service forthose on Schedule 1, Part B. In addition, Schedule 
1 Part D is forthose energy providers to ultimate consumers or power marketers that provide bundled 
service. Also, the Form EIA-826 frame was modified to include all investor-owned electric utilities and a 
sample of companies from other ownership classes. A new method of estimation was implemented at 
this same time. (See EPM April 2001, p.1.) 

With the November 2004 issue of the EPM, EIA published forthe first time preliminary electricity sales 
data forthe Transportation Sector. These data are for electricity delivered to and consumed by local, 
regional, and metropolitan transportation systems. The data being published forthe first time in the 
October EPM included July 2004 data as well as year-to-date. EIA's efforts to develop these new data 
have identified anomalies in several States and the District of Columbia. Some of these anomalies are 
caused by issues such as: 1) Some respondents have classified themselves as outside the realm of the 
survey. The Form EIA-826 collects data from those respondents providing electricity and other services 
to the ultimate end users. EIA has experienced specific situations where, although the respondents' 
customers are the ultimate end users, particular end users qualify under wholesale rate schedules. 2) 
The Form EIA-826 is a cutoff sample and not intended to be a census. 
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Beginning with 2008 data and some annual 2007 data, the Form EIA-923 replaced Forms EIA-906, EIA-
920, EIA-423, and FERC 423. In addition, several sections of the discontinued Form EIA-767 have been 
included in either the Form EIA-860 or Form EIA-923. See the following link for a detailed explanation. 
http://www.eia.gov/cneaf/electricity/2008forms/consolidate.html 

The legislative authority to collect these data is defined in the Federal Energy Administration Act of 1974 
(Public Law 93-275, Sec. 13(b), 5(a), 5(b), 52). 

Data processing and data system editing: Monthly Form EIA-826 submission is available via an Internet 
Data Collection (IDC) system. The completed data are due to EIA by the last calendar day of the month 
following the reporting month. Nonrespondents are contacted to obtain the data. The data are edited 
and additional checks are completed. Following verification, imputation is run, and tables and text of 
the aggregated data are produced for inclusion in the EPM. 

Imputation: Regression prediction, or imputation, is done for entities not in the monthly sample and for 
any nonrespondents. Regressor data for Schedule 1, Part A is the average monthly sales or revenue 
from the most recent finalized data from survey Form EIA-861. Beginning with January 2008 data and 
the finalized 2007 data, the regressor data for Schedule 1 Parts B and C is the prior month's data. 

Formulas and methodologies: The Form EIA 826 data are collected by end-use sector (residential, 
commercial, industrial, and transportation) and State. Form EIA 861 data are used as the frame from 
which the sample is selected and in some instances also as regressor data. Updates are made to the 
frame to reflect mergers that affect data processing. 

With the revised definitions forthe commercial and industrial sectors to include all data previously 
reported as 'other' data except transportation, and a separate transportation sector, all responses that 
would formerly have been reported under the "other" sector are now to be reported under one of the 
sectors that currently exist. This means there is probably a lower correlation, in general, between, say, 
commercial Form EIA-826 data for 2004 and commercial Form EIA-861 data for 2003 than there was 
between commercial Form EIA-826 data for 2003 and commercial Form EIA-861 data for 2002 or earlier 
years, although commercial and industrial definitions have always been somewhat nebulous due to 
power companies not having complete information on all customers. 

Data submitted for January 2004 represent the first time respondents were to provide data specifically 
for the transportation end-use sector. 

During 2003 transportation data were collected annually through Form EIA-861. Beginning in 2004the 
transportation data were collected on a monthly basis via Form EIA-826. In order to develop an 
estimate of the monthly transportation data for 2003, values for both sales of electricity to ultimate 
customers and revenue from sales of electricity to ultimate customers were estimated using the 2004 
monthly profile forthe sales and revenues from the data collected via Form EIA-826. All monthly non-
transportation data for 2003 (i.e. street lighting, etc.), which were previously reported in the "other" 
end-use sector on the Form EIA-826 have been prorated into the Commercial and Industrial end-use 
sectors based on the 2003 Form EIA-861 profile. 
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A monthly distribution factor was developed for the monthly data collected in 2004 (for the months of 
Januarythrough Novemberh The transportation sales and revenues for January 2004 were assumed to 
be equivalent to the transportation sales and revenues for November 2004. The monthly distribution 
factors for Januarythrough November were applied to the annual values fortransportation sales and 
revenues collected via Form EIA-861 to develop corresponding 2003 monthly values. The eleven month 
estimated totals from Januarythrough November 2003 were subtracted from the annual values 
obtained from Form EIA-861 in order to obtain the December 2003 values. 

Data from the Form EIA-826 are used to determine estimates by sector at the State, Census division, and 
national level. State level sales and revenues estimates are first calculated. Then the ratio of revenue 
divided by sales is calculated to estimate the price of electricity to ultimate consumers at the State level. 
The estimates are accumulated separately to produce the Census division and U.S. level estimatesl. 

Some electric utilities provide service in more than one State. To facilitate the estimation, the State 
service area is actually used as the sampling unit. For each State served by each utility, there is a utility 
State part, or "State service area." This approach allows for an explicit calculation of estimates for sales, 
revenue, and average price of electricity to ultimate consumers by end use sector at State, Census 
division, and national level. Estimation procedures include imputation to account for nonresponse. Non-
sampling error must also be considered. The non-sampling error is not estimated directly, although 
attempts are made to minimize the non-sampling error. 

Average price of electricity to ultimate consumers represents the cost per unit of electricity sold and is 
calculated by dividing electric revenue from ultimate consumers bythe corresponding sales of 
electricity. The average price of electricity to ultimate consumers is calculated for all consumers and for 
each end-use sector. 

The electric revenue used to calculate the average price of electricity to ultimate consumers is the 
operating revenue reported by the electric utility. Operating revenue includes energy charges, demand 
charges, consumer service charges, environmental surcharges, fuel adjustments, and other 
miscellaneous charges. Electric utility operating revenues also include State and Federal income taxes 
and taxes otherthan income taxes paid bythe utility. 

The average price of electricity to ultimate consumers reported in this publication by sector represents a 
weighted average of consumer revenue and sales within sectors and across sectors for all consumers, 
and does not reflect the per kWh rate charged by the electric utility to the individual consumers. 
Electric utilities typically employ a number of rate schedules within a single sector. These alternative 
rate schedules reflect the varying consumption levels and patterns of consumers and their associated 
impact on the costs to the electric utility for providing electrical service. 

Adjusting monthly data to annual data: As a final adjustment based on our most complete data, use is 
made of final Form EIA-861 data, when available. The annual totals for Form EIA-826 data by State and 
end-use sector are compared to the corresponding Form EIA-861 values for sales and revenue. The ratio 
of these two values in each case is then used to adjust each corresponding monthly value. 
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Sensitive data: Most of the data collected on the Form EIA-826 are not considered business sensitive. 
However, revenue, sales, and customer data collected from energy service providers (Schedule 1, Part 
B), which do not also provide energy delivery, are considered business sensitive and must adhere to 
EIA's "Policy on the Disclosure of Individually Identifiable Energy Information in the Possession of the 
EIA" (45Federal Register 59812 (1980)). 

Form EIA-860 
The Form EIA 860, "Annual Electric Generator Report," is a mandatory annual census of all existing and 
planned electric generating facilities in the United States with a total generator nameplate capacity of 1 
or more megawatts. The survey is used to collect data on existing power plants and 10 year plans for 
constructing new plants, as well as generating unit additions, modifications, and retirements in existing 
plants. Data on the survey are collected at the generator level. Certain power plant environmental-
related data are collected at the boiler level. These data include environmental equipment design 
parameters, boiler air emission standards, and boileremission controls The Form EIA-860 is made 
available in Januaryto collect data related to the previous year. 

Instrument and design history: The Form EIA-860 was originally implemented in January 1985 to collect 
data as of year-end 1984. It was preceded by several Federal Power Commission (FPC) forms including 
the FPC Form 4, Form 12 and 12E, Form 67, and Form EIA-411. In January 1999, the Form EIA-860 was 
renamed the Form EIA-860A, "Annual Electric Generator Report - Utility" and was implemented to 
collect data from electric utilities as of January 1, 1999. 

In 1989, the Form EIA-867, "Annual Nonutility Power Producer Report," was initiated to collect plant 
data on unregulated entities with a total generator nameplate capacity of 5 or more megawatts. In 
1992, the reporting threshold of the Form EIA-867 was lowered to include all facilities with a combined 
nameplate capacity of 1 or more megawatts. Previously, data were collected every 3 years from facilities 
with a nameplate capacity between 1 and 5 megawatts. In 1998, the Form EIA-867, was renamed Form 
EIA-8608, "Annual Electric Generator Report - Nonutility." The Form EIA-860B was a mandatory survey 
of all existing and planned nonutility electric generating facilities in the United States with a total 
generator nameplate capacity of 1 or more megawatts. 

Beginning with data collected for the year 2001, the infrastructure data collected on the Form EIA-860A 
and the Form EIA-860B were combined into the new Form EIA-860 and the monthly and annual versions 
of the Form EIA-906. 

Starting with 2007, design parameters data formerly collected on Form EIA-767 were collected on Form 
EIA-860. These include design parameters associated with certain steam-electric plants' boilers, cooling 
systems, flue gas particulate collectors, flue gas desulfurization units, and stacks and flues. 

The Federal Energy Administration Act of 1974 (Public Law 93-275) defines the legislative authority to 
collect these data. 
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Estimation of form eia-860 data: EIA received forms from all 18,151 existing generators in the 2010 
Form EIA-860 frame, so no imputation was required. 

Prime Movers: The Form EIA-860 sometimes represents a generator's prime mover by using the 
abbreviations in the table below. 

Prime Mover Code Prime Mover Description 

BA Energy Storage, Battery 
CE Energy Storage, Compressed Air 
CP Energy Storage, Concentrated Solar Power 
FW Energy Storage, Flywheel 
PS Energy Storage, Reversible Hydraulic Turbine (Pumped Storage) 
ES Energy Storage, Other 

Steam Turbine, including nuclear, geothermal and solar steam ST 
(does not include combinedcycle) 

GT Combustion (Gas) Turbine (including jet engine design) 
IC Internal Combustion Engine Cdiesel, piston, reciprocating) 
CA Combined Cycle Steam Part 
CT Combined Cycle Combustion Turbine Part 
CS Combined Cycle Single Shaft 
CC Combined Cycle Total Unit 
HA Hydrokinetic, Axial Flow Turbine 
HB Hydrokinetic, Wave Buoy 
HK Hydrokinetic, Other 

Hydroelectric Turbine (including turbines associated with HY 
delivery of water bypipeline) 
Turbines Used in a Binary Cycle (including those used for BT 
geothermalapplications) 

PV Photovoltaic 
WT Wind Turbine, Onshore 
WS Wind Turbine, Offshore 
FC Fuel Cell 
OT Other 

U S. Energy Information Administration 1 Electric Power Monthly Page 9 258 



WE lepa 
Novemb 
Dockctff o. 441381 

Energy Sources: The Form EIA-860 sometimes represents the energy sources associated with generators 
by using the abbreviations and/or groupings in the table below. 

Energy Source Grouping Energy Source Code 
ANT 
BIT 
LIG 

Coal SUB 
SGC 
WC 

DFO 

JF 

Energy Source Description 
Anthracite Coal 
Bituminous Coal 
Lignite Coal 
Subbituminous Coal 
Coal-Derived Synthesis Gas 
Waste/Other Coal (including anthracite culm, bituminousgob, 
fine coal, Iignite waste, waste coal) 
Distillate Fuel Oil (including diesel, No. 1, No. 2, and No. 4 fuel 
oils) 
Jet Fuel 

Petroleum Products 

KER Kerosene 
PC Petroleum Coke 
PG Gaseous Propane 

Natural Gas and Other Gases 

Nuclear 

Hydroelectric Conventional 

Residual Fuel Oil (including No. 5, and No. 6 fuel oils, andbunker RFO 
C fuel oil) 

SG Synthesis Gas from Petroleum Coke 
Waste/Other Oil (including crude oil, liquid butane, liquid 

wo propane, naphtha, oil waste, re-refined motor oil, sludge oil, tar 
oil, or other petroleum-based Iiquidwastes) 

BFG Blast Furnace Gas 
NG Natural Gas 
OG Other Gas 

NUC Nuclear (including Uranium, Plutonium, andThorium) 
WAT Water at a Conventional 

(Prime Mover = HY) Hydroelectric Turbine, and water used in Wave Buoy 
Hydrokinetic Technology, Current Hydrokinetic Technology, and 

Hydroelectric Pumped Storage 
WAT 

Tidal Hydrokinetic Technology 
Pumping Energy for Reversible (Pumped Storage) Hydroelectric 

Wood and Wood-Derived Fuels 

Other Biomass 

Other Renewable EnergySources 

Other Energy Sources 

(Prime Mover= PS) Turbine 
WDS Wood/Wood Waste Solids (including paper pellets, railroadties, 

utility poles, wood chips, bark, and wood wastesolids) 
WDL Wood Waste Liquids (excluding Black Liquor but including red 

liquor, sludge wood, spent sulfite liquor, and otherwood-based 
Iiquids) 

BLQ Black Liquor 
AB Agricultural By-Products 

MSW Municipal Solid Waste 
OBG Other Biomass Gas (including digester gas, methane, andother 

biomass gases) 
OBL Other Biomass Liquids 
OBS Other Biomass Solids 
LFG Landfill Gas 
SLW Sludge Waste 
SUN Solar (including solarthermal) 
WND Wind 
GEO Geothermal 
PUR Purchased Steam 
WH Waste heat not directly attributed to a fuelsource 
TDF Tire-Derived Fuels 

MWH Electricity used for energy storage 

U.S. Energy Information Administration 1 Electric Power Monthly 259 Page 10 



WP/Nalepa 
November.202D Docket No. 31381 

OTH Other 

lou U S. Energy Information Administration 1 Electric Power Monthly Page 11 



WP/Nalepa 
November.202{} Docket Nb.-5-1381 

Sensitive data: The tested heat rate data collected on the Form EIA-860 are considered business 
sensitive. 

Form EIA-860M 
The Form EIA 860M, "Monthly Update to the Annual Electric Generator Report," is a mandatory monthly 
survey that collects data on the status of proposed new generators or changes to existing generators for 
plants that report on Form EIA-860. 

The Form EIA-860M has a rolling frame based upon planned changes to capacity as reported on the 
previous Form EIA-860. Respondents are added to the frame 12 months prior to the expected effective 
date for all new units or expected retirement date for existing units. For all other types of capacity 
changes (including retirements, uprates, derates, repowering, or other modifications), respondents are 
added 1 month priorto the anticipated modification change date. Respondents are removed from the 
frame atthe completion of the changes or if the change date is moved back so that the plant no longer 
qualifies to be in the frame. Typically, 150 to 200 utilities per month are required to report for 175 to 
250 plants (including 250 to 400 generating units) on this form. The unit characteristics of interest are 
changes to the previously reported planned operating month and year, prime mover type, capacity, and 
energy sources. 

Instrument and design history: The data collected on Form EIA-860M was originally collected via phone 
calls at the end of each month. During 2005, the Form EIA-860M was introduced as a mandatory form 
using the Internet Data Collection (IDC) system. 

The legislative authority to collect these data is defined in the Federal Energy Administration Act of 1974 
(Public Law 93-275, Sec. 13(b), 5(a), 5(b), 52). 

Data processing and data system editing: Approximately 150 to 200 utilities are requested to provide 
data each month on the Form EIA 860M. These data are collected via the IDC system and automatically 
checked for certain errors. Most of the quality assurance issues are addressed by the respondents as 
part of the automatic edit check process. In some cases, respondents are subsequently contacted about 
their explanatory overrides to the edit checks. 

Sensitive data: Data collected on the Form EIA-860M are not considered to be sensitive. 

Form EIA-861 
The Form EIA 861, "Annual Electric Power Industry Report," is a mandatory census of electric power 
industry participants in the United States. The survey is used to collect information on power sales and 
revenue data from approximately 3,300 respondents. About 3,200 are electric utilities and the 
remainder are nontraditional utilities such as energy service providers orthe unregulated subsidiaries of 
electric utilities and power marketers. 
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Instrument and design history: The Form EIA 861 was implemented in January 1985 for collection of 
data as of year end 1984. The Federal Energy Administration Act of 1974 (Public Law 93 275) defines the 
legislative authority to collect these data. 

Data processing and data system editing: The Form EIA 861 is made available to the respondents in 
January of each yearto collect data as of the end of the preceding calendaryear. The data are edited 
when entered into the interactive on line system. Internal edit checks are per-formed to verify that 
current data total across and between schedules, and are comparable to data reported the previous 
year. Edit checks are also performed to compare data reported on the Form EIA 861 and similar data 
reported on the Form EIA 826. Respondents are telephoned to obtain clarification of reported data and 
to obtain missing data. 

Data forthe Form EIA 861 are collected at the owner level from all electric utilities including energy 
service providers in the United States, its territories, and Puerto Rico. Form EIA 861 data in this report 
are forthe United States only. 

Average price of electricity to ultimate consumers represents the cost per unit of electricity sold and is 
calculated by dividing electric revenue from ultimate consumers by the corresponding sales of 
electricity. The average price of electricity to ultimate consumers is calculated for all consumers and for 
each end-use sector. 

The electric revenue used to calculate the average price of electricity to ultimate consumers is the 
operating revenue reported by the electric power industry participant. Operating revenue includes 
energy charges, demand charges, consumer service charges, environmental surcharges, fuel 
adjustments, and other miscellaneous charges. Electric power industry participant operating revenues 
also include State and Federal income taxes and othertaxes paid by the utility. 

The average price of electricity to ultimate consumers reported in this publication by sector represents a 
weighted average of consumer revenue and sales, and does not equal the per kWh rate charged by the 
electric power industry participant to the individual consumers. Electric utilitiestypically employ a 
number of rate schedules within a single sector. These alternative rate schedules reflect the varying 
consumption levels and patterns of consumers and their associated impact on the costs to the electric 
power industry participant for providing electrical service. 

Sensitive data: Data collected on the Form EIA-861 are not considered to be sensitive. 

Form EIA-923 
Form EIA-923, "Power Plant Operations Report," is a monthly collection of data on receipts and cost of 
fossil fuels, fuel stocks, generation, consumption of fuel for generation, and environmental data (e.g. 
emission controls and cooling systems). Data are collected from a monthly sample of approximately 
1,900 plants, which includes a census of nuclear and pumped-storage hydroelectric plants. In addition 
approximately 4,050 plants, representing all other generators 1 MW or greater, are collected annually. 
In addition to electric power generating plants, respondents include fuel storage terminals without 
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generating capacity that receive shipments of fossil fuels for eventual use in electric power generation. 
The monthly data are due by the last day of the month following the reporting period. 

Receipts of fossil fuels, fuel cost and quality information, and fuel stocks at the end of the reporting 
period are all reported atthe plant level. Plantsthat burn organic fuels and have a steam turbine 
capacity of at least 10 megawatts report consumption at the boiler level and generation at the 
generator level. For all other plants, consumption is reported at the prime-mover level. Forthese 
plants, generation is reported either at the prime-mover level or, for noncombustible sources (e.g. 
wind, nuclear), at the prime-mover and energy source level. The source and disposition of 
electricity is reported annually for nonutilities at the plant level as is revenue from sales for resale. 
Environmental data are collected annually from facilities that have a steam turbine capacity of at 
least 10 megawatts. 

Instrument and design history: 

Receipts and cost and quality of fossil fuels 
On July 7, 1972, the Federal Power Commission (FPC) issued Order Number453 enactingthe New Code 
of Federal Regulations, Section 141.61, Iegallycreatingthe FPC Form 423. Originally, the form was used 
to collect data only on fossil steam plants, but was amended in 1974 to include data on internal-
combustion and combustion-turbine units. The FERC Form 423 replaced the FPC Form 423 in January 
1983. The FERC Form 423 eliminated peaking units, for which data were previously collected on the 
FPC Form 423. In addition, the generator nameplate capacity threshold was changed from 25 
megawatts to 50 megawatts. This reduction in coverage eliminated approximately 50 utilities and 250 
plants. All historical FPC Form 423 data in this publication were revised to reflect the new generator-
nameplate- capacitythreshold of 50 or more megawatts reported on the FERC Form 423. In January 
1991, the collection of data on the FERC Form 423 was extended to include combined cycle units. 
Historical data have not been revised to include these units. Starting with the January 1993 data, the 
FERC began to collect the data directly from the respondents. 

The Form EIA-423 was originally implemented in January 2002 to collect monthly cost and quality data 
for fossil fuel receipts from owners or operators of nonutility electricity generating plants. Due to the 
restructuring of the electric power industry, many plants which had historically submitted this 
information for utility plants on the FERC Form 423 (see above) were being transferred to the nonutility 
sector. As a result, a large percentage of fossil fuel receipts were no longer being reported. The Form 
EIA-423 was implemented to fill this void and to capture the data associated with existing non-
regulated power producers. Its design closely followed that of the FERC Form 423. 

Both the Form EIA-423 and FERC Form 423 were superseded by Schedule 2 of the Form EIA-923 in 
January of 2008. At the time, the Form EIA-923 maintained the 50-megawatt threshold forthese data. 
In January 2013, the threshold was changed to 200 megawatts for plants primarily fueled by natural 
gas, petroleum coke, distillate fuel oil, and residual fuel oil. The requirement to report self- produced 
and minor fuels, i.e., blast furnace gas, other manufactured gases, kerosene, jet fuel, propane, and 
waste oils was eliminated. The threshold for coal plants remained at 50 megawatts. 
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Not all data are collected monthly on the Form EIA-923. Beginning with 2008 data, a sample of the 
respondents report monthly, with the remainder reporting annually. Until January 2013, monthly fuel 
receipts values forthe annual surveys were imputed via regression. Priorto 2008, Schedule 2 annual 
data were not collected or imputed. 

Generation, consumption, and stocks 

The Bureau of Census and the U.S. Geological Survey collected, compiled, and published data on the 
electric power industry prior to 1936. After 1936, the Federal Power Commission (FPC) assumed all 
data collection and publication responsibilities for the electric power industry and implemented the 
Form FPC-4. The Federal Power Act, Section 311 and 312, and FPC Order 141 defined the legislative 
authority to collect power production data. The Form EIA-759 replaced the Form FPC-4 in January 
1982. 

In 1996, the Form EIA-900 was initiated to collect sales for resale data from unregulated entitiesl4. In 
1998, the form was modified to collect sales for resale, gross generation, and sales to end user data. In 
1999, the form was modified to collect net generation, consumption, and ending stock datal5. In 
2000, the form was modified to include the production of useful thermal output data. 

In January 2001, Form EIA-906 superseded Forms EIA-759 and EIA-900. In January 2004, Form EIA-920 
superseded Form EIA-906 for those plants defined as combined heat and power plants; all other plants 
that generate electricity continue to report on Form EIA-906. The Federal Energy Administration Act of 
1974 (Public Law 93-275) definesthe Iegislativeauthority to collectthese data. 

Forms EIA-906 and EIA-920 were superseded by survey Form EIA-923 beginning in January 2008 with the 
collection of annual 2007 data and monthly 2008 data. 

Data processing and data system editing: Respondents are encouraged to enter data directly into a 
computerized database via the Internet Data Collection (IDC) system. A variety of automated quality 
control mechanisms are run during this process, such as range checks and comparisons with historical 
data. These edit checks are performed as the data are provided, and many problems that are 
encountered are resolved during the reporting process. Those plantsthat are unable to use the 
electronic reporting medium provide the data in hard copy, typically via fax. These data are manually 
entered into the computerized database. The data are subjected to the same edits as those that are 
electronically submitted. 

If the reported data appearto be in error and the data issue cannot be resolved by follow up contact 
with the respondent, or if a facility is a nonrespondent, a regression methodology is used to impute for 
the facility. Beginning in January 2013, imputation is not performed for fuel receipts data reported on 
Schedule 2. 

Imputation: For select survey data elements collected monthly, regression prediction, or imputation, is 
done for missing data, including non-sampled units and any non-respondents. For data collected 
annually, imputation is performed for non-respondents. For gross generation and total fuel 
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consumption, multiple regression is used for imputation (see discussion, above). Only approximately 
0.02 percent of the national total generation for 2010 is imputed, although this will vary by State and 
energy source. 

When gross generation is reported and net generation is not available, net generation is estimated by 
using a fixed ratio to gross generation by prime-movertype and installed environmental equipment. 
These ratios are: 

Net Generation = (Factor) x Gross Generation 

Prime Movers: 
Combined Cycle Steam - O.97 
Combined Cycle Single Shaft - 0.97 
Combined Cycle Combustion Turbine - O.97 
Compressed Air - O.97 
Fuel Cell - 0.99 
Gas Turbine - 0.98 
Hydroelectric Turbine - O.99 
Hydroelectric Pumped Storage - O.99 
Internal Combustion Engine- O.98 
Other - O.97 
Photovoltaic - 0.99 
Steam Turbine - O.97 
Wind Turbine - O.99 

Environmental Equipment: 
Flue Gas Desulfurization - 0.97 
Flue Gas Particulate 0.99 
All Others - 0.97 

For stocks, a linear combination of the prior month's ending stocks value and the current month's 
consumption and receipts values are used. 

Receipts of fossil fuels: Receipts data, including cost and quality of fuels, are collected atthe plant level 
from selected electric generating plants and fossil-fuel storage terminals in the United States. These 
plants include independent power producers, electric utilities, and commercial and industrial combined 
heat and power producers. All plants with a total fossil-fueled nameplate capacity of 50 megawatts or 
more (excluding storage terminals, which do not produce electricity) were required to report receipts of 
fossil fuels. In January 2013, the threshold was changed to 200 megawatts for plants primarily fueled 
by natural gas, petroleum coke, distillate fuel oil, and residual fuel oil. The requirement to report self-
produced and minor fuels, i.e., blast furnace gas, other manufactured gases, kerosene, jet fuel, 
propane, and waste oils was eliminated. The threshold for coal plants remained at 50 megawatts. 
The data on cost and quality of fuel shipments are used to produce aggregates and weighted averages 
for each fuel type atthe state, Census division, and U.S. levels. 

For coal, units for receipts are in tons and units for average heat contents (A) are in million Btu per ton. 
For petroleum, units for receipts are in barrels and units for average heat contents (A) are in million Btu 
per barrel. 
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For gas, units for receipts are in thousand cubic feet (Mcf) and units for average heat contents (A) are in 
million Btu perthousand cubic foot. 

Power production, fuel stocks, and fuel consumption data: The Bureau of Census and the U.S. 
Geological Survey collected, compiled, and published data on the electric power industry priorto 1936. 
After 1936, the Federal Power Commission (FPC) assumed all data collection and publication 
responsibilities for the electric power industry and implemented the Form FPC-4. The Federal Power Act, 
Section 311 and 312, and FPC Order 141 defined the legislative authority to collect power production 
data. The Form EIA-759 replaced the Form FPC-4 in January 1982. 

In 1996, the Form EIA-900 was initiated to collect sales for resale data from unregulated entities. In 
1998, the form was modified to collect sales for resale, gross generation, and sales to end user data. In 
1999, the form was modified to collect net generation, consumption, and ending stock data. In 2000, the 
form was modified to include the production of useful thermal output data. 

In January 2001, Form EIA-906 superseded Forms EIA-759 and EIA-900. In January 2004, Form EIA-920 
superseded Form EIA-906 forthose plants defined as combined heat and power plants; all other plants 
that generate electricity continue to report on Form EIA-906. The Federal Energy Administration Act of 
1974 (Public Law 93 275) defines the legislative authority to collect these data. 

In January 2004, Form EIA-920 superseded Form EIA-906 for those plants defined as combined heat and 
power plants; all other plants that generate electricity continue to report on Form EIA-906. 

In January 2008, Form EIA-923 superseded both the Forms EIA-906 and EIA-920 for the collection of 
these data. 

Methodology to estimate biogenic and non-biogenic municipal solid wastez: Municipal solid waste 
(MSW) consumption for generation of electric power is split into its biogenic and non-biogenic 
components beginning with 2001 data by the following methodology (see Table 1): 

The tonnage of MSW consumed is reported on the Form EIA-923. The composition of MSW and 
categorization of the components were obtained from the U.S. Environmental Protection Agency 
(USEPA). For data years 2001 through 2009, the MSW composition was based on the USEPA annual 
publication , Municipal Solid Waste in the United States : Facts and Figures . The compositions 
developed for the 2009 data year were carried forward for the 2010 through 2018 data years. The 
most updated composition and categorization of MSW (for the 2019 data year) were also derived from 
a USEPA publication : Advancing Sustainable Materials Management : Facts and Figures Report : 2015 
Data Tab/es. The updated composition values were applied in the October EPM 2019 on the preliminary 
2019 values and will be applied going forward in future data years until EIA revises the MSW 
composition ratios again. The Btu contents of the components of MSW were obtained from various 
sources. 

The numbers in Tables 1 and 2 illustrate two interrelated trends in the composition of the MSW 
stream. First, the heat content (per unit weight) of the waste stream has been steadily increasing 
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over time due to higher concentrations of non-biogenic materials. Second, the shares of energy 
contributed to the waste stream by biogenic and non-biogenic components have been changing 
over time with the percentage of biogenic materials falling and the share of non-biogenic materials 
rising. 

The potential quantities of combustible MSW discards (which include all MSW material available for 
combustion with energy recovery, discards to landfill, and other disposal) were multiplied by their 
respective Btu contents. The EPA-based categories of MSW were then classified into renewable and 
non-renewable groupings. From this, EIA calculated how much of the energy potentially consumed from 
MSW was attributed to biogenic components and how much was attributed to non-biogenic 
components (see Tables land 2, below). 3 

These values are used to allocate net generation published in the Electric Power Monthly generation 
tables. The tons of biogenic and non-biogenic components were estimated with the assumption that 
glass and metals were removed priorto combustion. The average Btu/ton forthe biogenic and non-
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biogenic components is estimated by dividingthe total Btu consumption bythe total tons. Published net 
generation attributed to biogenic MSW and non-biogenic MSW is classified under Other Renewables 
and Other, respectively. 

Table 1* Btu consumption for biogenic and non-biogenic municipal solid waste (percent) 

2001 2002 2003 2004 2005 2006 2007 2008 2009 ... 2018 2019 

Biogenic 57 56 55 55 56 57 55 54 51 51 51 45 

Non- 43 44 45 45 44 43 46 46 49 49 49 55 
biogenic 

Table 2. Tonnage consumption for biogenic and non-biogenic municipal solid waste (percent) 

2001 2002 2003 2004 2005 2006 2007 2008 2009 ... 2018 2019 

Biogenic 77 77 76 76 75 67 65 65 64 64 64 61 

Non- 23 23 24 24 25 34 35 35 36 36 36 39 
biogenic 

Useful thermal output: With the implementation of the Form EIA-923, "Power Plant Operations 
Report," in 2008, combined heat and power (CHP) plants are required to report total fuel consumed and 
electric power generation. Beginning with the January 2008 data, EIA will estimate the allocation of the 
total fuel consumed at CHP plants between electric power generation and useful thermal output. 

First, an efficiency factor is determined for each plant and prime movertype. Based on data for electric 
power generation and useful thermal output collected in 2003 (on Form EIA-906, "Power Plant Report") 
efficiency was calculated for each prime mover type at a plant. The efficiency factor is the total output 
in Btu, including electric power and useful thermal output (UTO), divided by the total input in Btu. 
Electric power is converted to Btu at 3,412 Btu per kilowatthour. 

Second, to calculate the amount of fuel for electric power, the gross generation in Btu is multiplied by 
the efficiency factor. The fuel for UTO is the difference between the total fuel reported and the fuel for 
electric power generation. UTO is calculated by multiplying the fuel for UTO by theefficiency factor. 

In addition, if the total fuel reported is less than the estimated fuel for electric power generation, then 
the fuel for electric powergeneration is equal to the total fuel consumed, and the UTO will bezero. 

Conversion of petroleum coke to liquid petroleum: The quantity conversion is 5 barrels (of 42 U.S. 
gallons each) per short ton (2,000 pounds). 

Conversion of propane gas to liquid petroleum: The quantity conversion is 1.53 Mcf (thousand cubic 
feet) per barrel (or 42 U.S. gallons each). 

Conversion of synthesis gas from coal to coal: The quantity conversion is 98 Mcf (thousand cubic feet) 
per short ton (2,000 pounds). 

U.S. Energy Information Administration 1 Electric Power Monthly 268 Page 19 



WP/Nalepa 
November-202D 
Docket No. 51381 

Conversion of synthesis gas from petroleum coke to petroleum coke: The quantity conversion is 
107.42 Mcf (thousand cubic feet) per short ton (2,000 pounds). 

Issues within historical data series: 

Receipts and cost and quality of fossil fuels 
Values for receipts of natural gas for 2001 forward do not include blast furnace gas or other gas. 

Historical data collected on FERC Form 423 and published by EIA have been reviewed for consistency 
between volumes and prices and for their consistency overtime. However, these data were collected 
by FERC for regulatory rather than statistical and publication purposes. EIA did not attempt to resolve 
any late filing issues in the FERC Form 423 data. In 2003, EIA introduced a procedure to estimate for late 
or non-responding entities due to report on the FERC Form 423. Due to the introduction of this 
procedure, 2003 and later data cannot be directly compared to previous years' data. In January 2013, 
this estimation procedure was dropped. 

Prior to 2008, regulated plants reported receipts data on the FERC Form 423. These plants, along with 
unregulated plants, now report receipts data on Schedule 2 of Form EIA-923. Because FERC issued 
waivers to the FERC Form 423 filing requirements to some plants who met certain criteria, and because 
not all types of generators were required to report (only steam turbines and combined-cycle units 
reported), a significant number of plants either did not submit fossil fuel receipts data or submitted only 
a portion of their fossil fuel receipts. Since Form EIA-923 does not have exemptions based on generator 
type or reporting waivers, receipts data from 2008 and later cannot be directly compared to previous 
years' data for the regulated sector. Furthermore, there may be a notable increase in fuel receipts 
beginning with January 2008 data. 

Starting with the revised data for 2008, tables for total receipts begin to reflect estimation for all plants 
with capacity over 1 megawatt, to be consistent with other electric power data. Previous receipts data 
published have been a legacy of their original collection as information for a regulatory agency, not as a 
survey to provide more meaningful estimates of totals for statistical purposes. Totals appeared to 
become smaller as more electric production came from unregulated plants, until the Form EIA-423 was 
created to help fill that gap. As a further improvement, estimation of all receipts for the universe 
normally depicted in the EPM (i.e., 1 megawatt and above), with associated relative standard errors, 
provides a more complete assessment of the market. 

Generation and consumption 
Beginning in 2008, a new method of allocating fuel consumption between electric power generation and 
useful thermal output (UTO) was implemented. This new methodology evenly distributes a combined 
heat and power (CHP) plant's losses between the two output products (electric power and UTO). In the 
historical data, UTO was consistently assumed to be 80 percent efficient and all other losses at the plant 
were allocated to electric power. This change causes the fuel for electric power to be decreased while 
the fuel for UTO is increased as both are given the same efficiency. This results in the appearance of an 
increase in efficiency of production of electric power between periods. 
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Sensitive data: Most of the data collected on the Form EIA-923 are not considered business sensitive. 
However, the cost of fuel delivered to nonutilities, commodity cost of fossil fuels, and reported fuel 
stocks at the end of the reporting period are considered business sensitive and must adhere to EIA's 
"Policy on the Disclosure of Individually Identifiable Energy Information in the Possession of the EIA" 
(45Federal Register 59812 (1980)). 

Average Capacity Factors 
This section describesthe methodology for calculating capacity factors by fuel and technology type for 
operating electric power plants. Capacity factor is a measure (expressed as a percent) of how often an 
electric generator operates over a specific period of time, using a ratio of the actual output to the 
maximum possible output overthattime period. 

The capacity factor calculation only includes operating electric generators in the Electric Power Sector 
(sectors 1, 2 and 3) using the net generation reported on the Form EIA-923 and the net summer capacity 
reported on the Form EIA-860. The capacity factor for a particular fuel/technology type is given by: 

( Y 11 Generation„ 
CapacityFactor = \ x . m ~ | 

I ICapaci<y * AvailableTime, I 
x,m 

x,m 

Where x represents generators of that fuel/technology combination and m represents the period of 
time (month or year). Generation and capacity are specific to a generator, and the generator is 
categorized by its primary fuel type as reported on the EIA-860. All generation from that generator is 
included, regardless of other fuels consumed. Available time is also specific to the generator in orderto 
account for differing online and retirement dates. Therefore, these published capacity factors will differ 
from a simple calculation using annual generation and capacity totals from the appropriate tables in this 
publication. 

NERC classification 
The Florida Reliability Coordinating Council (FRCC) separated itself from the Southeastern Electric 
Reliability Council (SERC) in the mid-1990s. In 1998, several utilities realigned from Southwest Power 
Pool (SPP) to SERC. Name changes altered both the Mid-Continent Area Power Pool (MAPP) to the 
Midwest Reliability Organization (MRO) and the Western Systems Coordinating Council (WSCC) to the 
Western Energy Coordinating Council (WECC). The MRO membership boundaries have altered over 
time, but WECC membership boundaries have not. The utilities in the associated regional entity 
identified as the Alaska System Coordination Council (ASCC) dropped their formal participation in NERC. 
Both the States of Alaska and Hawaii are not contiguous with the other continental States and have no 
electrical interconnections. At the close of calendaryear 2005, the following reliability regional councils 
were dissolved: East Central Area Reliability Coordinating Agreement (ECAR), Mid-Atlantic Area Council 
(MAAC), and Mid-America Interconnected Network (MAIN). 
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On January 1, 2006, the ReliabilityFirst Corporation (RFC) came into existence as a new regional 
reliability council. Individual utility membership in the former ECAR, MAAC, and MAIN councils mostly 
shifted to RFC. However, adjustments in membership as utilities joined or left various reliability councils 
impacted MRO, SERC, and SPP. The Texas Regional Entity (TRE) was formed from a delegation of 
authority from NERCto handle the regional responsibilities of the Electric Reliability Council of Texas 
(ERCOT). The revised delegation agreements covering all the regions were approved by the Federal 
Energy Regulatory Commission on March 21, 2008. Reliability Councils that are unchanged include: 
Florida Reliability Coordinating Council (FRCC), Northeast Power Coordinating Council (NPCC), and the 
Western Energy Coordinating Council (WECC 

The new NERC Regional Council names are as follows: 

• Florida Reliability Coordinating Council (FRCC), 
• Midwest Reliability Organization (MRO), 
• Northeast Power Coordinating Council (NPCC), 
• ReliabilityFirst Corporation (RFC), 
• Southeastern Electric Reliability Council (SERC), 
• Southwest Power Pool (SPP), 
• Texas Regional Entity (TRE), and 
• Western Energy Coordinating Council (WECC). 

Business classification 
Nonutility power producers consist of corporations, persons, agencies, authorities, or other legal entities 
that own or operate facilities for electric generation but are not electric utilities. This includes qualifying 
cogenerators, small power producer, and independent power producers. Furthermore, nonutility power 
producers do not have a designated franchised service area. In addition to entities whose primary 
business is the production and sale of electric power, entities with other primary business classifications 
can and do sell electric power. These can consist of manufacturing, agricultural, forestry, 
transportation, finance, service and administrative industries, based on the Office of Management and 
Budget's Standard Industrial Classification (SIC) Manual. In 1997, the SIC Manual name was changed to 
North American Industry Classification System (NAICS). The following is a list of the main classifications 
and the category of primary business activity within each classification. 

Agriculture, Forestry, and Fishing 

111 Agriculture production-crops 
112 Agriculture production, livestock and animal specialties 
113 Forestry 
114 Fishing, hunting, and trapping 
115 Agricultural services 

Mining 

211 Oil and gas extraction 
2121 Coal mining 
2122 Metal mining 
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2123 Miningand quarrying of nonmetallicminerals except fuels 

Construction 

23 

Manufacturing 

311 Food and kindred products 
3122 Tobacco products 
314 Textile and mill products 
315 Apparel and other finished products made from fabrics and similar materials 
316 Leather and leather products 
321 Lumber and wood products, except furniture 
322 Paper and allied products (otherthan 322122 

or 32213) 
322122 Paper mills, except building paper 
32213 Paperboard mills 
323 Printing and publishing 
324 Petroleum refining and related industries (other than 32411) 
32411 Petroleum refining 
325 Chemicals and allied products (otherthan 

325188,325211,32512, or325311) 
32512 Industrial organic chemicals 
325188 Industrial Inorganic Chemicals 
325211 Plastics materials and resins 
325311 Nitrogenous fertilizers 
326 Rubber and miscellaneous plastic products 
327 Stone, clay, glass, and concrete products (other than 32731) 
32731 Cement, hydraulic 
331 Primary metal industries (otherthan 331111 or 331312) 
331111 Blast furnaces and steel mills 
331312 Primaryaluminum 
332 Fabricated metal products, except machinery and transportation equipment 
333 Industrial and commercial equipment and components except computer equipment 
3345 Measuring, analyzing, and controlling instruments, photographic, medical, and optical goods, 

watches and clocks 
335 Electronic and other electrical equipment and components except computer equipment 
336 Transportation equipment 
337 Furniture and fixtures 
339 Miscellaneous manufacturing industries 
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Transportation and Public Utilities 

22 Electric, gas, and sanitary services 
2212 Natural gas transmission 
2213 Water supply 
22131 Irrigation systems 
22132 Sewerage systems 
481 Transportation by air 
482 Railroad transportation 
483 Water transportation 
484 Motor freight transportation and warehousing 
485 Local and suburban transit and interurban highway passenger transport 
486 Pipelines, except natural gas 
487 Transportation services 
491 United States Postal Service 
513 Communications 
562212 Refuse systems 

Wholesale Trade 

421 to 422 

Retail Trade 

441 to 454 

Finance, Insurance, and Real Estate 

521 to 533 

Services 

512 Motion pictures 
514 Business services 

514199 Miscellaneous services 
541 Legal services 
561 Engineering, accounting, research, management, and related services 
611 Education services 
622 Health services 
624 Social services 
712 Museums, art galleries, and botanical and zoological gardens 
713 Amusement and recreation services 
721 Hotels 
811 Miscellaneous repair services 
8111 Automotive repair, services, and parking 
812 Personal services 
813 Membership organizations 
814 Private households 
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Public Administration 

92 

Multiple Survey Programs- Small Scale PV Solar Estimation of Generation 
Monthly generation from small scale PV solar resources is an estimation of the generation produced 
from PV solar resources and not the results of a data collection effort for generation directly, with the 
exception of "Third Party Owned" or GPO) solar installations which has direct data collection. TPO data 
however is not comprehensive. TPOs do not operate in every state, TPO collected data is not a large 
portion of the estimated amount, and the data has been collected for limited period of time. The 
generation estimate is based on data collected for PV solar capacity. 

Capacity of PV solar resources is collected directly from respondents. These data are collected on several 
EIA forms and from several types of respondents. Monthly data for net-metered PV solar capacity is 
reported on the Form EIA-826. Form EIA-826 is a cutoff sample drawn from the annual survey Form EIA-
861 which collects this data from all respondents. Using data from both of these surveys we have a 
regression model to impute for the non-sampled monthly capacity. 

The survey instruments collect solar net metering capacity from reporting utilities by state and customer 
class. There are four customer classes: residential, commercial, industrial and transportation. 
However, the estimation process included only the residential, commercial and industrial customers.1 
Data forthese customer classes were further classified by U.S. Census Regions, to ensure adequate 
numberof customerobservations in for each estimation group. 

Estimation Model: The total PV capacity reported by utilities in the annual EIA-861 survey is the single 
primary input (regressor) to the monthly estimation of PV capacity by state. The model tested for each 
Census Region was of the form: 

-1/2 
F2O15.m - #lx, + W, ei, where 

X12O13 is the ith utility's 2013 (or the last published year) solar PV capacity 

712015.m is the ith utility's month m, 2015 (or the current year) reported solar PV 

capacity 

Wi is the weight factor, which is the inverse of X 2013 

~1 is effectively the growth rate of reported month m solar PV capacity 

ei is the error term 

The model checks for outliers and removes them from the regression equation inputs. The model 
calculates RSEs by sector, state, census region, and US total. Once we have imputed for all of the 
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monthly net-metered PV solar capacity we add to total net metered capacity, the PV solar capacity 
collected on the Form EIA-861 for distributed and dispersed resources that are not net metered. 

We use a second model to estimate the generation usingthis capacity as an input. The original 
methodology was developed forthe "Annual Energy Outlook" based on our "NEMS" modelled 
projections several years ago. The original method underwent a calibration project designed to develop 
PV production levels forthe NEMS projections consistent with simulations of a National Renewable 
Energy Laboratory model called PVWatts, which is itself embedded in PC software underthe umbrella of 
the NREL's System Advisor Model (SAM). 

The PVWatts simulations require, panel azimuth orientations and tilts, something that the NEMS 
projections do not include. Call the combinations of azimuths and tilts "orientations." The orientation 
and solar insolation (specific to a location) have a direct effect on the PV production level. The 
calibration project selected the 100 largest population Metropolitan Statistical Areas (MSAs) and relied 
on weights derived from orientation data from California Solar Initiative dataset to develop typical 
outputs for each of the 100 MSAs. It then was expanded from an annual estimate to a monthly 
estimate. A listing of the MSAs are included in Appendix 1. 

Using Form EIA-861 data for service territories, which lists the counties that each electric distribution 
company (EDC) provides service, and NREL solar insolation data by county a simple average of insolation 
values by EDC is calculated. 

Using the estimation model, we produce by utility, by state and by sector an estimate of generation. All 
the utilities" capacity and generation estimates are summed by state and sector and a KWh/KW rate by 
state and sector is calculated. 

Capacity from the Form EIA-860 that is net metered is subtracted from the total capacity by state and 
sector as well as the capacity reported on the EIA-826 from TPOs, resulting in a new "net" capacity 
amount. This capacity amount is multiplied by the KWh/KW rate to produce the non-TPO generation 
estimate and then it is added to the TPO reported sales to ultimate customers from the EIA-826 to 
obtain a final estimate for generation and a blended KWh/KW rate is calculated. The estimate for 
generation is aggregated by US census regions and US totals. The RSEs for capacity are checked for level 
oferrorandifthey pass, the summary data by state, U.S. census region and U.S. total are reported in 
the EPM. 

Appendix 2 contains a flow diagram of the data inputs, data quality control checks and data analysis 
required to perform this estimation. 
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Appendix 1- MSAs 

TMY3 (1991-2005) Weather Stations by MSA 
Site Weather Location 

1 USA NY New York Central Park Obs. 

2 USA CA Los Angeles Intl Airport 

3 USA IL Chicago Midway Airport 

4 USA TX Dallas-fort Worth Intl Airport 

5 USA TX Houston Bush Intercontinental 

6 USA PA Philadelphia Int'I Airport 

7 USA VA Washington Dc Reagan Airport 

8 USA FL Miami intl Airport 

9 USA GA Atlanta Hartsfield Intl Airport 

10 USA MA Boston Logan Int'I Airport 

11 USA CA San Francisco Intl Airport 

12 USA AZ Phoenix Sky Harbor Intl Airport 

13 USA CA Riverside Municipal Airport 

14 USA MI Detroit City Airport 

15 USA WA Seattle Seattle-Tacoma Intl Airport 

16 USA MN Minneapolis-St. Paul Int'I Arp 

17 USA CA San Diego Lindbergh Field 

18 USA FL Tampa Int'I Airport 

19 USA MO St Louis Lambert Int'I Airport 

20 USA MD Baltimore-Washington Int'I Airport 

21 USA CO Denver Centennial [Golden - NREL] 

22 USA PA Pittsburgh Allegheny Co Airport 

23 USA NC Charlotte Douglas Intl Airport 

24 USA OR Portland Hillsboro 

25 USA TX San Antonio Intl Airport 

26 USA FL Orlando Intl Airport 

27 USA CA Sacramento Executive Airport 

28 USA OH Cincinnati Municipal Airport 

29 USA OH Cleveland Hopkins Intl Airport 

30 USA MO Kansas City Int'I Airport 

31 USA NV Las Vegas McCarran Intl Airport 

32 USA OH Columbus Port Columbus Intl A 

33 USA IN Indianapolis Intl Airport 

34 USA CA San Jose Intl Airport 

35 USATX Austin Mueller Municipal Airport 

36 USA TN Nashville Int'I Airport 
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MSA 

New York-Newark-Jersey City, NY-NJ-PA MSA 

Los Angeles-Long Beach-Anaheim, CA MSA 

Chicago-Naperville-Elgin, IL--IN-WI MSA 

Dallas-Fort Worth-Arlington, TX MSA 

Houston-The Woodlands-Sugar Land, TX MSA 

Philadelphia-Camden-Wilmington, PA-NJ-DE-MD MSA 

Washington-Arlington-Alexandria, DC-VA-MD-WV MSA 

Miami-Fort Lauderdale-West Palm Beach, FL MSA 

Atlanta-Sandy Springs-Roswell, GA MSA 

Boston-Ca mbridge-Newton, MA-NH MSA 

San Francisco-Oakland-Hayward, CA MSA 

Phoenix-Mesa-Scottsdale, AZ MSA 

Riverside-San Bernardino-Ontario, CA MSA 

Detroit-Warren-Dearborn, MI MSA 

Seattle-Tacoma-Bellevue, WA MSA 

Minneapolis-St. Paul-Bloomington, MN-WI MSA 

San Diego-Carlsbad, CA MSA 

Tampa-St. Petersburg-Clearwater, FL MSA 

St. Louis, MO-IL MSA 

Baltimore-Columbia-Towson, MD MSA 

Denver-Aurora-Lakewood, CO MSA 

Pittsburgh, PA MSA 

Charlotte-Concord-Gastonia, NC-SC MSA 

Portland-Vancouver-Hillsboro, OR-WA MSA 

San Antonio-New Braunfels, TX MSA 

Orlando-Kissimmee-Sanford, FL MSA 

Sacramento-Roseville-Arden-Arcade, CA MSA 

Cincinnati, OH-KY-IN MSA 

Cleveland-Elyria, OH MSA 

Kansas City, MO-KS MSA 

Las Vegas-Henderson-Paradise, NV MSA 

Columbus, OH MSA 

Indianapolis-Carmel-Anderson, IN MSA 

San Jose-Sunnyvale-Santa Clara, CA MSA 

Austin-Round Rock, TX MSA 
Nashville-Davidson-Murfreesboro-Franklin, TN MSA 

Page 27 276 



37 USA VA Norfolk Int'I Airport 

38 USA RI Providence T F Green State 

39 USA WI Milwaukee Mitchell Intl Airport 

40 USA FLJacksonville Craig 

41 USA TN Memphis Int'I Airport 

42 USA OK Oklahoma City Will Rogers 

43 USA KY Louisville Bowman Field 

44 USA VA Richmond Int'I Airport 

45 USA LA New Orleans AIvin Callender 

46 USA CT Hartford Bradley Intl Airport 

47 USA NC Raleigh Durham Int'I 

48 USA UT Salt Lake City Int'I Airport 

49 USA AL Birmingham Municipal Airport 

50 USA NY Buffalo Niagara Intl Airport 

51 USA NY Rochester Greater Rochester 

52 USA MI Grand Rapids Kent County Int'I Airport 

53 USA AZ Tucson Int'I Airport 

54 USA HI Honolulu Intl Airport 

55 USA OK Tulsa Int'I Airport 

56 USA CA Fresno Yosemite Intl Airport 

57 USA CT Bridgeport Sikorsky Memorial 

58 USA MA Worchester Regional Airport 

59 USA NM Albuquerque Intl Airport 

60 USA NE Omaha Eppley Airfield 

61 USA NY Albany County Airport 

62 USA CA Bakersfield Meadows Field 

63 USA CT New Haven Tweed Airport 

64 USA TN Knoxville McGhee Tyson Airport 

65 USA SC Greenville Downtown Airport 

66 USA CA Oxnard Airport 

67 USA TX El Paso Int'I Airport 

68 USA PA Allentown Lehigh Valley Intl 

69 USA LA Baton Rouge Ryan Airport 

70 USA TX McCallen Miller Intl Airport 

71 USA OH Dayton Int'I Airport 

72 USA SC Columbia Metro Airport 

73 USA NC Greensboro Piedmont Triad Int'I 
Airport 

74 USA FL Sarasota Bradenton 

75 USA AR Little Rock Adams Field 

76 USA SC Charleston Intl Airport 

77 USA OH Akron Akron-canton Reg. Airport 

78 USA CA Stockton Metropolitan Airport 
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Virginia Beach-Norfolk-Newport News, VA-NC MSA 

Providence-Warwick, RI-MA MSA 

Milwaukee-Waukesha-West Allis, WI MSA 

Jacksonville, FL MSA 

Memphis, TN-MS-AR MSA 

Oklahoma City, OK MSA 

Louisville/Jefferson County, KY-IN MSA 

Richmond, VA MSA 

New Orleans-Metairie, LA MSA 

Hartford-West Hartford-East Hartford, CT MSA 

Raleigh, NC MSA 

Salt Lake City, UT MSA 

Birmingham-Hoover, AL MSA 

Buffalo-Cheektowaga-Niagara Falls, NY MSA 

Rochester, NY MSA 

Gra nd Rapids-Wyoming, M I MSA 

Tucson, AZ MSA 

Urban Honolulu, HI MSA 

Tulsa, OK MSA 

Fresno, CA MSA 

Bridgeport-Stamford-Norwalk, CTMSA 

Worcester, MA-CT MSA 

Albuquerque, NM MSA 

Omaha-Council Bluffs, 1\IE-IA MSA 

Albany-Schenectady-Troy, NY MSA 

Bakersfield, CA MSA 

New Haven-Milford, CT MSA 

Knoxville, TN MSA 

Greenville-Anderson-Mauldin, SC MSA 

Oxnard-Thousand Oaks-Ventura, CA MSA 

El Paso, TX MSA 

Allentown-Bethlehem-Easton, PA-NJ MSA 

Baton Rouge, LA MSA 

McAIIen-Edinburg-Mission, TX MSA 

Dayton, OH MSA 

Columbia, SC MSA 

Greensboro-High Point, NC MSA 

North Port-Sarasota-Bradenton, FL MSA 

Little Rock-North Little Rock-Conway, AR MSA 

Charleston-North Charleston, SC MSA 

Akron, OH MSA 

Stockton-Lodi, CA MSA 
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79 USA CO Colorado Springs Muni Airport 

80 USA NY Syracuse Hancock Int'I Airport 

81 USA FL Fort Myers Page Field 

82 USA NC Winston-Salem Reynolds Airport 

83 USA ID Boise Air Terminal 

84 USA KS Wichita Mid-continent Airport 

85 USA WI Madison Dane Co Regional Airport 

86 USA MA Worchester Regional Airport 

87 USA FL Lakeland Linder Regional Airport 

88 USA UT Ogden Hinkley Airport 

89 USA OH Toledo Express Airport 

90 USA FL Daytona Beach Intl Airport 

91 USA IA Des Moines Intl Airport 

92 USA GA Augusta Bush Field 

93 USA MS Jacksonlnt'I Airport 

94 USA UT Provo Muni 

95 USA PA Wilkes-Barre Scranton Intl Airport 

96 USA PA Harrisburg Capital City Airport 

97 USA OH Youngstown Regional Airport 

98 USA FL Melbourne Regional Airport 

99 USA TN Chattanooga Lovell Field Airport 

100 USA WA Spokane Int'I Airport 
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Colorado Springs, CO MSA 

Syracuse, NY MSA 

Cape Coral-Fort Myers, FL MSA 

Winston-Salem, NC MSA 

Boise City, ID MSA 

Wichita, KS MSA 

Madison, WI MSA 

Springfield, MA MSA 

Lakeland-Winter Haven, FL MSA 

Ogden-Clearfield, UT MSA 

Toledo, OH MSA 

Deltona-Daytona Beach-Ormond Beach, FL MSA 

Des Moines-West Des Moines, IA MSA 

Augusta-Richmond County, GA-SC MSA 

Jackson, MS MSA 

Provo-Orem, UT MSA 

Scranton-Wilkes-Barre-Hazleton, PA MSA 

Harrisburg-Carlisle, PAMSA 

Youngstown-Warren-Boardman, OH-PA MSA 

Palm Bay-Melbourne-Titusville, FL MSA 

Chattanooga, TN-GA MSA 

Spokane-Spokane Valley, WA MSA 

278 Page 29 



ve bZ*Ialepa 
Nlocilt Nb.91 38 1 

Appendix 2 - Flow diagram of data sources and analysis 
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1The basic technique employed is described in the paper "Model-Based Sampling and Inference," on the EIA website. 
Additional references can be found on the InterStat website (http://interstat.statjournals.net/). See the following sources: 
Knaub, J.R., Jr. (1999a), "Using Prediction-Oriented Software for Survey Estimation," InterStat, October 1999, 
U-UUf.Zluu_U';_3_tay :).Tc._c .533£; Knaub, J.R. Jr. (1999b), "Model-Based Sampling, Inference and Imputation," EIA web site: 
M .o //-w,vw .,a g:,v/cnea'ie e-t·i<i:v/forr·*·i:we::r c,t)(!i; Knaub, J.R., Jr. (2005), "Classical Ratio Estimator," InterStat, October 
2005, napj./ 'itr·.·S.-,t.3*zt.:,l.rr?'5. r,·.U; Knaub, J.R., Jr. (2007a), "Cutoff Sampling and Inference," InterStat, April 2007, 
Itc //i.<,r.:a·..s·at o. rra cnet/; Knaub, J.R., Jr. (2008), "Cutoff Sampling." Definition in Encyclopedia of Survey Research Methods, 
Editor: Paul J. Lavrakas, Sage, to appear, Knaub, J.R., Jr. (2000), "Using Prediction-Oriented Software for Survey Estimation - Part 
Il: Ratios of Totals," InterStat, June 2000, n .n.//iricrstei.ua:ic .·,2;s y~e•/; Knaub, J.R., Jr. (2001), "Using Prediction-Oriented 
Software for Survey Estimation - Part Ill: Full-Scale Study of Variance and Bias," InterStat, June 2001, 
t tIp U, ite·$.,i:.'%:a. <~u· : c r,Atl 

2 See the following sources: Bahillo, A. et al. Journal of Energy Resources Technology, "NOx and N20 Emissions during Fluidized 
Bed Combustion of Leather Wastes." Volume 128, Issue 2, June 2006. pp. 99-103; U.S. Energy Information Administration. 
Renewable Energy Annual 2004 . " Average Heat Content of Selected Biomass Fuels ." Washington , DC , 2005 ; Penn State 
Agricultural College Agricultural and Biological Engineering and Council for Solid Waste Solutions. Garth, J. and Kowal, P. 
Resource Recovery, Turning Waste into Energy, University Park, PA, 1993; Utah State University Recycling Center Frequently 
Asked Questions. Published at http://www.usu.edu/recycle/faq.htm. Accessed December 2006. 
3 Biogenic components include newsprint, paper, containers and packaging, leather, textiles, yard trimmings, food wastes, and 
wood. Non-biogenic components include plastics, rubber and other miscellaneous non-biogenic waste. 
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Table C.1 Average Heat Content of Fossi!-Fuel Receipts, September 2020 
Natural Gas 

Coal Petroleum L,quids Petroleum Coke (Million Btu per 
(Milhon Btu per (Million Btu per (Mill,on Btu per Thousand Cubic 

Census Division and State Ton) Barrel) Ton) Feet) 
New England 2060 6 22 103 
Connecticut -- 1 03 
Maine 20 60 6 25 1 04 
Massachusetts 5 81 1 03 
New Hampshire -- 1 03 
Rhode Island -- 1 03 
Vermont 
Middle Atlantic 19 35 6 07 103 
New Jersey 25 52 -· 103 
New York - 1 03 
Pennsylvania 1912 6 07 1 04 
East Nonh Central 2035 5 84 26 97 105 
Illinois 17 89 5 80 -- 1 01 
Indiana 22 47 577 106 
Michigan 18 88 5 88 26 93 106 
Ohio 25 10 5 81 106 
Wisconsin 17 95 588 2814 103 
West North Central 16 62 5 75 2702 1 07 
Iowa 17 60 571 27 02 112 
Kansas 1710 574 101 
Minnesota 17 69 5 86 112 
Missouri 17 71 5 77 -- 103 
Nebraska 1714 -- 105 
North Dakota 13 22 576 100 
South Dakota 16 54 
South Atlantic 23 97 5 84 28 10 103 
Delaware 5 83 -- 104 
Dlstnct of Columbia --
Florida 23 44 5 88 2810 103 
Georgia 

104 
2011 615 103 

Maryland 24 68 581 
North Carolina 25 25 5 81 -- 103 
South Carolina 24 60 579 1 03 
Virginia 25 47 5 88 105 
West Virginia 25 22 5 79 106 
East South Central 20 53 5 79 -- 103 
Alabama 18 62 -- 103 
Kentucky 22 33 5 81 -- 1 05 
Mississippi 13 88 -- 103 
Tennessee 22 80 5 77 -- 100 
West South Central 1612 5 84 28 38 102 
Arkansas 17 56 5 90 103 
Louisiana 16 96 28 38 103 
Oklahoma 17 22 103 
Texas 1566 574 102 
Mountain 1888 5 79 104 
Arizona 18 32 5 75 103 
Colorado 18 68 110 
Idaho 100 
Montana 17 20 5 92 104 
Nevada 18 09 5 84 104 
New Mexico 1850 5 66 1 01 
Utah 2191 5 86 104 
Wyoming 17 74 5 81 104 
Pacific Contiguous 17 77 6 00 104 
California 23 03 103 
Oregon - -- 1 05 
Washington 17 27 6 00 109 
Pacific Noncont,guous 17 32 6 06 100 
Alaska 13 89 5 60 -· 100 
Hawaii 1912 6 06 
U S Total 19 06 6 00 27 65 103 

'Coal' includes anthracite. bituminous, subb,tuminous, Iigrlte, waste coal, synthetic coal, and coal-derived synthesis gas 
'Petroleum Liquids' include disttllate fuel oil, residual fuel oil,Jet fuel, kerosene, propane, and waste oil 
'Petroleum Coke' Includes petroleum coke and synthesis gas derived from petroleum coke 
'Natural Gas' includes a small amount of supplemental gaseous fuels 
Notes See Glossary for definitions Values are preliminary Data represents weighted values 
Source U S Energy Information Administration. Form E[A-923, Power Plant Operations Report 
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Table C.2. Comparison of Preliminary Monthly Data Versus Final Monthly Data at the U S, Level, 2017 through 2019 
Mean Absolute Value of Percent Change 

Total (All Sectors) 
Item 2017 2018 2019 

Net Generation 
Coal 017% 042% 012% 
Petroleum Liquids 3 41% 256% 1 55% 
Petroleum Coke 5 79% 5 97% 5 53% 
Natural Gas 1 94% 110% 1 23% 
Other Gases 11 64% 10 59% 7 56% 
Hydroelectric 2 01% 2 37% 6 37% 
Nuclear 0 00% 0 00% 0 00% 
Other 1 33% 1 67% 151% 
Total 0.56% 0 29% 044% 
Consumption of Fossil Fuels for Electricity Generatii,n 
Coal 0.13% 017% 016% 
Petroleum Liquids 3 39% 5 23% 2 23% 
Petroleum Coke 495% 10 63% 5 48% 
Natural Gas 1 09% 0 79% 114% 
Fuel Stocks for Electric Power Sector 
Coal 018% 0 35% 0 34% 
Petroleum Liqu/ds 210% 1 07% 032% 
Petroleum Coke 14 42% 2 29% 1 78% 
Retail Sales 
Residential 0 31% 0 34% 0 36% 
Commercial 0 28% 0 37% 0 46% 
Industrial 4 00% 502% 5 27% 
Transportation 012% 095% 0 81% 
Total 112% 153% 1.65% 
Revenue 
Residential 0 26% 0 21% 018% 
Commercial 0 28% 0 49% 0 57% 
Industrial 3 52% 4 76% 502% 
Transportation 0 21% 1 63% 1 45% 
Total 0.57% 1 04% 1 12% 
Average Retail Price 
Residential 021% 016% 018% 
Commercial 0 20% 016% 013% 
Industrial 051% 0 38% 0 30% 
Transportation 0 20% 080% 0 64% 
Total 0 53% 048% 0 52% 
Receipt of Fossil Fuels 
Coal 1 30% 0 33% 093% 
Petroleum Liquids 318% 11 02% 2 66% 
Petroleum Coke 0 00% 0 00% 0 00% 
Natural Gas 19 49% 8 23% 8 25% 
Cost of Fossil Fuels 
Coal 083% 0 24% 013% 
Petroleum Liquids 0 34% 1 04% 0 29% 
Pewoleum Coke 0 00% 0 00% 0 00% 
Natural Gas 0 47% 0 54% 0 20% 

Coal includes anthracite, bituminous, subbituminous, Iignite, waste coal. and synthetic coal Coal stocks exclude waste coal 
Petroleum liquids include distillate fuel oil, residual fuel oil, Jet fuel, kerosene, and waste oil 
Natural gas includes a small amount of supplemental gaseous fuels that cannot be identified separately Excludes blast furnace gas and other gases 
Hydroelectric includes conventional hydroelectric and hydroelectric pumped storage facilities 
Other generation includes geothermal, wood, waste, wind, and solar, battenes, chemicals. hydrogen, pitch, purchased steam, sulfur, and miscellaneous technologies 
Fuel Stocks are end-of-month values 
See technical notes (http //www eia gov/cneaf/electricity/epm/appenc pdf) for additional information on the Commercial, Industnal and Transportation sectors 
Cost of Fossil Fuels represent weighted values 
Notes Mean absolute value of percent change is the unwelghted average of the absolute percent cahnges 
Sources U S Energy Information Administration, Form EIA-923 'Power Plant Operations Report', Form EIA-423, 'Monthly Cost and Quality of Fuels for Electric Plants Report', 

Form EIA-826, 'Monthly Electric Sales and Revenue With State Dlstnbut,ors Report', Form E IA-906, 'Power Plant Report,' Form E IA-920 'Combined Heat and Power Plant 
Report', 

and Federal Energy Regulatory Commission, FERC Form 423, 'Monthly Report of Cost and Quality of Fuels for Electric Plants ' 
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Table C.3. Comparison of Preliminary Annual Data Versus Final Annual Data at the U S Level, 2017 through 2019 
2017 2018 2019 

Preliminary Final Percent Preliminary Final Percent Preliminary Final Percent 
Item Annual Data Annual Data Change Annual Data Annual Data Change Annual Data Annual Data Change 

Net Generation (Thousand MWh) 
Coal 1,207,901 1,205,835 -017% 1,146,393 1,149,487 0 27% 966,148 964,957 -012% 
Petroleum Liquids 12,583 12,414 -1 34% 15,742 16,245 319% 11,576 11,619 0 38% 
Petroleum Coke 8,508 8,976 5 50% 8,830 8,981 1 71% 6,991 6,819 -2 46% 
Natural Gas 1,272,864 1,296,442 1 85% 1,468,013 1,469,133 0 08% 1,581,815 1,585,717 025% 
Other Gases 14,159 12,469 -11 94% 12,191 13,463 10 43% 13,634 12,591 -7 65% 
Hydroelectric 293,550 293,838 010% 285,819 286,619 0 28% 268,447 282,613 5 28% 
Nuclear 804,950 804,950 0 00% 807,078 807,084 0 00% 809,409 809,409 000% 
Other 400,289 399,346 -0 24% 433,744 427,265 -1 49% 460,030 453,157 -1 49% 
Total 4,014,804 4,034,271 0 48% 4,177,810 4,178,277 0.01% 4,118,051 4,126,882 0 21% 
Consumption of Fossil Fuels for Electric:ty Generation 
Coal (1,000 tons) 663,479 663,911 0.07% 635,833 636,213 006% 538,465 537,616 -016% 
Petroleum Liquids (1,000 barrels) 21,935 21,696 -1 09% 27,245 28,614 5 02% 20,430 20,836 1 99% 
Petroleum Coke (1,000 tons) 3,349 3,490 4 21% 3,311 3,623 9 40% 2,806 2,724 -2 94% 
Natural Gas (1,000 Mcf) 9,440,777 9,508,062 0 71% 10,855,155 10,833,043 -0 20% 11,550,825 11,600,558 0 43% 
Fuel Stocks for Electric Power Sector 
Coal (1,000 tons) 137,155 137,687 0 39% 102,786 102,793 001% 128,497 128,180 -0 25% 
Petroleum Liquids (1,000 barrels) 28,723 28,089 -2 21% 25,082 25,977 3 57% 25,976 25,960 -0 06% 
Petroleum Coke (1,000 tons) 1,113 864 -22.42% 541 539 -0 27% 443 471 6 35% 
Retail Sales (Million kWh) 
Residential 1,378,819 1,378,648 -0 01% 1,464,373 1,469,093 0 32% 1,435,147 1,440,289 036% 
Commercial 1,349,208 1,352,888 0 27% 1,376,741 1,381,755 0 36% 1,354,545 1,360,877 0 47% 
Industrial 946,443 984,298 4 00% 953,076 1,000,673 4 99% 952,149 1,002,353 5 27% 
Transportation 7,524 7,523 -0 02% 7,738 7,665 -0 94% 7,697 7,632 -0 84% 
Total 3,681,995 3,723,356 1 12% 3,801,928 3,859,185 1.51% 3,749,538 3,811,150 1.64% 
Revenue (Million Dollars) 
Residential 177,860 177,661 -011% 188,742 189,033 015% 187,102 187,436 018% 
Commercial 144,108 144,242 0 09% 146,696 147,425 0 50% 144,452 145,280 0 57% 
Industrial 65,394 67,691 3 51% 66,090 69,218 4 73% 65,033 68,285 5.00% 
Transportation 727 728 015% 756 744 -1 65% 749 737 -1 54% 
Total 388,089 390,322 0 58% 402,283 406,420 1 03% 397,337 401,738 1.11% 
Average Retail Price (Cents/kWh) 
Residential 12 90 1289 -010% 1289 12 87 -017% 13 04 13 01 -018% 
Commercial 10 68 10 66 -018% 10 66 10 67 013% 10 66 10 68 010% 
Industrial 6 91 6 88 -0 47% 693 692 ·0 25% 6 83 6 81 -0 26% 
Transportation 9 67 9 68 017% 9 77 9 70 -071% 9 73 9 66 -0 70% 
Total 10.54 1048 -0 54% 10 58 10 53 -0 47% 10 60 10 54 -0.53% 
Receipt of Fossil Fuels 
Coal (1,000 tons) 634,118 642,364 1 30% 594,683 596,215 026% 555,022 560,153 0 92% 
Petroleum Liqulds (1,000 barrels) 15,619 16,127 3 25% 19,717 22,290 13 05% 14,319 14,711 2 74% 
Petroleum Coke (1,000 tons) 3,309 3,309 0 00% 3,010 3,010 0 00% 1,969 1,969 0 00% 
Natural Gas (1,000 Mcf) 8,050,520 9,628,733 19 60% 10,039,232 10,885,764 8 43% 10,786,472 11,693,486 8 41% 
Cost of Fossil Fuels (Dollars per Million Btu) 
Coal (1,000 tons) 2 08 2 06 -0 87% 2 06 2 06 0 22% 2 02 2 02 -0 21% 
Petroleum Liqu,ds (1,000 barrels) 11 82 1186 0 36% 14 24 14 40 116% 13 58 13 62 029% 
Petroleum Coke (1,000 tons) 213 2.13 0 00% 2 54 254 0 00% 191 191 0 00% 
Natural Gas (1.000 Mcf) 3 39 3 37 -0 55% 3 55 3 55 0 03% 2 89 2 88 .017% 

Coal includes anthracite, bituminous, subbituminous, lignite, waste coal, and synthetic coal Coal stocks exclude waste coal 
Petroleum Liquids include distillate fuel oil, residual fuel oil, Jet fuel, kerosene, and waste oil 
Natural gas includes a small amount of supplemental gaseous fuels that cannot be identified separately Excludes blast furnace gas and other gases 
Hydroelectric includes conventional hydroelectric and hydroelectric pumped storage facilities 
Other generation includes geothermal, wood, waste, wind, and solar, batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and miscellaneous technologies 
Fuel Stocks are end-of-year values 
See technical notes (http //www ela gov/cneaf/electnclty/epm/appenc pdf) for addlttonal Information on the Commercial, Industrial and Transportation sectors 
Cost of Fossil Fuels represent weighted values 
Notes The average revenue per kilowatthour is calculated by dividing revenue by sales Totals may not equal sum of components because of independent rounding 

Percent changes refer to the difference between the preliminary data published in the Electric Power Monthly (EPM) and the final data published in the EPM Values for 2019 are 
Final 
Sources U S Energy I nformation Administration, Form E IA-923 'Power Plant Operations Report', Form E IA-423, 'Monthly Cost and Quality of Fuels for Electric Plants Report', 

Form E IA-826, 'Monthly Electric Sales and Revenue With State Distributions Report', Form EIA-906, 'Power Plant Report,' Form E IA-920 'Combined Heat and Power Plant Report', 
and Federal Energy Regulatory Commission, FERC Form 423, 'Monthly Report of Cost and Quality of Fuels for Electric Plants ' 
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Table C.4. Unit of Measure Equivalents for Electricity 
Unit Equivalent 
Kilowatt (kW) 1,000 (One Thousand) Watts 
Megawatt (MW) 1,000,000 (One Million) Watts 
Gigawatt (GW) 1,000,000,000 (One Billion) Watts 
Terawatt (TW) 1,000,000,000,000 (One Trillion) Watts 

Gigawatt 
Thousand Gigawatts 

1,000,000 (One Million) Kilowatts 
1,000,000,000 (One Billion) Kilowatts 

Kilowatthours (kWh) 
Megawatthours (MWh) 
Gigawatthours (GWh) 
Terawatthours (TWh) 

1,000 (One Thousand) Watthours 
1,000,000 (One Million) Watthours 
1,000,000,000 (One Billion) Watthours 
1,000,000,000,000 (One Trillion) Watthours 

Gigawatthours 1,000,000 (One Million) Kilowatthours 
Thousand Gigawatthours 1,000,000,000(One Billion Kilowatthours 
Source: U.S. Energy Information Administration 
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Glossary 
Anthracite: The highest rank of coal; used primarily for residential and commercial space heating. It is a 
hard, brittle, and black Iustrous coal, often referred to as hard coal, containing a high percentage of fixed 
carbon and a low percentage of volatile matter. The moisture content of fresh-mined anthracite 
generally is Iessthan 15 percent. The heat content of anthracite ranges from 22 to 28 million Btu perton 
on a moist, mineral-matter-free basis. The heat content of anthracite coal consumed in the United 
States averages 25 million Btu perton, on the as-received basis (i.e., containing both inherent moisture 
and mineral matter). Note: Since the 1980's, anthracite refuse or mine waste has been used for steam 
electric power generation. This fuel typically has a heat content of 15 million Btu perton or less. 

Ash: Impurities consisting of silica, iron, aluminum, and other noncombustible matterthat are 
contained in coal. Ash increases the weight of coal, adds to the cost of handling, and can affect its 
burning characteristics. Ash content is measured as a percent by weight of coal on a "received" or a 
"dry" (moisture-free, usually part of a laboratory analysis) basis. 

Ash content: The amount of ash contained in the fuel (except gas) in terms of percent by weight. 

Average Price of Electricity to Ultimate Consumers (formerly known as Average Revenue per 
Kilowatthour): The average revenue per kilowatthour of electricity sold by sector (residential, 
commercial, industrial, or other) and geographic area (State, Census division, and national), is calculated 
by dividingthe total monthly revenue bythe corresponding total monthly sales for each sector and 
geographic area. 

Barrel: A unit of volume equal to 42 U.S. gallons. 

Biomass: Organic non-fossil material of biological origin constituting a renewable energy resource. 

Bituminous coal: A dense coal, usually black, sometimes dark brown, often with well-defined bands of 
bright and dull material, used primarily as fuel in steam-electric power generation, with substantial 
quantities also used for heat and power applications in manufacturing and to make coke. Bituminous 
coal is the most abundant coal in active U.S. mining regions. Its moisture content usually is less than 20 
percent. The heat content of bituminous coal ranges from 21 to 30 million Btu perton on a moist, 
mineral-matter-free basis. The heat content of bituminous coal consumed in the United States averages 
24 million Btu per ton, on the as-received basis (i.e., containing both inherent moisture and mineral 
matter). 

British thermal unit: The quantity of heat required to raise the temperature of 1 pound of liquid water 
by 1 degree Fahrenheit at the temperature at which water has its greatest density (approximately 39 
degrees Fahrenheit). 

Btu: The abbreviation for British thermal unit(s). 

Capacity: See Generator Capacity and Generator Name Plate Capacity (Installed). 
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Census Divisions: Any of nine geographic areas of the United States as defined by the U.S. Department 
of Commerce, Bureau of the Census. The divisions, each consisting of several States, are defined as 
follows: 

1 ) New England : Connecticut , Maine , Massachusetts , New Hampshire , Rhode Island , and 
Vermont; 

2) Midd/e At/antic: New Jersey, New York, and Pennsylvania; 
3 ) East North Central : Illinois , Indiana , Michigan , Ohio , and Wisconsin ; 
4 ) West North Central : Iowa , Kansas , Minnesota , Missouri , Nebraska , North Dakota , and South 

Dakota; 
5) 5outh At/antic: Delaware, District of Columbia, Florida, Georgia, Maryland, North Carolina, 

South Carolina, Virginia, and West Virginia; 
6 ) East South Central : Alabama , Kentucky , Mississippi , and Tennessee ; 
7 ) West South Central : Arkansas , Louisiana , Oklahoma , and Texas ; 
8) Mountain: Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming; 
9 ) Pacific : Alaska , California , Hawaii , Oregon , and Washington . 

Note : Each division is a sub - area within a broader Census Region . In some cases , the Pacific division is 
subdivided into the Pacific Contiguous area (California, Oregon, and Washington) and the Pacific 
Noncontiguous area (Alaska and Hawaii). 

Coal: A readily combustible black or brownish-black rock whose composition, including inherent 
moisture, consists of more than 50 percent by weight and more than 70 percent by volume of 
carbonaceous material. It is formed from plant remainsthat have been compacted, hardened, 
chemically altered, and metamorphosed by heat and pressure over geologictime. 

Coal synfuel: Coal-based solid fuel that has been processed by a coal synfuel plant; and coal-based fuels 
such as briquettes, pellets, or extrusions, which are formed from fresh or recycled coal and binding 
materials. 

Coke (petroleum): A residue high in carbon content and low in hydrogen that is the final product of 
thermal decomposition in the condensation process in cracking. This product is reported as marketable 
coke or catalyst coke. The conversion is 5 barrels (of 42 U.S. gallons each) per short ton. Coke from 
petroleum has a heating value of 6.024 million Btu per barrel. 

Combined cycle: An electric generating technology in which electricity is produced from otherwise lost 
waste heat exiting from one or more gas (combustion) turbine-generators. The exiting heat from the 
combustion turbine(s) is routed to a conventional boiler or to a heat recovery steam generator for 
utilization by a steam turbine in the production of additional electricity. 

Combined heat and power (CHP): Includes plants designed to produce both heat and electricity from a 
single heat source . Note : This term is being used in place of the term " cogenerator " that was used by 
EIA in the past. CHP better describes the facilities because some of the plants included do not produce 
heat and power in a sequential fashion and, as a result, do not meet the legal definition of cogeneration 
specified in the Public Utility Regulatory Policies Act (PURPA). 
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Commercial sector: An energy-consuming sector that consists of service-providing facilities and 
equipment of: businesses; Federal, State, and local governments; and other private and public 
organizations, such as religious, social, or fraternal groups. The commercial sector includes institutional 
living quarters. It also includes sewage treatment facilities. Common uses of energy associated with this 
sector include space heating, water heating, air conditioning, lighting, refrigeration, cooking, and 
running a wide variety of otherequipment . Note : This sector includes generators that produce 
electricity and/or useful thermal output primarily to support the activities of the above-mentioned 
commercial establishments. 

Consumption (fuel): The use of energy as a source of heat or power or as a raw material input to a 
manufacturing process. 

Cost: The amount paid to acquire resources, such as plant and equipment, fuel, or labor services. 

Demand (electric): The rate at which electric energy is delivered to or by a system, part of a system, or 
piece of equipment, at a given instant or averaged over any designated period of time. 

Diesel: A distillate fuel oil that is used in diesel engines such as those used fortransportation and for 
electric power generation. 

Distillate fuel oil : A general classification for one of the petroleum fractions produced in conventional 
distillation operations. It includes diesel fuels and fuel oils. Products known as No. 1, No. 2, and No. 4 
diesel fuel are used in on-highway diesel engines, such as those in trucks and automobiles, as well as off-
highway engines, such as those in railroad Iocomotives and agricultural machinery. Products known as 
No. 1, No. 2, and No. 4 fuel oils are used primarily for space heating and electric power generation. 

lj No . 1 Distillate : A light petroleum distillate that can be used as either a diesel fuel ( see No . 1 
Diesel Fuel) or a fuel oil. See No. 1 Fuel Oil. 

• No . 1 Diesel fuel : A light distillate fuel oil that has distillation temperatures of 550 degrees 
Fahrenheit at the 90-percent point and meets the specifications defined in ASTM Specification D 
975. It is used in high-speed diesel engines, such asthose in city buses and similar vehicles. See 
No. 1 Distillate above. 

• No . 1 Fuel oil : A light distillate fuel oil that has distillation temperatures of 400 degrees 
Fahrenheit at the 10-percent recovery point and 550 degrees Fahrenheit at the 90-percent point 
and meets the specifications defined in ASTM Specification D 396. It is used primarily as fuel for 
portable outdoor stoves and portable outdoor heaters. See No. 1 Distillate above. 

2 ) No . 2 Distillate : A petroleum distillate that can be used as either a diesel fuel ( see No . 2 Diesel 
Fuel definition below) or a fuel oil. See No. 2 Fuel oil below. 

• No . 2 Diesel fuel : A fuel that has distillation temperatures of 500 degrees Fahrenheit at the 10 - 
percent recovery point and 640 degrees Fahrenheit at the 90-percent recovery point and meets 
the specifications defined in ASTM Specification D 396. It is used in atomizing type burners for 
domestic heating or for moderate capacity commercial/industrial burner units. See No. 2 
Distillate above. 
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3) No. 4 Fue/: A distillate fuel oil made by blending distillate fuel oil and residual fuel oil stocks. It 
conforms with ASTM Specification D 396 or Federal Specification VV-F-815C and is used extensively 
in industrial plants and in commercial burner installations that are not equipped with preheating 
facilities. It also includes No. 4 diesel fuel used for low- and medium-speed diesel engines and 
conforms to ASTM Specification D 975. 

• No . 4 Diesel fuel and No . 4 Fuel oil : See No . 4 Fuelabove . 

Electric industry restructuring: The process of replacing a monopolistic system of electric utility 
suppliers with competing sellers, allowing individual ultimate customers to choose their supplier but still 
receive delivery over the power lines of the local utility. It includesthe reconfiguration of vertically 
integrated electric utilities. 

Electric plant (physical): A facility containing prime movers, electric generators, and auxiliary 
equipment for converting mechanical, chemical, and/or fission energy into electric energy. 

Electric power sector: An energy-consuming sector that consists of electricity-only and combined-heat-
and-power CCHP) plants whose primary business is to sell electricity, or electricity and heat, to the 
public-- i. e., North American Industry Classification System 22 plants. 

Electric utility: A corporation, person, agency, authority, or other legal entity or instrumentality aligned 
with distribution facilities for delivery of electric energy for use primarily by the public. Included are 
investor-owned electric utilities, municipal and State utilities, Federal electric utilities, and rural electric 
cooperatives. A few entities that are tariff based and corporately aligned with companiesthat own 
distribution facilities are also included. Note: Due to the issuance of FERC Order 888 that required 
traditional electric utilities to functionally unbundle their generation, transmission, and distribution 
operations, "electric utility" currently has inconsistent interpretations from State to State. 

Electricity: A form of energy characterized by the presence and motion of elementary charged particles 
generated by friction, induction, or chemical change. 

Electricity generation: The process of producing electric energy or the amount of electric energy 
produced by transforming other forms of energy, commonly expressed in kilowatthours (kWh) or 
megawatthours (MWh). 

Electricity generators: The facilities that produce only electricity, commonly expressed in kilowatthours 
(kWh) or megawatthours (MWh). 

Energy: The capacity for doing work as measured by the capability of doing work (potential energy) or 
the conversion of this capability to motion (kinetic energy). Energy has several forms, some of which are 
easily convertible and can be changed to another form useful for work. Most of the world's convertible 
energy comes from fossil fuelsthat are burned to produce heatthat isthen used as a transfer medium 
to mechanical orother means in orderto accomplish tasks. Electrical energy is usually measured in 
kilowatthours, while heat energy is usually measured in British thermal units. 
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Energy conservation features: This includes building shell conservation features, HVAC conservation 
features, lighting conservation features, any conservation features, and other conservation features 
incorporated by the building. However, this category does not include any demand-side management 
(DSM) program participation bythe building. Any DSM program participation is included in the DSM 
Programs. 

Energy efficiency: Refers to programs that are aimed at reducing the energy used by specific end-use 
devices and systems, typically without affecting the services provided. These programs reduce overall 
electricity consumption (reported in megawatthours), often without explicit consideration forthe timing 
of program-induced savings. Such savings are generally achieved by substituting technically more 
advanced equipmentto produce the same level of end-use services (e.g. lighting, heating, motor drive) 
with less electricity. Examples include high-efficiency appliances, efficient lighting programs, high-
efficiency heating, ventilating and air conditioning (HVAC) systems or control modifications, efficient 
building design, advanced electric motor drives, and heat recovery systems. 

Energy service provider: An energy entity that provides service to an ultimate consumer. 

Energy source: Any substance or natural phenomenon that can be consumed ortransformed to supply 
heat or power. Examples include petroleum, coal, natural gas, nuclear, biomass, electricity, wind, 
sunlight, geothermal, water movement, and hydrogen in fuel cells. 

Energy-only service: Sales services for ultimate consumers for which the company provided only the 
energy consumed, where another entity provides delivery services. 

Fossil fuel: An energy source formed in the earths crust from decayed organic material. The common 
fossil fuels are petroleum, coal, and natural gas. 

Franchised service area: A specified geographical area in which a utility has been granted the exclusive 
right to serve customers. A franchise allows an entity to use city streets, alleys and other public lands in 
orderto provide, distribute, and sell services to the community. 

Fuel: Any material substance that can be consumed to supply heat or power. Included are petroleum, 
coal, and natural gas (the fossil fuels), and other consumable materials, such as uranium, biomass, and 
hydrogen. 

Gas: A fuel burned under boilers and by internal combustion engines forelectric generation. These 
include natural, manufactured and waste gas. 

Gas turbine plant: An electric generating facility in which the prime mover is a gas (combustion) 
turbine. A gas turbine typically consists of an air compressor and one or more combustion chambers 
where either liquid or gaseous fuel is burned. The resulting hot gases are passed through the turbine 
where they expand to drive both an electric generator and the compressor. 

Generating unit: Any combination of physically connected generators, reactors, boilers, combustion 
turbines, or other prime movers operated together to produce electric power. 
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Generator: A machine that converts mechanical energy into electrical energy. 

Generator capacity: The maximum output, commonly expressed in megawatts (MW), that generating 
equipment can supply to system load, adjusted for ambient conditions. 

Generator nameplate capacity (installed): The maximum rated output of a generator, prime mover, or 
other electric power production equipment under specific conditions designated bythe manufacturer. 
Installed generator nameplate capacity is commonly expressed in megawatts (MW) and is usually 
indicated on a nameplate physically attached to the generator. 

Geothermal: Pertaining to heat within the Earth. 

Geothermal energy: Hot water or steam extracted from geothermal reservoirs in the earth's crust. 
Water or steam extracted from geothermal reservoirs can be used for geothermal heat pumps, water 
heating, or electricity generation. 

Gigawatt (GW): One billion watts. 

Gigawatthour (GWh): One billion watthours. 

Gross generation: The total amount of electric energy produced by generating units and measured at 
the generating terminal in kilowatthours (kWh) or megawatthours (MWh). 

Heat content: The amount or number of British thermal units (Btu) produced bythe combustion of fuel, 
measured in Btu/unit of measure. 

Hydroelectric power: The production of electricity from the kinetic energy of falling water. 

Hydroelectric power generation: Electricity generated by an electric power plant whose turbines are 
driven by falling water. It includes electric utility and industrial generation of hydroelectricity, unless 
otherwise specified. Generation is reported on a net basis, i.e., on the amount of electric energy 
generated afterthe electric energy consumed by station auxiliaries and the losses in the transformers 
that are considered integral parts of the station are deducted. 

Hydroelectric pumped storage: Hydroelectricity that is generated during peak loads by using water 
previously pumped into an elevated storage reservoir during off-peak periods when excess generating 
capacity is available to do so. When additional generating capacity is needed, the water can be released 
from the reservoir through a conduitto turbine generators located in a power plant at a lower level. 

Hydrogen: A colorless, odorless, highly flammable gaseous element. It is the Iightest of all gases and the 
most abundant element in the universe, occurring chiefly in combination with oxygen in water and also 
in acids, bases, alcohols, petroleum, and other hydrocarbons. 

Independent power producer: A corporation, person, agency, authority, or other legal entity or 
instrumentality that owns or operates facilities forthe generation of electricity for use primarily bythe 
public, and that is not an electric utility. 
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Industrial sector: An energy-consuming sector that consists of all facilities and equipment used for 
producing, processing, or assembling goods. The industrial sector encompassesthe following types of 
activity: manufacturing (NAICS codes 31-33); agriculture, forestry, and hunting (NAICS code 11); mining, 
including oil and gas extraction (NAICS code 21); natural gas distribution (NAICS code 2212); and 
construction (NAICS code 23). Overall energy use in this sector is largely for process heat and cooling 
and powering machinery, with lesser amounts used for facility heating, air conditioning, and lighting. 
Fossil fuels are also used as raw material inputs to manufactured products. Note: This sector includes 
generators that produce electricity and/or useful thermal output primarily to support the above-
mentioned industrial activities. 

Interdepartmental service (electric): Interdepartmental service includes amounts charged by the 
electric department at tariff or other specified rates for electricity supplied by it to other utility 
departments. 

Internal combustion plant: A plant in which the prime mover is an internal combustion engine. An 
internal combustion engine has one or more cylinders in which the process of combustion takes place, 
converting energy released from the rapid burning of a fuel-air mixture into mechanical energy. Diesel 
or gas-fired engines are the principal types used in electric plants. The plant is usually operated during 
periods of high demand for electricity. 

Investor-owned utility (IOU): A privately-owned electric utility whose stock is publicly traded. It is rate 
regulated and authorized to achieve an allowed rate of return. 

Jet fuel: A refined petroleum product used in jet aircraft engines. It includes kerosene-type jet fuel and 
naphtha-type jet fuel. 

Kerosene: A light petroleum distillate that is used in space heaters, cook stoves, and water heaters and 
is suitable for use as a light source when burned in wick-fed lamps. Kerosene has a maximum distillation 
temperature of 400 degrees Fahrenheit at the 10-percent recovery point, a final boiling point of 572 
degrees Fahrenheit, and a minimum flash point of 100 degrees Fahrenheit. Included are No. 1-K and No. 
2-K, the two grades recognized by ASTM Specification D 3699 as well as all other grades of kerosene 
called range or stove oil, which have properties similarto those of No. lfuel oil. 

Kilowatt (kW): One thousand watts. 

Kilowatthour (kWh): One thousand watthours. 

Light oil: Lighter fuel oils distilled off during the refining process. Virtually all petroleum used in internal 
combustion and gas-turbine engines is light oil. 

Lignite: The lowest rank of coal, often referred to as brown coal, used almost exclusively as fuel for 
steam-electric power generation. It is brownish-black and has a high inherent moisture content, 
sometimes as high as 45 percent. The heat content of Iignite ranges from 9 to 17 million Btu per ton on 
a moist, mineral-matter-free basis. The heat content of Iignite consumed in the United States averages 
13 million Btu per ton, on the as-received basis (i.e., containing both inherent moisture and mineral 
matter). 
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Manufactured gas: A gas obtained by destructive distillation of coal, or by thermal decomposition of oil, 
or bythe reaction of steam passingthrough a bed of heated coal or coke. Examples are coal gases, coke 
oven gases, producer gas, blast furnace gas, blue (water) gas, and carbureted water gas 

Mcf: One thousand cubic feet. 

Megawatt (MW): One million watts of electricity. 

Megawatthour (MWh): One million watthours. 

Municipal utility: A nonprofit utility, owned by a local municipality and operated as a department 
thereof, governed by a city council or an independently elected or appointed board; primarily involved 
in the distribution and/or sale of electric power to ultimate consumers. 

Natural gas: A gaseous mixture of hydrocarbon compounds, the primary one being methane. Note: The 
Energy Information Administration measures wet natural gas and its two sources of production, 
associated/dissolved natural gas and nonassociated natural gas, and dry natural gas, which is produced 
from wet natural gas. 

1 ) Wet natural gas : A mixture of hydrocarbon compounds and small quantities of various 
nonhydrocarbons existing in the gaseous phase or in solution with crude oil in porous rock 
formations at reservoir conditions. The principal hydrocarbons normally contained in the 
mixture are methane, ethane, propane, butane, and pentane. Typical nonhydrocarbon gases 
that may be present in reservoir natural gas are water vapor, carbon dioxide, hydrogen sulfide, 
nitrogen and trace amounts of helium. Under reservoir conditions, natural gas and its associated 
Iiquefiable portions occureither in a single gaseous phase in the reservoir or in solution with 
crude oil and are not distinguishable at the time as separate substances. Note: The Securities 
and Exchange Commission and the Financial Accounting Standards Board refer to this product as 
natural gas. 

• Associated-dissolved natural gas: Natural gas that occurs in crude oil reservoirs either as free 
gas (associated) or as gas in solution with crude oil (dissolved gas). 

• Nonassociated natural gas: Natural gas that is not in contact with significant quantities of crude 
oil in the reservoir. 

2 ) Dry natural gas : Natural gas which remains after : 1 ) the Iiquefiable hydrocarbon portion has been 
removed from the gas stream (i.e., gas after lease, field, and/or plant separation); and 2) any 
volumes of nonhydrocarbon gases have been removed where they occur in sufficient quantity to 
renderthe gas unmarketable. Note: Dry natural gas is also known as consumer-grade natural gas. 
The parameters for measurement are cubic feet at 60 degrees Fahrenheit and 14.73 pounds per 
square inch absolute. 

Net generation: The amount of gross generation less the electrical energy consumed at the generating 
station(s) for station service or auxiliaries. Note: Electricity required for pumping at pumped-storage 
plants is regarded as electricity for station service and is deducted from gross generation. 
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Net summer capacity: The maximum output, commonly expressed in megawatts (MW), that generating 
equipment can supply to system load, as demonstrated by a multi-hourtest, at the time of summer 
peak demand (period of May 1 through October 31). This output reflects a reduction in capacity due to 
electricity use for station service or auxiliaries. 

Net winter capacity: The maximum output, commonly expressed in megawatts (MW), that generating 
equipment can supply to system load, as demonstrated by a multi-hour test, at the time of peak winter 
demand (period of November 1 though April 30). This output reflects a reduction in capacity due to 
electricity use for station service or auxiliaries. 

North American Electric Reliability Council (NERC): A council formed in 1968 by the electric utility 
industry to promote the reliability and adequacy of bulk power supply in the electric utility systems of 
North America. The NERC Regions are: 

1) Texas Regional Entity (TRE), 
2) Florida Reliability Coordinating Council (FRCC), 
3) Midwest Reliability Organization (MRO), 
4) Northeast Power Coordinating Council CNPCC), 
5) ReliabilityFirst Corporation (RFC), 
6) Southeastern Electric Reliability Council (SERC), 
7) Southwest Power Pool (SPP), and the 
8) Western Energy Coordinating Council (WECC). 

North American Industry Classification System (NAICS): A set of codes that describes the possible 
purposes of a facility. 

Nuclear electric power: Electricity generated by an electric power plant whose turbines are driven by 
steam produced by the heat from the fission of nuclear fuel in a reactor. 

Other customers: Includes public street and highway lighting, other sales to public authorities, sales to 
railroads and railways, sales for irrigation, and interdepartmental sales. 

Other generation: Electricity originating from these sources: manufactured, supplemental gaseous fuel, 
propane, and waste gasses, excluding natural gas; biomass; geothermal; wind; solarthermal; 
photovoltaic; synthetic fuel; purchased steam; and waste oil energy sources. 

Percent change: The relative change in a quantity over a specified time period. It is calculated as 
follows: the current value has the previous value subtracted from it; this new number is divided by the 
absolute value of the previous value; then this new number is multiplied by 100. 

Petroleum: A broadly defined class of liquid hydrocarbon mixtures. Included are crude oil, lease 
condensate, unfinished oils, refined products obtained from the processing of crude oil, and natural gas 
plant Iiquids. Note: Volumes of finished petroleum products include nonhydrocarbon compounds, such 
as additives and detergents, afterthey have been blended into the products. 
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Petroleum coke: See Coke (petroleum). 

Photovoltaic energy: Direct-current electricity generated from sunlight through solid-state 
semiconductor devices that have no moving parts. 

Plant: A term commonly used either as a synonym for an industrial establishment or a generation 
facility orto referto a particular process within an establishment. 

Power: The rate at which energy is transferred. Electrical energy is usually measured in watts. Also used 
for a measurement of capacity. 

Power production plant: All the land and land rights, structures and improvements, boiler or reactor 
vessel equipment, engines and engine-driven generator, turbo generator units, accessory electric 
equipment, and miscellaneous power plant equipment are grouped together for each individual facility. 

Production (electric): Act or process of producing electric energy from other forms of energy; also, the 
amount of electric energy expressed in watthours (Wh). 

Propane: A normally gaseous straight-chain hydrocarbon, (C3H8). It is a colorless paraffinic gas that 
boils at a temperature of -43.67 degrees Fahrenheit. It is extracted from natural gas or refinery gas 
streams. It includes all products covered by Gas Processors Association Specifications for commercial 
propane and HD-5 propane and ASTM Specification D 1835. 

Public street and highway lighting service: Includes electricity supplied and services rendered for the 
purpose of lighting streets, highways, parks and other public places; or for traffic or other signal system 
service, for municipalities, or other divisions or agencies of State or Federal governments. 

Railroad and railway electric service: Electricity supplied to railroads and interurban and street 
railways, for general railroad use, including the propulsion of cars or Iocomotives, where such electricity 
is supplied under separate and distinct rate schedules. 

Receipts: Purchases of fuel. 

Relative standard error: The standard deviation of a distribution divided by the arithmetic mean, 
sometimes multiplied by 100. It is used forthe purpose of comparing the variabilities of frequency 
distributions but is sensitive to errors in the means. 

Residential: An energy-consuming sector that consists of living quarters for private households. 
Common uses of energy associated with this sector include space heating, water heating, air 
conditioning, lighting, refrigeration, cooking, and running a variety of other appliances. The residential 
sector excludes institutional living quarters. 

Residual fuel oil: A general classification for the heavier oils, known as No. 5 and No. 6 fuel oils, that 
remain afterthe distillate fuel oils and lighter hydrocarbons are distilled away in refinery operations. It 
conforms to ASTM Specifications D 396 and D 975 and Federal Specification VV-F-815C. No. 5, a residual 
fuel oil of medium viscosity, is also known as Navy Special and is defined in Military Specification MIL-F-
859E, including Amendment 2 (NATO Symbol F-770). It is used in steam-powered vessels in government 
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service and inshore power plants. No. 6 fuel oil includes Bunker C fuel oil and is used forthe production 
of electric power, space heating, vessel bunkering, and various industrial purposes. 

Retail: Sales covering electrical energy supplied for residential, commercial, and industrial end-use 
purposes. Other small classes, such as agriculture and street lighting, also are included in this category. 

Revenues: The total amount of money received by a firm from sales of its products and/or services, 
gains from the sales or exchange of assets, interest and dividends earned on investments, and other 
increases in the owner's equity except those arising from capital adjustments. 

Sales: The transfer of title to an energy commodity from a sellerto a buyer for a price orthe quantity 
transferred during a specified period. 

Service classifications (sectors): Consumers grouped by similar characteristics in order to be identified 
for the purpose of setting a common rate for electric service. Usually classified into groups identified as 
residential, commercial, industrial and other. 

Service to public authorities: Public authority service includes electricity supplied and services rendered 
to municipalities or divisions or agencies of State and Federal governments, under special contracts or 
agreements or service classifications applicable only to public authorities. 

Solar energy: The radiant energy of the sun that can be converted into other forms of energy, such as 
heat or electricity. Electricity produced from solar energy heats a medium that powers an electricity-
generating device. 

State power authority: A nonprofit utility owned and operated by a state government agency, primarily 
involved in the generation, marketing, and/or transmission of wholesale electric power. 

Steam-electric power plant (conventional): A plant in which the prime mover is a steam turbine. The 
steam used to drive the turbine is produced in a boiler where fossil fuels are burned. 

Stocks of fuel: A supply of fuel accumulated for future use. This includes coal and fuel oil stocks at the 
plant site, in coal cars, tanks, or barges at the plant site, or in separate storage sites. 

Subbituminous coal: A coal whose properties range from those of Iignite to those of bituminous coal 
and used primarily as fuel for steam-electric power generation. It may be dull, dark brown to black, soft 
and crumbly, atthe lower end of the range, to bright, jet black, hard, and relatively strong, at the upper 
end. Subbituminous coal contains 20 to 30 percent inherent moisture by weight. The heat content of 
subbituminous coal ranges from 17 to 24 million Btu per ton on a moist, mineral-matter-free basis. The 
heat content of subbituminous coal consumed in the United States averages 17 to 18 million Btu per 
ton, on the as-received basis (i.e., containing both inherent moisture and mineral matter). 

Sulfur: A yellowish nonmetallic element, sometimes known as "brimstone." It is present at various levels 
of concentration in many fossil fuels whose combustion releases sulfur compounds that are considered 
harmful to the environment. Some of the most commonly used fossil fuels are categorized according to 
their sulfur content, with lower sulfur fuels usually selling at a higher price. Note: No. 2 Distillate fuel is 
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currently reported as having either a 0.05 percent or lower sulfur level for on-highway vehicle use or a 
greaterthan 0.05 percent sulfur level for off-highway use, home heating oil, and commercial and 
industrial uses. Residual fuel, regardless of use, is classified as having either no more than 1 percent 
sulfur orgreaterthan 1 percent sulfur. Coal is also classified as being low-sulfur at concentrations of 1 
percent or less or high-sulfur at concentrations greater than 1 percent. 

Sulfur content: The amount of sulfur contained in the fuel (except gas) in terms of percent by weight. 

Supplemental gaseous fuel supplies: Synthetic natural gas, propane-air, coke oven gas, refinery gas, 
biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed with 
naturalgas. 

Synthetic fuel: A gaseous, liquid, or solid fuel that does not occur naturally. Synfuels can be made from 
coal (coal gasification or coal Iiquefaction), petroleum products, oil shale, tar sands, or plant products. 
Amongthe synfuels are various fuel gases, including but not restricted to substitute natural gas, liquid 
fuels for engines (e.g., gasoline, diesel fuel, and alcohol fuels) and burner fuels (e.g., fuel heating oils). 

Terrawatt: One trillion watts. 

Terrawatthour: One trillion kilowatthours. 

Ton: A unit of weight equal to 2,000 pounds. 

Turbine: A machine for generating rotary mechanical power from the energy of a stream of fluid (such 
as water, steam, or hot gas). Turbines convert the kinetic energy of fluids to mechanical energy through 
the principles of impulse and reaction, or a mixture of the two. 

Ultimate consumer: A consumerthat purchases electricity for its own use and not for resale. 

Useful thermal output: The thermal energy made available in a combined heat or power system for use 
in any industrial or commercial process, heating or cooling application, or delivered to other end users, 
i.e., total thermal energy made available for processes and applications other than electrical generation. 

Waste coal: As a fuel for electric power generation, waste coal includes anthracite refuse or mine 
waste, waste from anthracite preparation plants, and coal recovered from previously mined sites. 

Waste gases: As a fuel for electric power generation, waste gasses are those gasses that are produced 
from gasses recovered from a solid-waste or wastewater treatment facility, or the gaseous by-products 
of oil-refining processes. 

Waste oil: As a fuel for electric power generation, waste oil includes recycled motor oil, and waste oil 
from transformers. 

Watt (W): The unit of electrical power equal to one ampere under a pressure of one volt. A Watt is 
equal to 1/746 horsepower. 
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Watthour (Wh): The electrical energy unit of measure equal to one watt of power supplied to, or taken 
from, an electric circuit steadily for one hour. 

Wind energy: The kinetic energy of wind converted into mechanical energy by wind turbines (i,e., 
blades rotating from the hub) that drive generators to produce electricity. 

Year-to -date: The cumulative sum of each month's value starting with January and ending with the 
current month of the data. 
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and Regulation G Compliance 
In this presentation, and from time to time, Entergy Corporation makes certain "forward-looking statements" within the meaning of the Private Securities Litigation Reform Act of 
1995. Such forward-looking statements include, among other things, statements regarding Entergy's 2020 earnings guidance, current financial and operational outlooks, and 
capital plan; statements regarding its environmental plans, goals, beliefs and expectations, including statements regarding its greenhouse gas reduction goals and strategies 
and statements regarding the planned addition of renewable generation, potential technological advances, legacy asset retirem ents, nuclear license extensions, offsets and 
other potential means of achieving its environmental goals; statements regarding opportunities to partner with customers and others to advance technology development or 
reduce societal emissions; and other statements of Entergy's plans, beliefs, or expectations included in this presentation. Readers are cautioned not to place undue reliance on 
these forward-looking statements, which apply only as of the date of this presentation. Except to the extent required by the federal securities laws, Entergy undertakes no 
obligation to publicly update or revise any forward-looking statements, whether as a result of new information, future events, or otherwise. 

Forward-looking statements are subject to a number of risks, uncertainties, and other factors that could cause actual results to differ materially from those expressed or implied 
in such forward-looking statements, including (a) those factors discussed elsewhere in this presentation and in Entergy's most recent Annual Report on Form 10-K, any 
subsequent Quarterly Reports on Form 10-Q, and Entergy's other reports and filings made under the Securities Exchange Act of 1934; (b) uncertainties associated with (1) rate 
proceedings, formula rate plans, and other cost recovery mechanisms, including the risk that costs may not be recoverable to the extent anticipated by the utilities and (2) 
implementation of the ratemaking effects of changes in law; (c) uncertainties associated with efforts to remediate the effects of major storms and recover related restoration 
costs; (d) risks associated with operating nuclear facilities, including plant relicensing, operating, and regulatory costs and risks; (e) changes in decommissioning trust fund 
values or earnings or in the timing or cost of decommissioning Entergy's nuclear plant sites; (f) legislative and regulatory actions and risks and uncertainties associated with 
claims or litigation by or against Entergy and its subsidiaries; (g) risks and uncertainties associated with execution on our business strategies, including strategic transactions 
that Entergy or its subsidiaries may undertake and the risk that any such transaction may not be completed as and when expected and the risk that the anticipated benefits of 
the transaction may not be realized; (h) effects of changes in federal, state, or local laws and regulations and other governmental actions or policies, including changes in 
monetary fiscal, tax, environmental, or energy policies; (i) the effects of changes in commodity markets, capital markets, or economic conditions; (j) impacts from a terrorist 
attack, cybersecurity threats, data security breaches, or other attem pts to disrupt Entergy's business or operations, and/or other catastrophic events; (k) the direct and indirect 
impacts of the COVID-19 pandemic on Entergy and its customers; and (I) the effects of technological change, including the costs, pace of development and commercialization 
of new and emerging technologies. 

This presentation includes the non-GAAP financial measures of adjusted EPS; adjusted ROE; parent debt to total debt, excluding securitization debt; FFO to debt, excluding 
securitization debt; FFO to debt, excluding securitization debt, return of unprotected excess ADIT, and severance and retention payments associated with exit of EWC; and net 
liquidity, including storm escrows when describing Entergy's results of operations and financial performance. We have prepared reconciliations of these financial measures to 
the most directly comparable GAAP measure, which can be found in this presentation. ¥Ais presentation should be considered together with the Entergy earnings release to 
which this teleconference relates, which is posted on the company's website at www.entergy. com and which contains further information on non-GAAP financial measures. 
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