Distribution Transformer Subcommittee
[bookmark: _Hlk160180914]Task Force on Transformer Efficiency and Loss Evaluation
Fall 2025 - Meeting  
Monday, Oct. 20, 2025 - Bonita Springs, FL - 9.30 – 10.45 AM EDT
Meeting Room:  Calusa ABCDE (1)
 

Phil Hopkinson – Chair 
Dan Mulkey – Vice Chair 
Paul Orr – Secretary


1) Welcome
Chair Hopkinson will welcome the attendees.
2) Roster


Last meeting (Spring 2025 Denver) 146 were in attendance.

3) Approval of Agenda

4) Approval of the Minutes of the Last Meeting – Denver, CO




5) DOE Activities
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I[EEE PES Transformers Committee

TF Transf. Efficiency & Loss Evaluation (DOE Activity) - Meeting Roster

Place / Date of meeting :

Initial to Request

denote Member-

attendance Last name First name Company Name Role ship
Allen Jerry Metglas, Inc. Guest
Antweiler Irving Retired Schneider Electric Guest
Avarguez Jean-Baptiste - Guest
Ayers Donald Ayers Transformer Consulting Guest
Beaster Barry H-J Family of Companies Guest
Blew David Retired (PSE&G) Guest
Britton Jeffrey Phenix Technologies, Inc. Guest
Bromley Adam Fort Collins Utilities Guest
Brown Chris Tempel Guest
Brown Darren Howard Industries Guest
Bruno Mirvil ABB Inc. Guest
Brzoznowski Steven Bonneville Power Administration Guest
Burkes Klaehn Savannah River Nat. Laboratory Guest
Callsen Thomas Weldy-Lamont Associates Guest
Chisholm John IFD Corporation Guest
Chrysler Rhett ERMCO Guest
Clonts Jermaine Georgia Institute of Technology Guest
Cooke Henry ABB Inc. Guest
Crotty John Ameren Guest
Dahlke Michael Central Moloney, Inc. Guest
DeRouen Craig ERMCO Guest
DelValle Ruben NV Energy Guest
Dhawan Anil ComEd Guest
Di Biase Antonio Tempel Guest
Elliott William Prolec GE Guest
Faulkenberry Michael Retired Guest
Fombang Emmanuel American Electric Power Guest
Franchek Michael Retired Guest
Friend Fredric American Electric Power Guest
Galvan Carlos Paradoxe Corporation Guest
Gamboa Jose H-J Family of Companies Guest
Gao Addie BC Hydro Guest
Garcia Benjamin Southern California Edison Guest
Garcia Wild Eduardo Siemens Energy Guest
Guilbault Frank Anixter Power Solutions Inc. Guest
Hachichi Said Hydro-Quebec Guest
Hamilton Kendrick Power Partners, Inc. Guest
Harden Kenneth Schneider Electric Guest
Henault Paul IFD Corporation Guest
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I[EEE PES Transformers Committee

TF Transf. Efficiency & Loss Evaluation (DOE Activity) - Meeting Roster

Place / Date of meeting :

Initial to Request

denote Member-

attendance Last name First name Company Name Role ship
Holifield Thomas Howard Industries Guest
Hopkinson Philip HVOLT Inc. Chair
Jarman Paul University of Manchester Guest
John John Virginia Transformer Corp. Guest
Johnstone Ted Cogent Power Inc. Guest
Joshi Akash Black & Veatch Guest
Kennedy Sheldon Niagara Transformer Guest
King Gary Howard Industries Guest
Klaponski Brian Carte International Inc. Guest
Knapp Catherine Cogent Power Inc. Guest
Levin Aleksandr Weidmann Electrical Technology Guest
Li Weijun Braintree Electric Light Dept. Guest
Lin David IFD Corporation Guest
Lively Parry Tempel Guest
Macias Alejandro CenterPoint Energy Guest
Marquardt Bryan AK Steel Guest
McBride James JMX Services, Inc. Guest
Mclntosh John Savannah River Nat. Laboratory Guest
Montpool Rhea Schneider Electric Guest
Morgan Charles Eversource Energy Guest
Mulkey Daniel Mulkey Engineering Inc. Vice-Chair
Murphy Jerry Reedy Creek Energy Services Guest
Orr Paul NEMA Guest
Parkinson Dwight EATON Corporation Guest
Patoine Barbara Weidmann Electrical Technology Guest
Payerle George Carte International Inc. Guest
Pepe Harry Phenix Technologies, Inc. Guest
Prince Jarrod ERMCO Guest
Rashid Adnan Measurement Canada / ISED Guest
Rave Martin ComEd Guest
Recksiedler Leslie Manitoba Hydro Guest
Rezai Hossein Transformer Consultant, Inc. Guest
Riordan Kevin WEG Transformers USA Inc. Guest
Rivers Mark Doble Engineering Co. Guest
Sampat Mahesh EMS Consulting Inc. Guest
Sanchez Oliverio Pacific Gas & Electric Guest
Sauer Daniel EATON Corporation Guest
Scarborough Mark DuPont Guest
Schroeder Stephen Hitachi ABB Power Grids Guest
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TF Transf. Efficiency & Loss Evaluation (DOE Activity) - Meeting Roster

Place / Date of meeting :

Initial to Request

denote Member-

attendance Last name First name Company Name Role ship
Sewell Russell Quiality Switch, Inc. Guest
Shannon Michael Rea Magnet Wire Guest
Sharpless Samuel Rimkus Consulting Group Guest
Shekelton James H-J Enterprises, Inc. Guest
Shertukde Hemchandra University of Hartford Guest
Shirasaka Yukiyasu Hitachi, Ltd. Guest
Shull Stephen BBC Electrical Services, Inc. Guest
Simonov Igor Toronto Hydro Guest
Simons Andre Cogent Power Inc. Guest
Smith Edward H-J Family of Companies Guest
Solano William Instrument Transformer Equip Corp Guest
Spangler Laura DuPont Guest
Spaulding James Fort Collins Utilities Guest
Spurlock Mike Spurlock Engineering Services, LLC Guest
Stiegemeier Craig Hitachi ABB Power Grids Guest
Stinson Robert General Electric Guest
Stockton David Stockton Consulting Guest
Sullivan Liz Dominion Energy Guest
Tendulkar Vijay Power Distribution, Inc. (PDI) Guest
Thibault Michael Pacific Gas & Electric Guest
Tolcachir Eduardo Tubos Trans Electric S.A. Guest
Traut Alan Howard Industries Guest
Trivitt Donnie Oklahoma Gas & Electric Guest
Valentin Reinaldo Duke Energy Guest
Valiquette Richard Stantec Guest
Van Horn Jeremy IFD Corporation Guest
Vartanian John National Grid Guest
Vedante Kiran Ritz Instrument Transformers Guest
Verdell Joshua ERMCO Guest
Verdolin Rogerio Verdolin Solutions Inc. Guest
Virelli Greg Virelli & Associates Inc. Guest
Voss Stephan Siemens Energy Guest
Vuittenez Emmanuel JST Transformateurs Guest
Walia Sukhdev New Energy Power Co. Guest
Walker David MGM Transformer Company Guest
Wilford Chris Cam Tran Co. Guest
Wilks Alan Consultant Guest
Williams Trenton Advanced Power Technologies Guest
Yun Joshua Virginia Transformer Corporation Guest
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Place / Date of meeting :

Initial to Request
denote . Member-
attendance Last name First name Company Name Role ship

Zarmandily Hassan Sigma Consulting Group Guest

Zhu Hanxin BC Hydro Guest

del Valle Yamille NEETRAC Guest
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Distribution Transformer Subcommittee

[bookmark: _Hlk160180914]Task Force on Transformer Efficiency and Loss Evaluation

Spring 2025 - Meeting  

Monday, March 24, 2025 Denver - 9.30 – 10.45 AM MountainTime

Meeting Room:  Centennial C/D (3)

 



Phil Hopkinson – Chair 

Dan Mulkey – Vice Chair 

Paul Orr – Secretary





1) Welcome

Chair Hopkinson welcomed the attendees.

2) Roster





146 were in attendance.



3) Approval of Agenda

Approved.



4) Approval of the Minutes of the Last Meeting – St. Louis





5) Our Agenda for Denver Thoughts on DOE Final Rule





Mr. Hopkinson presented the slides embedded above. He noted that EIA is a component part of the US DOE. In the study EIA did prior to the NOPR they stated 0.2% load growth due to energy efficiency. Since then, EIA has redone their projections twice. The most recent revised the growth rate to 3.75%.  DOE wanted to reduce core loss with the final rule.  In 2016 they noted 95% of transformers used GOES. Final Rule requires 75% GOES, 25% amorphous steel.  Mr. Hopkinson noted final rule 10CFR431 part K is better than the NOPR. (See above presentation Slide page 4)



6) Guest Speaker Peter Ferrell





Discussion

Peter Ferrell, Director of Government Relations at NEMA gave the above presentation.

The opportunities are:

a) Rescind all transformers from future DOE rulemaking.

b) Extend rulemaking cadence to 12 years (longer runway between rulemakings – 3 presidential terms).

c) Remove TSL-3 through TSL-5 products from future rulemaking.



NEMA is open to working with interested stakeholders on any next steps.







7)  Poll and thoughts

A three-question straw poll was conducted of attendees in the room.

a) How many disagree with the rule?  Very many hands opposed the rule.  1 hand was in support of the rule.

b) Will weights and costs increase due to the rule?  @15 hands raised yes it will. 1 hand raised that weights and costs would decrease with the rule.

c) Will efficiencies improve with amorphous?  No one raised their hand.

 

Q&A



8) Assignments for next meeting

9) Next meeting date and location

10) Adjourn



Recorded by

Paul Orr, NEMA

2	Task Force on Transformer Efficiency and Loss Evaluation
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List Roster - Sorted by Individual

Ballard, Casey DuPont 5401 Jefferson Davis Hwy
Richmond, VA 23234-2257
tel:
Brown, Chris Tempel Steel No address found
tel:
Bruno, Mirvil ABB Inc. 305 Gregson Dr
Cary, NC 27511-6496
tel:

Chiang, Solomon

Senior Technical Fellow

tel: 519-843-1341

The Gund Company, Inc.

schiang@thegundcompany.com

9333 Dielman Industrial Rd
Saint Louis, MO 63132

Czeqnorucki, Marcos

Hitachi Energy USA Inc.

901 Main Campus Dr
Raleigh, NC 27606-5293

tel:
Di Biase, Antonio Tempel Steel 5500 N Wolcott Ave
Chicago, IL 60640-1020
tel:
Elliott, William Prolec GE 9.25 Km BLVD. Carlos Salinas de
Gortari
Apocada, Nuevo Ledn
MEX
tel:
Fryer, Bob DuPont 5401 Jefferson Davis Hwy
Richmond, VA 23234-2257
tel:
Garcia, Miguel Hitachi Energy USA Inc. 901 Main Campus Dr
Raleigh, NC 27606-5293
tel:

Iman, Mike Vice President of MGM Transformer Company 5701 Smithway
Engineering Commerce, CA 90040
tel: 323-726-0888 x227 miman@mgmtransformer.com

Knapp, Evy EATON Corporation 4200 Oakley Ct

tel:

Richmond, VA 23223-5983

3/20/2025
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Lee, Moonhee

tel:

Hammond Power Solutions
Inc.

595 Southgate Dr
Guelph, ON N1G 3W6
CAN

Leigl, Angela Application Engineer Eaton 1319 Lincoln Ave
Waukesha, WI 53186
tel: 17089458303 angelaleigl@eaton.com
Lively, Perry Tempel Steel 5500 N Wolcott Ave

Chicago, IL 60640-1020

tel:
Loving, Colby Federal Pacific 1075 Old Airport Rd
Bristol, VA 24201-8390
tel:
Nuret, Jesus MGM Transformer Company 5701 Smithway St
Commerce, CA 90040-1507
tel:

O'Keefe, William

Business Development
Manager - Nomex

tel: 518-971-2630

DuPont

sean.okeefe@dupont.com

No address found

Orr, Paul

Technical Fellow, Utility
Systems

tel: 703-841-3227

NEMA

Pau_Orr@nema.org

1812 N. Moore St, Ste 2200
Arlington, VA 22209

Parkinson, Dwight

Engineering Manager

tel: 262-896-2478

Eaton’s Cooper Power
Systems

DwightCParkinson@Eaton.com

2300 Badger Dr
Waukesha, WI 53186

Radu, Ion

tel:

Hitachi Energy USA Inc.

901 Main Campus Dr
Raleigh, NC 27606-5293

Sauer, David

tel:

EATON Corporation

4200 Oakley Ct
Richmond, VA 23223-5983

Shalabi, Jaber

Engineering Manager

tel: 254-772-9740 x115

VanTran Industries, Inc.

Jshalabi@vantran.com

7711 Imperial Dr
Waco, TX 76712-6501
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Shannon, Michael

Rea Magnet Wire Company,
Inc.

3400 E Coliseum Blvd Ste 200
Fort Wayne, IN 46805-1657

tel:
Shimpi, Leena MGM Transformer Company 5701 Smithway St
Commerce, CA 90040-1507
tel:
Snyder, Steven Hitachi Energy USA Inc. 901 Main Campus Dr
Raleigh, NC 27606-5293
tel:

Spangler, Laura

Americas Market Leader —
Nomex® Energy Solutions

tel: (804) 314-8123

DuPont

Laura.Spangler@dupont.com

5401 Jefferson Davis Hwy
Richmond, VA 23234-2257

Tedesco, Joseph

Senior Research &
Development Engineer

tel: 276-688-1625

Hitachi Energy USA Inc.

joseph.l.tedesco@hitachienergy.com

171 Industry Drive
Bland, VA 24315

Vedante, Kiran

tel:

Ritz Instrument Transformers

25 Hamburg Ave
Lavonia, GA 30553

Walker, David

Chief Technical Officer

tel: 520-484-5338

MGM Transformer Company

david.walker@mgmtransformer.com

5701 Smithway St
Commerce, CA 90040-1507

Wang, Evonne

tel:

DuPont

5401 Jefferson Davis Hwy
Richmond, VA 23234-2257

Weyandt, Paul

Engineering Manager

tel: (540) 556-2484

Schneider Electric

paul.weyandt@se.com

PGTR Transformers
2135 Philpott Rd
South Boston, VA 24592

3/20/2025
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Distribution Transformer Subcommittee


[bookmark: _Hlk160180914]Task Force on Transformer Efficiency and Loss Evaluation


October 2024 Meeting  


Monday, October 28, 2024 - 9.30 – 10.45 AM CDT


Hyatt Regency St. Louis at the Arch


Meeting Room:  Grand Ballroom D (4)


 





Phil Hopkinson – Chair 


Dan Mulkey – Vice Chair 


Paul Orr – Secretary








1) Welcome- Phil Hopkinson.


2) Roster


156 in attendance.











3) Approval of Agenda –


Approved.


4) Approval of the Minutes of the Last Meeting – March 2024, Vancouver, BC


Previous minutes approved.








5) Efficiencies for DOE General Purpose Transformers for 2029 (Hopkinson)











Energy Information Administration (EIA) an office of the DOE, projects a forecast of how energy loading will change. When they did their study, it looked like loading would increase 2% in 2022. This is the data they worked from when the provided information to draft the NOPR. 2 years later EIA said loading growth would be 3.75 % per year.   Chair Hopkinson said loading will be much higher.








In the Final Rule  for Liquid - Filled  they call it “liquid immersed.“ 


Final Rule effective April 23, 2029


DOE Definition of Distribution Transformer


A transformer that –


1) Has an input line voltage of 35kv or less: 


2 Has an output line voltage of 600 V or less;


3 Is rated for operation at a frequency of 60 Hz; and


4 Has a capacity of 10 kVa to 5000 kVA for liquid-immersed units and 15 kVA to 5000 kVA for dry-type units.





NOPR anticipates 25% of distribution transformers would need to be Amorphous. A step up transformer from low voltage to MV does not have to meet the DOE requirements. So, wind and solar transformers would be exempt.  





It was noted that because loading is going up, DOE should have optimized on Total loss (load) not core loss (no-load). If so, GOES would have won out over Amorphous.





Summary of Designs (from ppt)


Energy picture in 2024


1. Load growth increasing broadly all across the US 


2. Three major factors in load growth


a. EV Charging


b. AI Data Centers


c. New cold weather heat pumps replacing natural gas


3. Distribution Transformer lead times out to 2+ years





3-Phase conclusions


3-Phase Growth rate high and increasing


GOES transformers will add 20+ % to weight


Alternative will be Amorphous Cores


An attendee commented that data centers want smaller transformers and complying with the 2029 rule will cause them to get larger also.


Another commenter stated using amorphous increased noise level (single phase).


A transformer manufacturer noted that for data centers the common request is 3000kVA to 4000kVA 








6) Strategies for GOES (Bryan M., Cleveland Cliffs)


Bryan Marquardt presented on reducing transformer no-load losses with GOES.














7) Assignments for next meeting


8) Next meeting date Monday, March 24, 2025, and location Denver: CO.


9) Adjourn  The meeting was adjourned at  10:46 am.
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Place / Date of meeting :
Initial to Request
denote Member-
attendance | Lastname First name Company Name Role ship
Allen Jerry Metglas, Inc. Guest
Antweiler Irving Retired Schneider Electric Guest
Avarguez Jean-Baptiste - Guest
Ayers Donald Ayers Transformer Consulting Guest
Beaster Barry H-J Family of Companies Guest
<P Blew David Retired (PSE&G) Guest
Britton Jeffrey Phenix Technologies, Inc. Guest
Bromley Adam Fort Collins Utilities Guest
Brown Chris Tempel Guest
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Bruno Mirvil ABB Inc. Guest
Brzoznowski Steven Bonneville Power Administration Guest
Burkes Klaehn Savannah River Nat. Laboratory Guest
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Dhawan Anil ComEd Guest
Di Biase Antonio Tempel Guest
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Fombang Emmanuel American Electric Power Guest
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Friend Fredric American Electric Power (@E T (Lé"D\ Guest
Galvan Carlos Paradoxe Corporation Guest
Gamboa Jose H-J Family of Companies Guest
Gao Addie BC Hydro Guest
Garcia Benjamin Southern California Edison Guest
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Holifield Thomas Howard Industries Guest
" Hopkinson Philip HVOLT Inc. Chair
Jarman Paul University of Manchester Guest
I3 |John John Virginia Transformer Corp. Guest
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Initial to Request
denote Member-
attendance | Lastname First name Company Name Role ship
1726(5 Sewell Russell Quality Switch, Inc. Guest
W< [Shannon Michael Rea Magnet Wire Guest NGO 1<
oo Sharpless Samuel Rimkus Consulting Group Guest ;
Shekelton James H-J Enterprises, Inc. Guest
Shertukde Hemchandra University of Hartford Guest
y Shirasaka Yukiyasu Hitachi, Ltd. Guest
£ A7 | Shull Stephen BBC Electrical Services, Inc. Guest
TS Simonov Igor Toronto Hydro Guest Xc$
Simons Andre Cogent Power Inc. Guest
Smith Edward H-J Family of Companies Guest
Solano William Instrument Transformer Equip Corp Guest
Spangler Laura DuPont Guest
@ S. Spaulding James Fort Collins Utilities Guest
Spurlock Mike Spurlock Engineering Services, LLC Guest
Stiegemeier Craig Hitachi ABB Power Grids Guest
Stinson Robert General Electric Guest
Stockton David Stockton Consulting Guest
Sullivan Liz Dominion Energy Guest
Tendulkar Vijay Power Distribution, Inc. (PDI) Guest
Thibault Michael Pacific Gas & Electric Guest
Tolcachir Eduardo Tubos Trans Electric S.A. Guest
. Traut Alan Howard Industries Guest
Trivitt Donnie Oklahoma Gas & Electric Guest
Rl Valentin Reinaldo Duke Energy Guest
Valiquette Richard Stantec Guest
zZJ Van Horn Jeremy IFD Corporation Guest 9/
Vartanian John National Grid Guest
Vedante Kiran Ritz Instrument Transformers Guest
K/ |Verdell Joshua ERMCO Guest
Verdolin Rogerio Verdolin Solutions Inc. Guest
Virelli Greg Virelli & Associates Inc. Guest
Voss Stephan Siemens Energy Guest
Vuittenez Emmanuel JST Transformateurs Guest
Walia Sukhdev New Energy Power Co. Guest
Walker David MGM Transformer Company Guest
Wilford Chris Cam Tran Co. Guest
/H,J‘ Wilks Alan Consultant Guest
Williams Trenton Advanced Power Technologies Guest
Yun Joshua Virginia Transformer Corporation Guest
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DOE related Issues Meeting

0.  The 2022 NOPR
1.   Final Rule  10 CFR431 part K Effective April 23, 2029
2.  Current EIA projected growth rate revised to 3.75%/yr. through 2029
      Real growth rate likely much higher
3.  Growth rate projected at 0-2% per year from 2022 study when rules set
4.   Liquid filled 80-85% of volume
	a.  Single Phase units 
		i. Average kVA 25 for poles 
		ii. Average kVA 50 for pads 
	b.  Three phase units  average kVA 300
	      Large increase in volume due to:
		i.   EV Charging
		ii.  AI and Data Centers
		iii. Conversions from Gas heat to new Heat Pumps

b.   Dry Types <20%

Per DOE, anticipate 25% of Distribution will be Amorphous Core
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				KVA				DOE 2016				DOE NOPR				Watt Reduction



				10				98.70%				98.96%				20.2%



				15				98.82%				99.05%				19.7%



				25				98.95%				99.16%				20.2%



				37.5				99.05%				99.24%				20.2%



				50				99.11%				99.29%				20.4%



				75				99.19%				99.35%				19.9%



				100				99.25%				99.40%				20.1%



				167				99.33%				99.46%				19.5%



				250				99.39%				99.51%				19.8%



				333				99.43%				99.54%				19.4%



				500				99.49%				99.59%				19.7%



				667				99.52%				99.62%				20.9%



				833				99.55%				99.64%				20.1%







				KVA				DOE 2016				DOE NOPR				Watt Reduction



				15				98.65%				98.92%				20.2%



				30				98.83%				99.06%				19.8%



				45				98.92%				99.13%				19.6%



				75				99.03%				99.22%				19.7%



				112.5				99.11%				99.29%				20.4%



				150				99.16%				99.33%				20.4%



				225				99.23%				99.38%				19.6%



				300				99.27%				99.42%				20.7%



				500				99.35%				99.48%				20.1%



				750				99.40%				99.52%				20.1%



				1000				99.43%				99.54%				19.4%



				1500				99.48%				99.58%				19.3%



				2000				99.51%				99.61%				20.5%



				2500				99.53%				99.62%				19.2%



				3750				0.00%				99.66%				



				5000				0.00%				99.68%				











Single Phase Minimum Efficiency



Three Phase Minimum Efficiency



Submersible and Network Transformers will remain at the DOE 2016 Efficiency Levels



DOE has added 3750kVA and 5000kVA to the scope of three phase ratings



DOE NOPR Liquid-Immersed



NOPR is based on EL-4 which requires a 20% reduction in losses























				KVA				DOE 2016				DOE NOPR				Watt Reduction



				10				98.70%				98.77%				5.5%



				15				98.82%				98.88%				5.1%



				25				98.95%				99.00%				4.8%



				37.5				99.05%				99.10%				5.3%



				50				99.11%				99.15%				4.5%



				75				99.19%				99.23%				5.0%



				100				99.25%				99.29%				5.4%



				167				99.33%				99.46%				19.5%



				250				99.39%				99.51%				19.8%



				333				99.43%				99.54%				19.4%



				500				99.49%				99.59%				19.7%



				667				99.52%				99.62%				20.9%



				833				99.55%				99.64%				20.1%







				KVA				DOE 2016				DOE NOPR				Watt Reduction



				15				98.65%				98.92%				20.2%



				30				98.83%				99.06%				19.8%



				45				98.92%				99.13%				19.6%



				75				99.03%				99.22%				19.7%



				112.5				99.11%				99.29%				20.4%



				150				99.16%				99.33%				20.4%



				225				99.23%				99.38%				19.6%



				300				99.27%				99.42%				20.7%



				500				99.35%				99.38%				4.6%



				750				99.40%				99.43%				5.0%



				1000				99.43%				99.46%				5.3%



				1500				99.48%				99.51%				5.8%



				2000				99.51%				99.53%				4.1%



				2500				99.53%				99.55%				4.3%



				3750				0.00%				99.54%				



				5000				0.00%				99.53%				











Single Phase Minimum Efficiency



Three Phase Minimum Efficiency



Submersible and Network Transformers will remain at the DOE 2016 Efficiency Levels



DOE has added 3750kVA and 5000kVA to the scope of three phase ratings



DOE Final Rule Liquid-Immersed



DOE revised small single phase and large three phase from EL-4 to EL-2  



















DOE related Issues Meeting

1.   Final Rule  Effective April 23, 2029
2.   DOE  Definition of Distribution Transformer
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Efficiencies for DOE General Purpose Transformers for 2029



US DOE Federal Regulations 10CFR431 part K Distribution Transformers
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Highlights of DOE 2029 Ruling



Impedances 



Efficiencies



New evidence of Rapid 3-phase growth



EV Charging



AI data centers



Conversions from Natural Gas to high efficiency low temperature heat pumps



High load growth challenges the rule to concentrate on reducing Core loss when load loss reduction is most important
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Efficiencies for DOE General Purpose Liquid Filled Transformers for 2029







Single Phase







kVA <167 TSL2



kVA >167 TSL 4







Three Phase







kVA <500 TSL 4



kVA >500 TSL 2
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Efficiencies for DOE General Purpose Transformers for 2029
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Hopkinson Design Configuration Low-High
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Efficiencies for DOE General Purpose Transformers for 2029



Material commodity costs used in design/ $/lb. or item



				Material Cost				



				M3 and TC20 core steel				$2.40



				LV CU Sheet conductor				$6.99 



				HV CU insulated wire				$6.60 



				LV AL Sheet conductor				$3.00



				HV AL insulated wire				$3.50 



				Insulation Cost/lb.				$3.00



				Oil Cost/gallon				$4.00



				Tank steel Cost/lb				$1.00



				Clamp steel cost/lb.				$1.00



				Bushing cost/each				$100 



				Radiator Cost/panel				$90 







11















500 kVA Wound Core CU-CU General Purpose Design
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500 kVA Stacked Core CU-CU General Purpose Design
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Efficiencies for DOE General Purpose



500 kVA DOE TSL4 efficiency and difficult with GOES!



Non Regulated half the cost of DOE Regulated
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Efficiencies for DOE General Purpose



500 kVA DOE TSL4 efficiency and difficult with GOES



Same as for Wound Cores!
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Peak efficiency where core loss = load loss



Amorphous



GOES











Efficiencies for DOE General Purpose



Step-Up Inverter transformers not regulated for efficiency and much lower cost



Summary of Designs







General Purpose DOE 2029 Efficiencies difficult with GOES



<750 kVA 3-phase set at DOE TSL 4 and generally favors Amorphous Core and not GOES



750 and higher kVA 3-phase set at DOE TSL 2 and GOES works OK



Copper conductors expensive and favor Aluminum where possible
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Efficiencies for DOE General Purpose



Energy picture in 2024







Load growth increasing broadly all across the US 



Three major factors in load growth



EV Charging



AI Data Centers



New cold weather heat pumps replacing natural gas



3.  Distribution Transformer lead times out to 2+ years		
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 Transformers for 2029  PJM Power Grid expansion way up











PJM includes parts of 13 states
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Efficiencies for DOE General Purpose



Reminder of philosophy  for 2029 Rule



Came from DOE study prior to 2022, where EIA (part of DOE) predicted 0-2% load growth/yr. through 2030



Focus on reducing no-load losses, not load losses



DOE desire to introduce amorphous cores



Transformer lead times were generally < 12 months
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Landscape has changed!



Now EIA says load growth 3.75%/yr



High load growth should have focused on load losses



DOE desire to introduce amorphous cores



Transformer lead times now exceed 2 years
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EV Models Sold Today



Automakers have announced 56 additional PEV models to be rolled out through 2027.







Data Source: 
Atlas Public Policy, “Atlas EV Hub,” 
As of January 2024  [Online]. 
Available: https://www.atlasevhub.com



Sales Data Source: 
Argonne National Laboratory Available: https://www.anl.gov/esia/light-duty-electric-drive-vehicles-monthly-sales-updates 



















Public Infrastructure



Nearly 61K Public Stations



- with over 161K outlets



Data Source:
U.S. DOE AFDC
As of January 2024



Available: https://afdc.energy.gov/fuels/electricity_stations.html















34%



Year-Over-Year
PEV Market Share Increase



Of All Passenger Vehicles
U.S. Market







2023: 9.1%



2022: 6.8%



51%



Year-Over-Year
PEV Sales Increase







2023: 1,402,371



2022: 929,074















ELECTRIC DRIVE MARKET SNAPSHOT



Updated January 2024
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Total EVs Sold In U.S. Market Since 2010: 
4,702,095











PEVs: 
4,684,128











FCEVs (since 2014):
17,967



















Data Center load growth and expansion
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Data Center major Growth States



AI and Data Centers springing up rapidly and major energy consumers
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New Heat Pump Installations



New Efficient Heat Pump Installations displacing Natural Gas
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New refrigerants good to -25F temperatures



Heat Pumps good in most of US today
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3-Phase Conclusions



New Efficient Heat Pump Installations displacing Natural Gas
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3-Phase Growth rate high and increasing



GOES transformers will add 20+ % to weight



Alternative will be Amorphous Cores
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Overall Conclusions



Discussion point for IEEE Transformers Committee, NEMA, EEI, and NRECA
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DOE 2029 politically and Capriciously Derived



Does Not appear to be based on economics



Not reflective of real environment



Will increase transformer cost and weight 



Will require amorphous core which is not fully available



Will lengthen transformer lead times



Bad for US economy



Should be rolled back
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Distribution transformer means a transformer that—
(1) Has an input line voltage of 34.5kV or less;
(2) Has an output line voltage of 600 V o less;
(3)  Is rated for operation at a frequency of 60 Hz; and

(4) Has a capacity of 10 kVA to 5000 kVA for liquid-immersed units and 15 kVA to 5000 kVA for
dry-type units; but
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TaBLE 1 T0 THE DEFINITION 0 “SPECIAL-IMPEDANCE TRANSFORMER"—NORMAL

IMPEDANCE RANGES FOR LIQUID-IMMERSED TRANSFORMERS

Single-phase transformers

Three-phase transformers

B Impedance R Impedance
(%) (%)

10<=kVA < 50 1.04.5 15<=kVA<75 1.045

50 <= kVA < 250 1.54.5 75<=kVA <1125 1.05.0

250 <= kVA < 500 1.56.0 1125 <= KVA < 500 1.26.0

500 <= kVA < 667 1.57.0 500 <= kVA < 750 1.57.0

667 <= kVA <= 833 507.5 750 <= KVA <= 5000 5075
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TABLE 2 T0 THE DEFINITION 0 “SPECIAL-IMPEDANCE TRANSFORMER"—NORMAL

IMPEDANCE RANGES FOR DRY-TYPE TRANSFORMERS

Single-phase transformers

Three-phase transformers

WA Impedance . Impedance
(%) (%)

10<=kVA < 50 1.04.5 15<=kVA<75 1.045

50 <= kVA < 250 1.54.5 75<=kVA <1125 1.05.0

250 <= kVA < 500 1.56.0 1125 <= KVA < 500 1.26.0

500 <= kVA < 667 1.57.0 500 <= kVA < 750 1.57.0

667 <= kVA <= 833 507.5 750 <= KVA <= 5000 5075
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(5) The term “distribution transformer” does not include a transformer that is an—
(i) Autotransformer;
(i) Drive (isolation) transformer;
(iil)| Grounding transformer;
(iv)| Machine-tool (control) transformer;
() Nonventilated transformer;
(Vi) Rectifier transformer;
(vii) Regulating transformer;
(viil)| Sealed transformer;
(ix) Special-impedance transformer;
() Testing transformer;
(xi) Transformer with tap range of 20 percent or more;
(xii) Uninterruptible power supply transformer; or
(

xiil)| Welding transformer.
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Table 1.2 Adopted Energy Conservation Standards for Liquid-Immersed
Distribution Transformers

Single-Phase Three-Phase
X Efficiency (%) KVA Efficiency (%)
10 98.77% is 98.92%
s 088 0
5 99.00% s
375 75
50 125
7 150
100 25
167 300
250 500
333 750
500 1000
667 1500
833 2000
2500
3750

5000
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Summary of Designs with Stacked Cores




DOE Compliant




LV  HV kVA Efficiency B max kG J LV J HV Mtl Weight Mtl Cost




CU CU 500 99.382 13.18 800 800 6621 22,161 $       




AL CU 500 99.382 13.95 600 600 7058 22,585 $       




AL CU 1500 99.513 15.50 750 750 11152 36,639 $       




AL AL 1500 99.510 13.95 750 580 11154 24,296 $       




AL CU 3750 99.543 17.05 1000 1150 16919 52,363 $       




AL AL 3750 99.543 17.05 760 760 17880 37,994 $       




Non DOE Compliant




AL AL 500 99.201 17.05 800 800 4834 12,147 $       




AL AL 1500 99.418 17.05 900 800 9055 20,463 $       




AL AL 3750 99.514 17.05 900 900 17504 37,455 $       
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1ph Padmount SOkVA 24940GrdY/14400 No Tap 240/120
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‘This summer, you may have seen some buzz around the PJM Interconnection,
the regional transmission organization that manages the electric grid in 13
states in the Midwestern and eastern United States, along with Washington, DC.
PJM held a routine capacity market auction, during which electricity generators
promise to be electricity suppliers in a future year in exchange for payments from
the system operator (PJM, in this case). The goal of the capacity auction is to
procure enough commitments from generators to deliver electricity to meet
anticipated levels of demand, plus some extra margin to cover uncertainties.
Generators that offer this capacity service at the lowest prices are picked first, and
the system operator accepts increasingly larger bids until the amount of future
electricity promised equals the system needs. Prices soared in the capacity marke
‘auction in July, which covered the 2025/2026 delivery year, leading to a total
‘capacity_cost of $14.7 billion for the PJM region. This cost is up from $2.2 billion
inlast year's auction.

This increase prompted concerns over the cost of electricity and how reliably PJM
can meet future electricity demand. So, what exactly is driving these high prices?
What do the high prices tell us about the future for capacity markets in PJM and
other regional electric grids? And what policy solutions may offer relief from high
cconsumer costs?
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96% CAGR

The US. residential heat pump market size crossed USD 58 billion in 2023 and is
projected to witness more than 9.6% CAGR between 2024 and 2032, owing to the
increasing demand for energy-efficient heating & cooling solutions.

Reference:

U.S. Residential Heat Pump Market, Industry Outlook 2024-2032
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Reducing transformer no-load losses with goes



BRYAN MARQUARDT



Senior Manager, Project Management
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Reducing transformer no-load losses with goes
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DOE related Issues Meeting
0. The 2022 NOPR
1. Final Rule 10 CFR431 part K Effective April 23, 2029
2. Current EIA projected growth rate revised to 3.75%/yr. through 2029
Real growth rate likely much higher
3. Growth rate projected at 0-2% per year from 2022 study when rules set
4. Liquid filled 80-85% of volume
a. Single Phase units
i. Average kVA 25 for poles
ii. Average kVA 50 for pads
b. Three phase units average kVA 300
Large increase in volume due to:

i. EV Charging

ii. Al and Data Centers

iii. Conversions from Gas heat to new Heat Pumps
5 Dry Types <20%
6. Splits between GOES and Amorphous

2016 NOPR Final Rule
GOES 95% 15% 75%
Amorphous 5% 85% 25%








DOE NOPR Liquid-Immersed TSL4

Single Phase Minimum Efficiency

KVA
10
15
25

37.5
50
75

100

167

250

333

500

667

833

DOE
2016
98.70%
98.82%
98.95%
99.05%
99.11%
99.19%
99.25%
99.33%
99.39%
99.43%
99.49%
99.52%
99.55%

DOE Watt
NOPR Reduction
98.96% 20.2%
99.05% 19.7%
99.16% 20.2%
99.24% 20.2%
99.29%  20.4%
99.35% 19.9%
99.40% 20.1%
99.46% 19.5%
99.51% 19.8%
99.54%  19.4%
99.59% 19.7%
99.62%  20.9%
99.64% 20.1%

KVA
15
30
45
75

112.5

150

225

300

500

750

1000
1500
2000
2500
3750
5000

DOE
2016
98.65%
98.83%
98.92%
99.03%
99.11%
99.16%
99.23%
99.27%
99.35%
99.40%
99.43%
99.48%
99.51%
99.53%
0.00%
0.00%

DOE Watt
NOPR Reduction
98.92% 20.2%
99.06% 19.8%
99.13% 19.6%
99.22% 19.7%
99.29%  20.4%
99.33%  20.4%
99.38% 19.6%
99.42% 20.7%
99.48% 20.1%
99.52% 20.1%
99.54%  19.4%
99.58% 19.3%
99.61% 20.5%
99.62% 19.2%
99.66%
99.68%

Three Phase Minimum Efficiency

@Eﬁs

Power & Energy Society®

< IEEE

Submersible and
Network
Transformers will
remain at the DOE
2016 Efficiency

Levels
DOE has added

3750kVA and
5000kVA to the
scope of three

phase ratings
NOPR is based on

EL-4 which requires
a 20% reductionin
losses







DOE Final Rule Liquid-Immersed

Single Phase Minimum Efficiency

KVA
10
15
25

37.5
50
75

100

167

250

333

500

667

833

DOE
2016
98.70%
98.82%
98.95%
99.05%
99.11%
99.19%
99.25%
99.33%
99.39%
99.43%
99.49%
99.52%
99.55%

DOE
Final
98.77%
98.88%
99.00%
99.10%
99.15%
99.23%
99.29%
99.46%
99.51%
99.54%
99.59%
99.62%
99.64%

Watt
Reduction
5.5%
5.1%
4.8%
5.3%
4.5%
5.0%
5.4%
19.5%
19.8%
19.4%
19.7%
20.9%
20.1%

KVA
15
30
45
75

112.5

150

225

300

500

750

1000
1500
2000
2500
3750
5000

DOE
2016
98.65%
98.83%
98.92%
99.03%
99.11%
99.16%
99.23%
99.27%
99.35%
99.40%
99.43%
99.48%
99.51%
99.53%
0.00%
0.00%

DOE
Final
98.92%
99.06%
99.13%
99.22%
99.29%
99.33%
99.38%
99.42%
99.38%
99.43%
99.46%
99.51%
99.53%
99.55%
99.54%
99.53%

Three Phase Minimum Efficiency

Watt
Reduction
20.2%
19.8%
19.6%
19.7%
20.4%
20.4%
19.6%
20.7%
4.6%
5.0%
5.3%
5.8%
4.1%
4.3%

(epes

Pw&E ergy Society®

4 IEEE

Submersible and
Network
Transformers will
remain at the DOE
2016 Efficiency

DOETAS uded

3750kVA and
5000kVA to the
scope of three
phase ratings

DOE revised small
single phase and large
three phase from EL-4

to EL-2







DOE related Issues Meeting0. The DOE Final Rule 10 CFR431 partKis

better than the NOPR
1. Final Rule Still requires 20+% shift from GOES to Amorphous

2. With large increase in loading occurring, best Core Steel is GOES
3. Best Recommendation to DOE and Industry is:

a. Rescind DOE Final Rule 10 CFR431 partK
b. Revert back to 2016 Rule

6. Splits between GOES and Amorphous
2016 NOPR Final Rule

GOES 95% 15% 75%
Amorphous 5% 85% 25%








DOE related Issues Meeting

Spoke tousin 2023’

Peter Ferrell NEMA Director of Government Relations
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IEEE PES Distribution
Transformer

Subcommittee:

Task Force on Transformer
Efficiency and Loss Evaluation

Denver, Colorado; March 2025








Good Morning!

Transformer Advocacy Opportunities
inthe 119%" Congress

Peter Ferrell

National Electrical Manufacturers Association
Director, Government Relations

NizvA







NszMA
NEMA Advocacy Priorities

Policies to power the electric future

Tax Reform

IRA energy incentive
preservation

Expand 45X eligibility to
transformers

R&D and other TCJA provisions

®

Trade and Supply Chains

Sectoral trade and tariff
advocacy

Make it American standard and
certification socialization

BABA guidance and waivers

Energy and Environment

Permitting reform for
transmission and critical
minerals

Liability reform legislation

EPCA reforms - transformers

o

Workforce Development

Apprenticeship tax preference
programs

Workforce development
legislation

NEMA's Policy
Roadmap

to Power the
Electric Future








Distribution Transformer Advocacy Timeline
118 Congress (2023-2024)

May 2024 | Hands off our Home Appliances Act passes House
—would prevent final rule from taking effect.

April 2024 | DOE finalizes EE rule

Jan. 2024 | Senate and House introduce bipartisan
legislation —would remove products TSL-3+ from rulemaking.

Dec. 2023 | House GOP bill advances out of committee —
would freeze indefinitely EE standards at 2013 levels.

Jun. 2023 | Bipartisan Senate letter to then-Sec. Granholm.
Apr. 2023 | Bipartisan House letter to then-Sec. Granholm.

Feb. 2023 | NEMA-led coalition sends letter to DOE outlining
concerns with proposed rule.

Jan. 2023 | DOE releases proposed rule.

NizvA
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Transformer Coalition
(118t Congress)

AMERICAN

T 7 N7
pupLic  EEl  ’ GriDWISEsumce
““E':T.':" NSTITUTE ~ o BUILDERS

m 4NRECA IVIATA

America's Electric Cooperatives
TRANSFORMER MANUFACTURING
ASSOCIATION OF AMERICA

ZETA < CLIFFS

RO EMISSION TRANSPORTATION ASSOCIATION
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Hands Off Our Home Appliances Act
(H.R. 6192 - 118t Congress)

SEC. 4 DISTRIBUTION TRANSFORMERS

“The final rule titled ‘Energy Conservation Program: Energy
Conservation Standards for Distribution Transformers’. .
.Sshall not take effect”








Debra Philips
NEMA President & CEO

April 24, 2024

NizvA

€¢

We are pleased that DOE has recognized our concerns that the
proposed rule would have triggered needless supply chain
disruptions. In response, the Department has provided a better
compliance timeframe, and in some instances, flexibility to
provisions that would have required transformer manufacturers
to switch from using industry-standard grain oriented electrical
steel (GOES) to amorphous steel

However, some provisions in the rule remain problematic.
Certain types of transformers will now be required to be
manufactured with amorphous steel, for which there is neither a
reliable domestic supply nor a proven efficiency gain. We are
also concerned that a five-year compliance timeline will
challenge the industry’s ability to retool a critical supply chain,
further delaying transformer deliveries.
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National Infrastructure Advisory Council
June 2024

Report on Transformer Supply
Recommendations:

1. Federal policies to increase capacity (i.e. tax
credits, grants, financial incentives)

Better long-term demand forecasting
More long-term contracting
Create avirtualreserve

Product standardization

o o A 0N

Electrical steel supply chain certainty through
coordinated trade policy, efficiency
standards, and domestic supply

7. Bolster workforce







Opportunities in 119t Congress
Building off NIAC Report

45x tax credit expansion for DT
* CIRCUIT Act (Sens. Moran (R) and Cortez Masto (D)

Appropriations for capacity

* Via Defense Production Act

Workforce legislation

* \Veteran focus








2025:
Building and Leveraging Coalitions

Energy Trades Coalition
* Focus ontaxreform
e Secured 14 GOP supporters of IRA credits

* Successful House and Senate meetings

AMERICAN
PUBLIC EEI
POWER ——
ASSOCIATION Edison Electric
AMERICAN INSTITUTE
CLEAN
PQWER

NEf e £ NRECA
/ INSTITUTE @ America's Electric Cooperatives

N4zMA

Modernize America’s Grid Coalition
* Growing demand requires policy solutions
* Permitting, generation, workforce, trade, DER

* Electrical trades, plus utilities and others

/\

CEBA NEC

ean Ener, gy Buyers Association RATIGHAL ELECTISCAS CORTRACIONS ASSOCIATON







Congressional Review Act

* Requires agencies to submit “major rules” to
Congress before they can take effect;
generally when published in Congressional
Record.

* Congress canissue a joint resolution of
disapproval; Congress must pass and
President must sign to go into effect.

* If enacted, rule “shall be treated as though
such rule had never taken effect.”

* |fenacted, a rule “may not be reissued in
substantially the same form...”

LIKELY NOT APPLICABLE TO DOE FINAL RULE*
1. Final Rule published April 22, 2024

»

2. *Most projections have CRA “lookback rule
go backto August 1, 2024








Opportunities in 119t Congress

Assuming April 2024 rule remains in place...

Rescind all transformers from
future DOE rulemaking

* Citing effectiveness of rulemaking history
Extend rulemaking cadence to 12
years

* To allow greater market certainty and implementation

Remove TSL-3 through TSL-5

products from future rulemaking

* Reuvisit bipartisan House and Senate approach from
last Congress








Questions?
Contact...

Peter Ferrell

NEMA / Director, Government Relations

Q, 703.841.3280

DK peter.ferrell@nema.org

NizvA
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By Phil Hopkinson, Chair
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Welcome to our last planned meeting on DOE Activities

We have covered a lot of ground over many years

DOE’s Final Rule now seems unstoppable 

Several New events

1.   Final Rule  10 CFR431 part K  Distribution Transformers Effective April 23, 2029

2.  Current EIA projected electric growth rate revised up  to 1.7%/yr.

3.  EPRI projected electric growth rate revised to >3 %/yr. through 2029

4.  EEI sees even higher growth in demand but with greater efficiency

5.   Liquid filled 80-85% of volume

6. Dry types < 20% of volume
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Compliance date for Distribution Transformer Products to meet

1.   Final Rule  10 CFR431 part K Effective April 23, 2029

3.  Growth rate projected at 0-2% per year from 2021-22 study when rules set
4.   Liquid filled 80-85% of volume
	a.  Single Phase units 
		i. Average kVA 25 for poles 
		ii. Average kVA 50 for pads 
	b.  Traditional Three phase units  average kVA 300
	C.  Data Center 3-phase units average kVA ~ 2000
	D.. Large increase in volume due to:
		i.  AI and Data Centers
		ii. EV Charging
		iii. Conversions from Gas heat to new Heat Pumps
5   Dry Types <20%
6. Splits between GOES and Amorphous
					2016	NOPR	Final Rule
			GOES		95%	15%	75%
			Amorphous	  5%	85%	25%
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         2024 EPRI look at US Electric Growth
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		KVA		DOE 2016		DOE NOPR		Watt Reduction

		10		98.70%		98.96%		20.2%

		15		98.82%		99.05%		19.7%

		25		98.95%		99.16%		20.2%

		37.5		99.05%		99.24%		20.2%

		50		99.11%		99.29%		20.4%

		75		99.19%		99.35%		19.9%

		100		99.25%		99.40%		20.1%

		167		99.33%		99.46%		19.5%

		250		99.39%		99.51%		19.8%

		333		99.43%		99.54%		19.4%

		500		99.49%		99.59%		19.7%

		667		99.52%		99.62%		20.9%

		833		99.55%		99.64%		20.1%



		KVA		DOE 2016		DOE NOPR		Watt Reduction

		15		98.65%		98.92%		20.2%

		30		98.83%		99.06%		19.8%

		45		98.92%		99.13%		19.6%

		75		99.03%		99.22%		19.7%

		112.5		99.11%		99.29%		20.4%

		150		99.16%		99.33%		20.4%

		225		99.23%		99.38%		19.6%

		300		99.27%		99.42%		20.7%

		500		99.35%		99.48%		20.1%

		750		99.40%		99.52%		20.1%

		1000		99.43%		99.54%		19.4%

		1500		99.48%		99.58%		19.3%

		2000		99.51%		99.61%		20.5%

		2500		99.53%		99.62%		19.2%

		3750		0.00%		99.66%		

		5000		0.00%		99.68%		





Single Phase Minimum Efficiency

Three Phase Minimum Efficiency

Submersible and Network Transformers will remain at the DOE 2016 Efficiency Levels

DOE has added 3750kVA and 5000kVA to the scope of three phase ratings

DOE NOPR Liquid-Immersed TSL4

NOPR is based on EL-4 which requires a 20% reduction in losses
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		KVA		DOE 2016		DOE Final		Watt Reduction

		10		98.70%		98.77%		5.5%

		15		98.82%		98.88%		5.1%

		25		98.95%		99.00%		4.8%

		37.5		99.05%		99.10%		5.3%

		50		99.11%		99.15%		4.5%

		75		99.19%		99.23%		5.0%

		100		99.25%		99.29%		5.4%

		167		99.33%		99.46%		19.5%

		250		99.39%		99.51%		19.8%

		333		99.43%		99.54%		19.4%

		500		99.49%		99.59%		19.7%

		667		99.52%		99.62%		20.9%

		833		99.55%		99.64%		20.1%



		KVA		DOE 2016		DOE Final		Watt Reduction

		15		98.65%		98.92%		20.2%

		30		98.83%		99.06%		19.8%

		45		98.92%		99.13%		19.6%

		75		99.03%		99.22%		19.7%

		112.5		99.11%		99.29%		20.4%

		150		99.16%		99.33%		20.4%

		225		99.23%		99.38%		19.6%

		300		99.27%		99.42%		20.7%

		500		99.35%		99.38%		4.6%

		750		99.40%		99.43%		5.0%

		1000		99.43%		99.46%		5.3%

		1500		99.48%		99.51%		5.8%

		2000		99.51%		99.53%		4.1%

		2500		99.53%		99.55%		4.3%

		3750		0.00%		99.54%		

		5000		0.00%		99.53%		





Single Phase Minimum Efficiency

Three Phase Minimum Efficiency

Submersible and Network Transformers will remain at the DOE 2016 Efficiency Levels

DOE has added 3750kVA and 5000kVA to the scope of three phase ratings

DOE Final Rule Liquid-Immersed

DOE revised small single phase and large three phase from EL-4 to EL-2  









DOE related Issues Meeting













Peter Ferrell NEMA Director of Government Relations
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Spoke to us in 2023’
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DOE related Issues Meeting













Peter Ferrell NEMA Director of Government Relations
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Peter’s message for this meeting:  DOE rule roll-back will not happen but DOE will not re-examine Distribution Transformers for 6 years
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Ways to meet the DOE Final Rule on Efficiency

Conventional GOES and Aluminum or Copper for ESL2

Amorphous Steel and Aluminum or Copper for ESL4

High permeability steel and Aluminum or Copper for ESL4

Very low flux and current densities for ESL 4

Some combination of in-house and purchased parts for EL4
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PJH recommendation for our Task Force

Place our DOE issues Task Force on Hold for the foreseeable future

Re-meet if something changes

Possibly reconvene if conditions warrant:

New Steel

New Technology

New actions by the DOE

New actions by Congress
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Figure ES-1. Projections of potential electricity consumption by U.S. data centers: 2023-2030 . % of 2030 electricity consumption

projections assume that all other (non-data center) load increases at 1% annually.
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The percentage shares and amounts (in quads) of total U.S. primary energy production

by major sources in 2023 were:?
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