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1. Introduction
2. Minutes from Munich, 03/12/13
3. NOPR Issued By DOE
http://www1.eere.energy.gov/buildings/appliance_standards/co

mmercial/distribution_transformers.html

1. DOE DT Final Rule published April 18, 
2013, Official June 17, 2013 and 
effective January 1, 2016

2. This is final meeting for task force
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DOE Link posted April 18, 2013:  
http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/66

Note
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1. Final Rule
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2.  Definitions in Final Rule

• TSL not the same as EL
• Base efficiency is Present DOE Mandatory Efficiencies
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3.  Liquid Filled Final Rule

1 Phase separated from 3 Phase with losses reduced by 2.6-12.1%
3 Phase Losses reduced by 5.2-17.7%
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4.  Low Voltage Dry Final Rule

• 1 Phase remains at Base
• 3 Phase losses reduced by 29-36%
• These reductions will have large impacts on the Industry!
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5.  Medium Voltage Dry Final Rule 

1 Phase remains at Base
3 Phase losses reduced by 0-23.5%
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6.  LCC and Paybacks in Final Rule

DOE Paybacks questionable due to energy cost, selling prices, and cost of funds
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7. Assumptions

The Benefits and costs assumptions in the Final Rule
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7. Considerations in Final Rule
a. Material prices supposed to reflect 2010-2011
b. Energy prices that are considerably higher than today’s actuals.
c. Loading remains at 35% for LV and 50% for Medium Voltage
d. OPS designs that are sufficiently corrected from early errors
e. M3 core material and Amorphous
f. Transformer Selling price versus efficiency
g. Dollars cost per watt saved analysis
h. Energy savings versus efficiency levels
i. Payback period versus efficiency
j. Manufacturing Impact
k. Market Impact
l. Core Steel impacts
m. Proposed efficiencies.                                          

1. All sides wanted M3 Core Material to remain Viable
2. Utilities worried about selling price increases
3. Considerable concern about rebuild market
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8. Cautions by Utilities, Manufacturers, and Core Steel Makers 
in Final Rule

a. Liquid filled single phase pads hit brick wall for efficiencies > EL1.
b. Liquid filled single phase poles already at brick wall with EL0.
c. Concerns expressed that M3 disappears with hard turn> EL1.
d. Medium Voltage Dry with mitered cores hits brick wall between EL2 

and EL3.
e. LV Dry beyond EL1 must change to miter core or wound cores.
f. Small manufacturers may get squeezed out!

• Hi level letters written by NEMA and Steel Companies
• Multiple analyses submitted by several manufacturers
• Excellent analysis by Core Steel Makers
• Analysis submitted by Hopkinson
• Reality of M3 / Amorphous crossover may have been most 

convincing
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8. M3 and Amorphous cross over at Efficiency Level 1

• M3, M2, and Hi B cost curves steep
• Amorphous cost curve flat
• Amorphous curve crosses M3 curve at EL1
• M3 not viable for efficiency > EL1

Amorphous
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• M3, M2, and Hi B cost curves steep
• Amorphous cost curve flat
• Amorphous curve crosses M3 curve at EL1
• M3 not viable for efficiency > EL2

Chart Courtesy of 
LBL
Based on 1500 kVA 
Three Phase MV Dry

Similar cost 
relationship for 
many 
manufacturers
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Key Issues to establishing New Standards
1. Transformer RMS Equivalent Load proposed to remain 

unchanged
a. Currently 35% for LV
b. Currently 50% for MV

2. Present worth value of a watt saved in 30 years with 3% inflation 
and 7% cost of money
a. Worth may be $6.71 for Utilities
b. Worth probably < $9.91 for Industrials and Commercials as 30 

years horizon believed excessive by manufacturers and users
3. Core materials to be the basis of a minimum national standard

a. M3 believed to be limit by manufacturers and domestic steel 
makers

b. Amorphous pushed by Conservation advocates
4. Transformer selling price versus efficiency

a. OPS data questioned by LV and MV manufacturers
b. Cost data some issues on materials costs.
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References of Value
1. DOE Materials

a. August 31, 2011 issued documents
b. March 2011 documents
c. Updated February, 2012

2. Studies by Carlos Gaytan, Wes Patterson, and Phil Hopkinson
a. M3 based designs have steep cost curve versus efficiency
b. The cost /watts saved for each makes higher efficiency look costly
c. Amorphous cost curve much flatter versus efficiency

3. AK Steel Global steel report
a. M3 believed as far as domestics can support
b. ZDMH not available in the US 
c. Amorphous not adequately available to support 100% of DT’s

4. Reports by Utilities, Amorphous makers, users including field 
failures
a. Loading examined
b. Field failures analyzed.
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DOE Material Cost Reference for Liquid Filled Transformers
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This is the last meeting of the Task Force

1.There is continued activity on Energy Efficiency for Transformers 
in IEC TC 14.
2.At this point in time there is no further activity on transformers by 
the DOE
3.If new DOE work is announced then the Task Force could be 
reactivated.
4.Thanks all for support and guidance.


