Electricity GTD


Transmission & Distribution Losses

Work Plan for Potential GHG Reduction Measure

Strategy Name: Reduce Electric Transmission & Distribution Losses 

Lead Staff Contact:  Joe Sherrick (717-705-0372) & Scott Gebhardt (717-425-7860)

Summary:  This work plan analyzes the potential GHG reductions associated with reducing average electric transmission & distribution losses (“system losses”) by 1%.  
Other Involved Agencies:  Pennsylvania Public Utility Commission

Possible New Measure(s):  All electricity transmission and distribution (T&D) systems have inherent energy losses associated with moving electricity through lines and equipment operations that are integral to the movement and delivery of the electricity.  Even though energy losses will inevitably occur, there are strategies available to minimize these losses.  

The primary areas where improvements could be made to help reduce T&D losses are as follows: 

· Improvements in transmission and distribution system equipment, materials and management.

· Demand side management and end-use consumer improvements.

· Expand use of clean distributed generation. 

· Policy changes. 

Possible actions in the identified primary areas for T&D improvements include:

1. Improvements in transmission and distribution systems.

· Replace existing transformers with higher efficiency transformers*

· Improve the measurement, accounting and reporting of T&D losses

· Overloaded lines are less efficient- therefore add transmission lines to reduce losses

· Replace existing wires with higher capacity wires 

· Improve communications on T&D systems

· Use high voltage DC transmission

· Use high temperature super conductors


* DOE published new energy conservation efficiency standards for distribution transformers on October 12, 2007.  These new standards will start in 2010.


2. End-use consumer improvements

· Demand side management strategies implemented 

· Energy efficiency improvements

· Load factor improvements

· Power factor improvements

Utility representatives offered the suggestion of reduced demand by the end user as the most cost effective way to reduce transmission losses.  As the transmission and distribution system becomes more congested especially at peak demand times the reduction of demand becomes more significant for reducing losses.


3. Expand use of Clean Distributed Generation 

· Combined Heat and Power (CHP) applications

· Energy recycling

· Micro grid expansion
· Small-scale or residential size clean energy generation

Projected GHG Reduction: 


0.8 MMTCO2e 
The following steps were used in calculating the emissions reduction:

· Consumption and system loss data was obtained for each of the eight electric distribution companies (EDCs) in PA for years 2001 through 2006.  This data was obtained from the PUC’s Electric Power Annual Outlook reports.

· Average rates of consumption and system losses were calculated for each EDC under a business as usual (BAU) scenario.  Average growth rates in consumption ranged from 0.32% to 2.11%.  Average rates for systems losses, by EDC, ranged from 5.65% to 8.87%.

· Projections for BAU rates for consumption and system losses were made beginning with the last year of reported data to the PUC (2006).

· A similar set of projections was developed for system losses that assumes a 1% reduction from the BAU system loss rate.

· The sum total MWh from system losses for each scenario (BAU and 1% reduction) was then multiplied by a five-year (2000 through 2004) statewide average CO2 emission factor (1,279 pounds of CO2 per MWh) that is reflective of the generation fleet in PA.  The emissions rates were calculated from generation and emissions data reported to the U.S. DOE’s Energy Information Administration (EIA).

· Emissions were converted to million metric and the difference between the two scenarios was calculated.  

A series of tables summarizing the estimated CO2 reductions potential of this initiative are included in this work plan immediately following “Potential Overlap.”  

Economic Cost:  Industry and DOE representatives cautioned that life cycle cost analysis must be considered regarding improvements to the transmission and distribution systems.  The economics of improvements to the lines and other physical equipment may be capital cost prohibitive thus reduction in demand may be the most cost effective way to reduce losses.  
Implementation Steps:  

· Allow CHP generators to build private wires and micro-grids
· Provide a mechanism to fairly compensate distributed generation for power provided to the grid
Potential Overlap:
· Act 1, Act 129, Reduced Load Growth, Stabilized Load Growth, AEPS Tier I (8%, 15%, 20%) work plans
· All actions that increase or reduce electricity consumption will have a direct and obvious effect on the emissions reductions estimated in this work plan but will not impact the system loss rates.

	Consumption - Business as Usual (BAU) Scenario

	 
	Average Growth Rate per EDC
	 

	
	1.07%
	1.96%
	1.30%
	0.32%
	2.11%
	1.25%
	1.38%
	1.74%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	Consumption (MWh) by Compliance Year
	2007
	13,931,078
	14,110,681
	14,243,800
	4,699,190
	39,666,440
	38,204,688
	1,009,857
	21,371,462
	147,237,195

	
	2008
	14,079,593
	14,387,398
	14,429,540
	4,714,284
	40,503,909
	38,680,531
	1,023,812
	21,743,813
	149,562,879

	
	2009
	14,229,691
	14,669,541
	14,617,703
	4,729,426
	41,359,060
	39,162,301
	1,037,960
	22,122,651
	151,928,332

	
	2010
	14,381,389
	14,957,216
	14,808,319
	4,744,617
	42,232,266
	39,650,071
	1,052,303
	22,508,089
	154,334,271

	
	2011
	14,534,704
	15,250,534
	15,001,421
	4,759,857
	43,123,907
	40,143,917
	1,066,845
	22,900,242
	156,781,428

	
	2012
	14,689,654
	15,549,603
	15,197,041
	4,775,146
	44,034,374
	40,643,914
	1,081,587
	23,299,229
	159,270,547

	
	2013
	14,846,256
	15,854,537
	15,395,212
	4,790,484
	44,964,063
	41,150,138
	1,096,533
	23,705,166
	161,802,389

	
	2014
	15,004,527
	16,165,451
	15,595,967
	4,805,871
	45,913,380
	41,662,667
	1,111,686
	24,118,176
	164,377,726

	
	2015
	15,164,486
	16,482,463
	15,799,340
	4,821,308
	46,882,740
	42,181,580
	1,127,048
	24,538,382
	166,997,346

	
	2016
	15,326,149
	16,805,691
	16,005,365
	4,836,794
	47,872,566
	42,706,956
	1,142,623
	24,965,909
	169,662,052

	
	2017
	15,489,536
	17,135,257
	16,214,076
	4,852,330
	48,883,290
	43,238,875
	1,158,412
	25,400,885
	172,372,662

	
	2018
	15,654,665
	17,471,287
	16,425,509
	4,867,916
	49,915,353
	43,777,420
	1,174,420
	25,843,439
	175,130,010

	
	2019
	15,821,555
	17,813,906
	16,639,699
	4,883,551
	50,969,206
	44,322,672
	1,190,649
	26,293,704
	177,934,944

	
	2020
	15,990,223
	18,163,244
	16,856,683
	4,899,238
	52,045,308
	44,874,716
	1,207,103
	26,751,814
	180,788,329

	
	2021
	16,160,690
	18,519,433
	17,076,495
	4,914,974
	53,144,130
	45,433,635
	1,223,784
	27,217,905
	183,691,047

	
	2022
	16,332,974
	18,882,607
	17,299,175
	4,930,761
	54,266,152
	45,999,516
	1,240,695
	27,692,117
	186,643,996

	
	2023
	16,507,094
	19,252,903
	17,524,758
	4,946,599
	55,411,862
	46,572,444
	1,257,840
	28,174,591
	189,648,091

	
	2024
	16,683,071
	19,630,461
	17,753,282
	4,962,488
	56,581,762
	47,152,509
	1,275,222
	28,665,471
	192,704,264

	
	2025
	16,860,924
	20,015,422
	17,984,787
	4,978,427
	57,776,361
	47,739,798
	1,292,844
	29,164,903
	195,813,466


	System Losses - Business as Usual (BAU) Scenario

	 
	Average System Loss Rate per EDC
	 

	
	5.77%
	7.87%
	8.87%
	6.49%
	6.65%
	7.18%
	5.65%
	6.53%
	

	
	Duquesne
	MetEd
	Penelec
	PennPower
	PECO
	PPL
	UGI
	West Penn
	Total MWh

	System Losses (MWh) by Compliance Year
	2007
	803,683
	1,110,810
	1,263,229
	304,805
	2,637,920
	2,744,325
	57,075
	1,394,798
	10,316,645

	
	2008
	812,251
	1,132,593
	1,279,702
	305,784
	2,693,614
	2,778,506
	57,863
	1,419,100
	10,479,412

	
	2009
	820,910
	1,154,804
	1,296,390
	306,766
	2,750,484
	2,813,112
	58,663
	1,443,824
	10,644,952

	
	2010
	829,662
	1,177,450
	1,313,295
	307,751
	2,808,554
	2,848,150
	59,474
	1,468,980
	10,813,315

	
	2011
	838,507
	1,200,540
	1,330,420
	308,740
	2,867,850
	2,883,624
	60,296
	1,494,573
	10,984,550

	
	2012
	847,446
	1,224,083
	1,347,769
	309,731
	2,928,399
	2,919,540
	61,129
	1,520,613
	11,158,709

	
	2013
	856,480
	1,248,088
	1,365,344
	310,726
	2,990,226
	2,955,903
	61,973
	1,547,106
	11,335,846

	
	2014
	865,611
	1,272,564
	1,383,148
	311,724
	3,053,358
	2,992,719
	62,830
	1,574,061
	11,516,014

	
	2015
	874,839
	1,297,519
	1,401,184
	312,726
	3,117,822
	3,029,993
	63,698
	1,601,486
	11,699,268

	
	2016
	884,165
	1,322,964
	1,419,456
	313,730
	3,183,648
	3,067,732
	64,578
	1,629,388
	11,885,662

	
	2017
	893,591
	1,348,908
	1,437,966
	314,738
	3,250,864
	3,105,941
	65,471
	1,657,777
	12,075,255

	
	2018
	903,117
	1,375,360
	1,456,717
	315,749
	3,319,499
	3,144,626
	66,375
	1,686,660
	12,268,104

	
	2019
	912,745
	1,402,332
	1,475,713
	316,763
	3,389,583
	3,183,793
	67,293
	1,716,046
	12,464,267

	
	2020
	922,475
	1,429,832
	1,494,956
	317,780
	3,461,147
	3,223,447
	68,223
	1,745,944
	12,663,805

	
	2021
	932,310
	1,457,872
	1,514,451
	318,801
	3,534,221
	3,263,595
	69,165
	1,776,364
	12,866,779

	
	2022
	942,249
	1,486,461
	1,534,199
	319,825
	3,608,838
	3,304,244
	70,121
	1,807,313
	13,073,250

	
	2023
	952,294
	1,515,611
	1,554,205
	320,852
	3,685,031
	3,345,399
	71,090
	1,838,801
	13,283,284

	
	2024
	962,446
	1,545,333
	1,574,472
	321,883
	3,762,832
	3,387,066
	72,073
	1,870,838
	13,496,943

	
	2025
	972,706
	1,575,638
	1,595,004
	322,917
	3,842,276
	3,429,252
	73,068
	1,903,433
	13,714,295


	CO2 Emissions Associated with System Losses Reduced by 1%

	   
	 
	Total MWh
	CO2 Tons
	MMTCO2

	System Losses (MWh) by Compliance Year
	2007
	9,284,980
	5,937,745
	5.39

	
	2008
	9,431,471
	6,031,426
	5.47

	
	2009
	9,580,457
	6,126,702
	5.56

	
	2010
	9,731,983
	6,223,603
	5.64

	
	2011
	9,886,095
	6,322,158
	5.73

	
	2012
	10,042,838
	6,422,395
	5.83

	
	2013
	10,202,262
	6,524,346
	5.92

	
	2014
	10,364,413
	6,628,042
	6.01

	
	2015
	10,529,341
	6,733,513
	6.11

	
	2016
	10,697,096
	6,840,793
	6.20

	
	2017
	10,867,730
	6,949,913
	6.30

	
	2018
	11,041,293
	7,060,907
	6.40

	
	2019
	11,217,840
	7,173,809
	6.51

	
	2020
	11,397,424
	7,288,653
	6.61

	
	2021
	11,580,101
	7,405,474
	6.72

	
	2022
	11,765,925
	7,524,309
	6.82

	
	2023
	11,954,955
	7,645,194
	6.93

	
	2024
	12,147,249
	7,768,166
	7.05

	
	2025
	12,342,865
	7,893,262
	7.16

	CO2 Reduction BAU vs. 1% Reduction in System Losses

	 
	MMTCO2

	
	BAU
	1% Red.
	Delta

	Consumption (MWh) by Compliance Year
	2007
	5.98
	5.39
	0.60

	
	2008
	6.08
	5.47
	0.61

	
	2009
	6.17
	5.56
	0.62

	
	2010
	6.27
	5.64
	0.63

	
	2011
	6.37
	5.73
	0.64

	
	2012
	6.47
	5.83
	0.65

	
	2013
	6.58
	5.92
	0.66

	
	2014
	6.68
	6.01
	0.67

	
	2015
	6.79
	6.11
	0.68

	
	2016
	6.89
	6.20
	0.69

	
	2017
	7.00
	6.30
	0.70

	
	2018
	7.12
	6.40
	0.71

	
	2019
	7.23
	6.51
	0.72

	
	2020
	7.35
	6.61
	0.73

	
	2021
	7.46
	6.72
	0.75

	
	2022
	7.58
	6.82
	0.76

	
	2023
	7.70
	6.93
	0.77

	
	2024
	7.83
	7.05
	0.78

	
	2025
	7.95
	7.16
	0.80


	CO2 Emissions Associated with System Losses BAU

	 
	 
	Total MWh
	CO2 Tons
	MMTCO2

	System Losses (MWh) by Compliance Year
	2007
	10,316,645
	6,597,494
	5.98

	
	2008
	10,479,412
	6,701,584
	6.08

	
	2009
	10,644,952
	6,807,447
	6.17

	
	2010
	10,813,315
	6,915,115
	6.27

	
	2011
	10,984,550
	7,024,619
	6.37

	
	2012
	11,158,709
	7,135,995
	6.47

	
	2013
	11,335,846
	7,249,274
	6.58

	
	2014
	11,516,014
	7,364,491
	6.68

	
	2015
	11,699,268
	7,481,682
	6.79

	
	2016
	11,885,662
	7,600,881
	6.89

	
	2017
	12,075,255
	7,722,126
	7.00

	
	2018
	12,268,104
	7,845,452
	7.12

	
	2019
	12,464,267
	7,970,899
	7.23

	
	2020
	12,663,805
	8,098,503
	7.35

	
	2021
	12,866,779
	8,228,305
	7.46

	
	2022
	13,073,250
	8,360,344
	7.58

	
	2023
	13,283,284
	8,494,660
	7.70

	
	2024
	13,496,943
	8,631,295
	7.83

	
	2025
	13,714,295
	8,770,292
	7.95
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