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CLASP Europe comments


To:
The European Commission

From:
Anita Eide, Director of European Programs, CLASP Europe 


Nils Borg, Executive Director, eceee

Edouard Toulouse, Ecodesign Officer, ECOS

Date:
28 October 2010
Re:
Comments on draft final ErP Study: ENTR/Lot 2 Distribution and Power Transformers

Thank you for the opportunity to review and comment on the draft final Chapters 1 through 7 of the ErP Study: Lot 2 Distribution and Power Transformers.  These comments were prepared by CLASP Europe, are supported by ECOS, the European Environmental Citizens' Organisation for Standardisation, on behalf of EU environmental NGOs and by eceee, the European Council for an Energy Efficient Economy.

In the pages that follow, we provide detailed comments on each of the chapters using the template that was provided on the website.  Some of the key issues are identified here:

Chapter 1

· Generally, we found that comments we submitted in May 2010 were not incorporated or responded to by the study consultants.  We reviewed your revised chapter and are submitting those comments that we consider necessary and appropriate.

· CLASP is concerned that drafting the regulation with a tolerance for total transformer losses of +10% (EN 50541-1) would adopt flexibility that is outdated and potentially excessive, and would undermine the objectives of the ErP process.

Chapter 2

· Similar to Chapter 1, there are several comments we submitted in May 2010 that are still necessary and appropriate.

· Energy-efficient transformers should have longer operating lives and lower maintenance costs, and these benefits should be taken into consideration in the analysis.
Chapter 3

· Similar to Chapter 1, there are several comments we submitted in May 2010 that are still necessary and appropriate.

· The load factors for MV/LV Distribution, Power Transformers and Industrial Transformers are all too low, and need to be increased.  CLASP recommends Industrial Transformers have a 0.55 loading factor; 400 kVA distribution transformer have a 0.35 to 0.50 loading factor and 100 MVA power transformer have a 0.55 to 0.65 loading factor.
Chapter 4

· Very minor comments.
Chapter 5

· Very minor comments. 
Chapter 6

· Some of the amorphous designs are overpriced, relative to the CLASP report submitted.  Other base case designs which could consider amorphous design options do not.
· CLASP remains concerned that the loading factor is incorrect (i.e., too low) for several base case transformers and that the installed stock estimates are understating the EU stock.

· Two of the base case transformers considered have very few more efficient designs considered – one has two options over the baseline and another has just one more efficient option.  We believe more are needed to improve the analysis.

Chapter 7

· The coverage should be improved to ensure there are no unintended loop-holes, and “very compact” subcategory for certain pole-mounted transformers should be analysed before being granted.
· The preparatory study needs to propose 2 tiers and not just one.  Having one tier does not send a long-term message to industry that they should make more aggressive savings in a dynamic way.  Furthermore, it fails to reward front runners because they need to wait for the revision before assessing whether it makes economic sense to put more efficient products on the market above the MEPS levels.

· Large power transformers appear to have very weak standard levels under consideration, far higher than “typical utility” losses for the 100 MVA rating according to SGB Starkstrom.  CLASP is concerned that the baseline design for this rating is incorrect and does not constitute what is typically being purchased by a utility. 

ErP Study: Lot 2 Distribution and Power Transformers
	Stakeholder
	Section
	Page
	Comment

	CLASP Europe
	1
	n/a
	There is an editorial error.  The pages are not numbered.  Page numbering starts mid-way through Chapter 2 on page 97.  We have numbered backwards from that point in the document and use those page numbers in our comments on this chapter.  

	CLASP Europe
	1.1
	36
	There is an editorial error.  The paragraph under the figure states: “(1 TWh = 109 kWh)”  It is generally understood that 1 TWh = 1 000 000 000 kWh, or 109 kWh where the number 9 is a superscript, indicating ten to the ninth power.  

	CLASP Europe
	1.3
	39
	There is a numerical and editorial error.  Sulphur hexafluoride (SF6) gas is said to have an impact on global warming that is approximately 24 times that of CO2 – it reads: “(1 SF6 = 23.600 CO2)”. The potency multiple is not 23.6, but rather is twenty-three thousand nine-hundred times.  Standard convention elsewhere in the Preparatory Study marks the thousands place with a space.  Thus for consistency and clarity, we recommend revising the parenthetical statement to read: “(1 SF6 = 23 600 CO2)”, or for absolute clarity, perhaps the phrase “(one molecule of SF6 is twenty-three thousand nine-hundred times as potent a greenhouse gas as one molecule of CO2)”.  Reference for this potency multiple is the UNFCCC: http://unfccc.int/ghg_data/items/3825.php 

	CLASP Europe
	1.5.7
	51
	Table 1-2 is a very helpful overview of the covered products.  CLASP supports the scope of this study, however when defining the scope of coverage, the Commission should not feel compelled to have numeric thresholds (e.g., minimum 50 kVA) which may induce manufacturers to introduce a 45 kVA not subject to the regulation. KVA ranges are helpful for illustrative purposes but CLASP would recommend scopes of coverage be defined by entire classes of transformers used for T&D rather than subsets of or specific kVA ratings within those classes. 

	CLASP Europe
	1.6
	54
	In the section titled “Proposed secondary functional transformer performance parameters related to energy efficiency and connected to the transformer itself:” the third bullet addresses “Auxiliary losses”.  This list should also include fuses, circuit breakers, lightning arrestors, and other auxiliary features that may be specified by a utility and which consume power.

	[Editorial]
	1.6
	55
	Under the bullet “Climate Class” the word “witch” should be “which”   

	CLASP Europe
	1.7.1.2.1
	63
	Second paragraph on this page states: “Table 1 of the standard [EN 50541-1] defines tolerances for the transformer performance parameters. The maximum allowable tolerance for the total transformer losses (sum of the no-load loss and the load loss) is +10%. This means that in worst case the real transformer losses could be 10% higher than the losses specified by the transformer manufacturer.”  

CLASP kindly requests that the Commission review this tolerance before adopting it (as was done for non-directional lamps in EC 244/2009, Annex III).  CLASP finds that having such a large tolerance of losses is excessive.  According to our experts, these large tolerance levels stem from the day when materials, production methods and testing methods weren't as consistent as they are now. The steady improvement in calculation and optimisation engines for transformer design has also played a significant part in removing the necessity for such large tolerances from the transformer.

Should the Commission adopt such an excessive tolerance on losses, the regulation would create several problems:
1) It allows products of a lower efficiency to be sold into the market, undermining the objectives of the ErP regulation and foregoing potential energy and carbon emission savings.

2) It makes regulation enforcement more difficult, as an individual transformer may test below the regulation (i.e., not in compliance), but the manufacturer state that this unit is part of a batch that on average met the regulation.  From a practical point of view, once sold into the market, locating those other transformers from the same batch and testing them would be extremely difficult.

3) It fails to protect consumers who would otherwise be purchasing a transformer at a performance level that was analysed and cost-justified from a total cost of ownership perspective by the European Commission and its analytical team.

4) A tolerance of 10 percent would not take into account significant improvements made in quality control by electrical steel suppliers and transformer manufacturers alike, many of which are certified by the International Standards Organisation (ISO) for quality control.  While 10% additional losses may have been appropriate in the 1980’s, in reality the real variance today is less than 5%.

For all of these reasons, especially the improvement in materials, production, testing and calculation methods, the Commission should halve the tolerance limit to 5%.

	[Editorial]
	1.7.1.2.1
	64
	The heading for the second table is in a very small font, and in the heading itself, it appears that P(W) is missing its subscript (P0(W)) and U is missing its subscript (Um).

	CLASP Europe
	1.8.4
	76-79
	The distribution transformer energy efficiency regulations for the United States are not portrayed correctly.  This issue was commented on in our May comments, but the issues were not addressed.  

There are three problems with how the US regulations are portrayed that we commented on previously.  These issues should be corrected before this Preparatory Study is finalised containing these errors:

1. It is implied that the two tables of efficiency values on page 77 are the MEPS levels for the United States, which they are not.
  

2. The two tables presenting the MEPS for the United States are not correct, they refer to a proposed TSL2 level, which was not what DOE adopted for distribution transformers in October 2007.
3. The section omits a table of efficiency values for low-voltage (primary voltage ≤600V) dry-type distribution transformers.  These transformers are covered and regulated by DOE, and were added as part of the Energy Policy Act of 2005 rather than by the DOE Final Rule in 2007.  
To address the first point, immediately following the first paragraph on page 77, which ends with “...would come into effect in 2016.” we suggest you insert the sentence and three tables that follow below:



(Proposed text to insert into the Chapter, followed by the three tables that we propose are added)
The US has three tables of efficiency values for distribution transformers.  The first two tables below present the MEPS levels that were adopted for liquid-immersed and medium-voltage dry-type transformers by the US Department of Energy in October 2007.  The third table presents the MEPS levels that were adopted by the US Congress for low-voltage dry-type transformers as part of the Energy Policy Act of 2005.  As discussed above, all of these efficiency levels are presently under review at DOE as part of an active regulatory review programme.
Table 1. US DOE Minimum Efficiency Levels for Regulation of Liquid-Immersed Distribution Transformers

	Single-phase
	Three-phase

	kVA
	Efficiency (%)
	kVA
	Efficiency (%)

	10
	98.62
	15
	98.36

	15
	98.76
	30
	98.62

	25
	98.91
	45
	98.76

	37.5
	99.01
	75
	98.91

	50
	99.08
	112.5
	99.01

	75
	99.17
	150
	99.08

	100
	99.23
	225
	99.17

	167
	99.25
	300
	99.23

	250
	99.32
	500
	99.25

	333
	99.36
	750
	99.32

	500
	99.42
	1000
	99.36

	667
	99.46
	1500
	99.42

	833
	99.49
	2000
	99.46

	
	
	2500
	99.49


Note: All efficiency values are at 50 percent of nameplate-rated load, determined according to the DOE Test-Procedure. 10 CFR Part 431, Subpart K, Appendix A.

Table 2. US DOE Minimum Efficiency Levels for Regulation of Medium-Voltage Dry-Type Distribution Transformers (60Hz operation)
	kVA
	Single Phase Efficiency (%)
	kVA
	Three Phase Efficiency (%)

	
	20–45kV
BIL
	46–95kV BIL
	≥96kV 
BIL
	
	20–45kV
BIL
	46–95kV BIL
	≥96kV 
BIL

	15
	98.10
	97.86
	
	15
	97.50
	97.18
	

	25
	98.33
	98.12
	
	30
	97.90
	97.63
	

	37.5
	98.49
	98.30
	
	45
	98.10
	97.86
	

	50
	98.60
	98.42
	
	75
	98.33
	98.12
	

	75
	98.73
	98.57
	98.53
	112.5
	98.49
	98.30
	

	100
	98.82
	98.67
	98.63
	150
	98.60
	98.42
	

	167
	98.96
	98.83
	98.80
	225
	98.73
	98.57
	98.53

	250
	99.07
	98.95
	98.91
	300
	98.82
	98.67
	98.63

	333
	99.14
	99.03
	98.99
	500
	98.96
	98.83
	98.80

	500
	99.22
	99.12
	99.09
	750
	99.07
	98.95
	98.91

	667
	99.27
	99.18
	99.15
	1,000
	99.14
	99.03
	98.99

	833
	99.31
	99.23
	99.20
	1,500
	99.22
	99.12
	99.09

	-
	
	
	
	2,000
	99.27
	99.18
	99.15

	-
	
	
	
	2,500
	99.31
	99.23
	99.20


Note: BIL means basic impulse insulation level.  All efficiency values are at 50 percent of nameplate rated load, determined according to the DOE Test-Procedure. 10 CFR Part 431, Subpart K, Appendix A.
Table 3. US DOE Minimum Efficiency Levels for Low-Voltage Dry-Type Distribution Transformers (60Hz operation)
	Single-phase
	Three-phase

	kVA
	Efficiency (%)
	kVA
	Efficiency (%)

	10
	97.7
	15
	97.0

	15
	98.0
	30
	97.5

	25
	98.2
	45
	97.7

	37.5
	98.3
	75
	98.0

	50
	98.5
	112.5
	98.2

	75
	98.6
	150
	98.3

	100
	98.7
	225
	98.5

	167
	98.8
	300
	98.6

	250
	98.9
	500
	98.7

	333
	97.7
	750
	98.8

	
	
	1000
	98.9


Note: All efficiency values are at 35 percent of nameplate-rated load, determined according to the DOE Test-Procedure. 10 CFR Part 431, Subpart K, Appendix A.

	CLASP Europe
	1.8.4
	77
	To address the second problem identified with the characterisation of the US regulations on transformers, specifically the characterisation of the Max-Tech tables, there are two recommendations – first, there needs to be an explanation of what “max-tech” is because this is not clear and secondly, the tables are not the correct ones – these are draft tables that were later revised by DOE.

To address the issue, we suggest you replace the sentence “The tables below show the MAX-TECH LEVELS for liquid-insulated transformers and dry-type transformers:” with the following text and subsequent tables that follow below.


The Department considered a wide spectrum of efficiency values, from baseline efficiency levels through to the maximum technologically feasible (“Max Tech”) levels.  The “Max Tech” level represents the transformer designs that would exist if cost were no object and all design efforts were focused solely on having the highest possible efficiency level.  In other words, the max tech levels represent the upper limit of efficiency values considered by the US Department of Energy in the final rule it published in October 2007.  The tables below present the max tech values considered by DOE in that final rule:
Table 1. USDOE Maximum Technologically Feasible Levels for Liquid-Immersed Distribution Transformers (60Hz operation)

	Single-phase
	Three-phase

	kVA
	Efficiency (%)
	kVA
	Efficiency (%)

	10
	99.32
	15
	99.31

	15
	99.39
	30
	99.42

	25
	99.46
	45
	99.47

	37.5
	99.51
	75
	99.54

	50
	99.59
	112.5
	99.58

	75
	99.59
	150
	99.61

	100
	99.62
	225
	99.65

	167
	99.66
	300
	99.67

	250
	99.70
	500
	99.71

	333
	99.72
	750
	99.66

	500
	99.75
	1000
	99.68

	667
	99.77
	1500
	99.71

	833
	99.78
	2000
	99.73

	
	
	2500
	99.74


Note: All efficiency values are at 50 percent of nameplate-rated load, determined according to the DOE Test-Procedure. 10 CFR Part 431, Subpart K, Appendix A.

Table 2. USDOE Maximum Technologically Feasible Levels for Medium-Voltage Dry-Type Distribution Transformers (60Hz operation)
	kVA
	Single Phase Efficiency (%)
	kVA
	Three Phase Efficiency (%)

	
	20–45kV
BIL
	46–95kV BIL
	≥96kV 
BIL
	
	20–45kV
BIL
	46–95kV BIL
	≥96kV 
BIL

	15
	99.05
	98.54
	
	15
	98.75
	98.08
	

	25
	99.17
	98.71
	
	30
	98.95
	98.38
	

	37.5
	99.25
	98.84
	
	45
	99.05
	98.54
	

	50
	99.30
	98.92
	
	75
	99.17
	98.71
	

	75
	99.37
	99.02
	99.22
	112.5
	99.25
	98.84
	

	100
	99.41
	99.09
	99.28
	150
	99.3
	98.92
	

	167
	99.48
	99.20
	99.36
	225
	99.37
	99.02
	99.22

	250
	99.42
	99.42
	99.42
	300
	99.41
	99.09
	99.28

	333
	99.46
	99.46
	99.46
	500
	99.48
	99.20
	99.36

	500
	99.51
	99.51
	99.52
	750
	99.42
	99.42
	99.42

	667
	99.54
	99.54
	99.55
	1,000
	99.46
	99.46
	99.46

	833
	99.57
	99.57
	99.57
	1,500
	99.51
	99.51
	99.52

	-
	
	
	
	2,000
	99.54
	99.54
	99.55

	-
	
	
	
	2,500
	99.57
	99.57
	99.57


Note: BIL means basic impulse insulation level.  All efficiency values are at 50 percent of nameplate rated load, determined according to the DOE Test-Procedure. 10 CFR Part 431, Subpart K, Appendix A.
	CLASP Europe
	1.8.4
	77-79
	To address the third problem with the portrayal of the US regulations on transformers, specifically the presentation of TSL2 on pages 77 through 79, we recommend that you delete the tables and the text associated with them.  These were draft proposed tables that DOE later revised, and thus including these tables could mislead stakeholders.  Thus, we recommend deleting the following: 

· Paragraph at the very bottom of page 77 that starts with “The tables below show the proposed efficiency levels....”

· Table on page 78

· Table on page 79

Please retain the paragraph starting “It should be noted that the efficiencies listed in the DOE tables...” and all the text that follows after that paragraph, because it is still applicable.

	CLASP Europe
	1.8.4
	79-81
	There are three minor problems with the text about the Canadian national programme:
· The CSA Standard “C802.3-00” should be “C802.3-01”

· The abbreviation for Natural Resources Canada should be “NRCan” (not “NR-Can”)

· Canada consists of provinces, not states – thus the statement “…shipped across state borders” should be “…shipped across provincial borders”

	CLASP Europe
	1.8.4
	80
	The Table presented in the Canadian section is incorrect, as Canada is now changing its standard to be closer to that of the US.  In June 2010, NRCan issued a bulletin that presents the efficiency tables, the schedule and the definitions / exclusions.  Information on all of these topics can be found electronically at the following link: 
 http://oee.nrcan.gc.ca/regulations/bulletin/drytype-transformers-june-2010.cfm?attr=0

	CLASP Europe
	1.8.4
	82-83
	The text and presentation of the Japanese Top Runner programme is incorrect.  The authors keep referring to “efficiency” when what the programme shows in the table (1-8) is maximum watts (sum of NLL and LL). 

The sentence immediately before Table 1-8 states “Efficiencies for different products are described…(see Table 1-7)”.  This sentence should read – “The maximum watts of loss (sum of no load and load losses) under the Top Runner programme for different models of transformer are described by equations (see Table 1-8).” 

Table 1-8 should have the fourth column label changed from “Formula for calculating efficiency” to read “Formula for calculating maximum watts”

For clarity, the title of Table 1-8 should be changed from “Types of distribution transformers in Japan” to “Maximum watts of losses for different types of distribution transformers in Japan’s Top Runner programme”

For more information, the authors may wish to review the following PDF (in English) about the Japanese Top Runner transformer programme:  http://www.eccj.or.jp/top_runner/pdf/tr_transformers_summary.pdf

	CLASP Europe
	Summary, but also pertains to lifetime discussion throughout Chapter 2.
	91
	The text states: “There is little maintenance schedules for transformers (annual checks for dust build-up, vermin infestation, and accident or light[n]ing damage) and it can be assumed that these repair and maintenance costs will not change with increased efficiency.” [editorial note: “lighting” should be “lightning”]  

CLASP believes that energy-efficient transformers would have lower maintenance costs and longer operating lives than standard transformers.  These benefits, in addition to the energy savings, are due to the lower operating temperature which will reduce degradation of the mineral oil and the winding insulation.  By reducing waste heat (and associated hot-spots in the windings), energy-efficient transformers will have longer service lives with lower maintenance costs.

CLASP wishes to bring to the attention of the report authors a comment that was submitted to the US Department of Energy’s transformer rulemaking dated October 14, 2006.  This comment (#119) was prepared by Professor Markus Zahn of the Massachusetts Institute of Technology, an expert in transformer insulation.  Professor Zahn commented that transformer lifetime is directly proportional to operating temperature.  He cited the following equation from IEEE Standard C57.100-1999:

                    [image: image1.emf]
Where: LIFE=transformer life in hours (8760 hours=1 year) and Temp=hottest-spot temperature in °C.  He concludes that transformers designed to higher efficiency levels will have significantly longer service lifetimes than the base line.  While this work was conducted in the US (i.e., 60Hz), the same principal should apply in Europe.  CLASP kindly requests that the Commission’s contractors explore this issue and consider longer service lifetimes in their economic analysis of transformer MEPS levels.  CLASP also kindly requests that the Commission’s contractors investigate maintenance savings associated with more efficient transformers due to a reduction in oil degradation (from lower thermal stress).

	CLASP Europe
	2.1.2.1
	97
	The X-axis in Figure 2-1 and Figure 2-2 is illegible.

	CLASP Europe
	2.2.3.2
	111 - 113
	CLASP attempted to reproduce VITO’s inventory stock estimates using the same market growth assumptions.  In all cases, CLASP found stock estimates presented by VITO are too low.  
CLASP is concerned about this finding, as it would mean that the energy savings potential from this analysis is understated.  CLASP had raised this concern with the Commission in its August comments, however neither the methodology nor the findings were revised.  
CLASP is submitting this comment again, and for complete transparency is also providing separately an Excel spreadsheet to enable the Commission’s contractors to conduct a detailed review of the year-on-year shipment methodology followed by CLASP.  Our concern is that the methodology used by the Commission’s contractors is a mathematical approximation based on a single equation (on page 112 of the preparatory study), whereas our approach calculates year-on-year stock and then sums the total stock based on the given lifetime of the transformers.

CLASP wishes to emphasise that all of its calculations presented here are using the same input assumptions as presented by the Commission’s contractors.  CLASP is willing and prepared to engage in discussion with the Commission’s contractors to help understand these differences and assist with the correction of this critical part of the analysis.
This table presents the summary of our findings comparing the VITO Stock model with our stock models.  In all cases, the VITO model was lower than our estimate, from between 7% to 155%.
                [image: image2.wmf]VITO
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MV/LV Distribution transformer

4,458,751

   

 

4,780,761

   

 

7%

DER LV/MV transformers

89,426

       

 

227,784

      

 

155%

Industry MV/LV oil transformer

990,834

      

 

1,193,576

   

 

20%

Industry MV/LV dry transformer

210,552

      

 

238,421

      

 

13%

Power transfomer

79,700

       

 

98,189

       

 

23%

Phase 

805

            

 

992

            

 

23%

Total

5,830,068

   

 

6,539,723

   

 

12%




	[Editorial]
	2.2.4
	112
	The grammar in the third bullet from the top requires clarification to express the point.  We are unsure what this bullet is trying to say. Currently, it reads: 
“Above 5 kVA industrial users are reluctant to use three phase system as industrial equipment above 3 KVA often three phase in order to avoid unbalance in the electrical grid. Therefore a three phase 16 kVA transformer is considered more typical compared to single phase.”
Please review this bullet so the point it is making comes across clearly.

	[Editorial]
	2.2.4
	113
	Near the top of the page, replace the word “poor” with “a minor”, so it reads: “…this compensates each other and will have a minor impact on the further analysis.”

	CLASP Europe
	2.2.6.1
	113
	Please see opening comment above for Chapter 2 (noted above against page 91).  CLASP Europe believes that energy-efficient transformers have longer operating lives, and this factor should be considered in the study being conducted by the Commission’s contractors.

	CLASP Europe
	2.3.7, 2.3.8
	118
	Spelling: “Amorhous” → “amorphous” (note the lower case ‘a’ and insertion of letter ‘p’)

	CLASP Europe
	2.3.8
	125
	CLASP doesn’t believe that the paragraph on Europe accurately depicts the market for amorphous transformers in Europe, which is a global leader in wind and solar energy.  For instance, the paragraph on Europe fails to mention ABB’s opening of a new transformer manufacturing plant in Brilon, Germany in March 2010. This facility specialises in the manufacturing of a cast-coil dry-type transformer that operate on an amorphous core.  See: http://www.abb.com/cawp/seitp202/fb0fc8bb128af642c12576e9001d139e.aspx
Also, for information on ABB’s EcoDry cast-coil amorphous transformers, see this link:

http://www05.abb.com/global/scot/scot252.nsf/veritydisplay/09242f48d062bf14852576e100212d3e/$File/1LAB000191_EcoDry_Transformer_Eng.pdf 

	CLASP Europe
	2.4.1
	133
	Figure 2-17 presents the 2001 DOE draft cost-efficiency curve for a 50 kVA single-phase oil-filled distribution transformer.  DOE conducted and published two subsequent analyses on that unit.  DOE also published analysis on larger liquid-filled transformers that may be more relevant to those being considered in this analysis.  It is suggested that Figure 2-17 be removed as it was a draft analysis that DOE later revised (thus it does not represent the DOE’s current position on the cost/efficiency relationship of this particular transformer), and it is suggested that one or both of the following figures be inserted instead.

· 1500 kVA three-phase 60Hz liquid-immersed.  Primary: 24940GrdY/14400 Volts (125kV BIL); Secondary: 480Y/277 Volts; T Rise: 65°C; Ambient: 20°C; Terminal Configuration: ANSI/IEEE C57.12.26, Loop Feed; Winding Configuration: Lo-Hi; Core: Wound core distributed gap, 5leg; Taps: Four 2½ percent, two above and two below the nominal; Impedance Range: 4.5-7.0%.  (called “Design Line 5” below)

· 2000 kVA three-phase 60Hz dry-type (open ventilated construction).  Primary: 12470 Volts at 60 Hz (125 kV BIL); Secondary: 480Y/277 Volts; T Rise: 150°C; Ambient: 20°C; Winding Configuration: Lo-Hi; Core: Stacked, cruciform, mitered joint; Taps: Four 2½ percent, two above and two below the nominal; Impedance Range: 4.0–7.0%. (called “Design Line 13” below)

Following below are screen captures from the DOE 2007 Technical Support Document, Chapter 5.  The slope of a line describing the lowest points along the curve is indicative of the changing cost and efficiency relationship for these two representative models.
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	CLASP Europe
	2.4.4
	136
	The text states: “It can be assumed that these repair and maintenance costs will not change with increased efficiency.” 

As stated in its first comment on chapter 2 (referenced to a similar statement in the text on page 83), CLASP believes that energy-efficient transformers would have lower maintenance costs and longer operating lives than standard transformers.  These benefits, in addition to the energy savings, are due to the lower operating temperature which will reduce degradation of the mineral oil and the winding insulation.  By reducing waste heat (and associated hot-spots in the windings), energy-efficient transformers will have longer service lives with lower maintenance costs.  Please see earlier comment for more detail.

CLASP also kindly requests that the Commission’s contractors investigate maintenance savings associated with more efficient transformers due to a reduction in oil degradation (from lower thermal degradation of the insulation).

	CLASP Europe
	Summary
	140
	Table 3-1 presents a summary of the main findings related to loading for the various transformers being analysed and covered in this study.  CLASP finds that the “load factors” assumed for MV/LV distribution oil (0.19) and Power transformers (0.20) to be too low.  This would imply that on average, utilities purchase and install transformers with a four-fold margin of safety.  In reality, this is untrue as utilities have very good data on load profiles throughout their T&D grid and this loading point would imply poorly planned and underutilised assets.  As the individual electric demand profiles aggregate, the load profiles become more predictable and well understood.  By the time the demand profile has reached the size of a substation or indeed, a power transformer, there are literally thousands of users contributing to the loading, and thus 0.20 is too low.

Later in CLASP’s comments on this chapter, we identify what we think may be the cause of the calculated load factor being so low.  CLASP believes that the loading on a 400 kVA distribution transformer would be between 0.35 and 0.50 and that the load factor on a 100 MVA power transformer would be between 0.55 and 0.65.  CLASP provides some references / rationale for these estimates.

	CLASP Europe
	3.1.3.2
	142
	The title of the section is repeated immediately under the section heading number and title.  The phrase “Lack of information on energy efficiency of existing transformers in service” immediately under the bold heading should be deleted.

	CLASP Europe
	3.2.1.1.2
	145-146
	In this section, the report authors discuss the impact of load profile on transformer efficiency.  This is a well understood point. However, it is important to recall from a design perspective that every transformer has its optimum efficiency at the point where the watts of no load losses are equal to the watts load losses.  At that loading point, the transformer will be at its peak efficiency, the “apex” of its efficiency curve.

If that apex moves to a very low loading point – such as 15% loading, then the design software will create a design with a very large core cross sectional area and low magnetic flux.  This will increase load losses (at the expense of no-load losses) and create a curve that is efficient at low loading points but which drops (significantly) in efficiency at high loading points.

Similarly, if the apex of the efficiency curve (where NLL=LL) occurs at a significantly high point – such as 85% of rated nameplate, then the transformer will have very poor performance at the lower loading points.  

CLASP is providing the following graph of a typical 75 kVA three-phase open-ventilated low-voltage dry-type distribution transformer for VITO to incorporate into this section.  This illustration may help to clarify the point about loading and the link to losses. 


[image: image5.wmf]0

500

1000

1500

2000

2500

3000

84

%

86

%

88

%

90

%

92

%

94

%

96

%

98

%

100

%

0

10

20

30

40

50

60

70

80

90

100

W

a

t

t

s

 

o

f

 

L

o

s

s

 

(

W

)

P

e

r

c

e

n

t

 

E

f

f

i

c

i

e

n

c

y

 

(

%

)

Percent Rated Loading (%)

Maximum 

efficiency occurs 

at NLL = LL

No

Load (Core) Losses

Transformer Efficiency


	[Editorial]
	3.2.1.1.3
	147
	Change “know” to “known” in the following sentence:  “Because the load profiles are not always known, some stakeholders…”

	[Editorial]
	3.2.1.1.4
	148
	Format – consider revising scale of units presented on Y-axis of Figure 3-2.  This graph is difficult to interpret with the units selected on this axis.

	CLASP Europe
	3.2.1.1.5
	151
	CLASP is concerned that the Load Factors presented in this study are too low.  We understand that the load factor unit used in this analysis is (Pavg/S rating), and we are not confusing it with the more commonly used average loading elsewhere in the industry.  And while it is true that the utility load factor would be slightly higher than that calculated in the preparatory study, the difference between these two values is numerically very small and certainly would not account for the very large differences between measured data on various transformer installations and the load factors being used in this preparatory study.

	CLASP Europe
	3.2.1.1.5
	151
	Table 3-3 presents the numerical derivation of the average load factors (a) for distribution and industry transformers. Note that the Average load factor shown for Distribution transformers is incorrect – the table presents 0.15, but using the equation immediately under Table 3-3, the value should be 0.20.  

Average Load Factor = (annual demand in MWh / hours per year) / installed MVA

Distribution = (1,553,000,000 / 8760) / 893,913 = 0.19832 ~ 0.20

It should be noted that the incorrect result of 0.15 is spread throughout this report, thus a search on this value should be conducted to ensure it is updated.
However, even incorporating this mathematical correction, CLASP believes these load factors to be too low.  It appears that there may be a problem with the methodology used to calculate the “Average load factor.”  In the current approach, the annual demand in electricity (MWh) is divided by hours per year, the quotient is then divided by the installed MVA – however, CLASP does not believe it appropriate to divide by the entire installed capacity MVA.  Rather, the annual demand of electricity (TWh) will pass through more than one transformer as it moves from generation to end-use.  Indeed, the ErP study makes this point in Chapter 1 (page 35), where it states that “electrical energy passes through an average of four transformation stages before being consumed.”  Thus, when calculating the average load factor based on annual demand of electricity, the installed capacity of transformers (MVA) will change the voltage of the same unit of electricity more than once.  This needs to be accounted for, reducing the denominator (installed capacity of transformers) and thereby increasing the average loading. 

Table 3-3 needs to have an adjustment made to increase the average loading factor (a), since the electricity consumed will pass through multiple transformers in series rather than in parallel as it moves through the system.  Two additional comments – (1) higher capacity (kVA) transformers (e.g., power transformers) will tend to have higher average loading factors than smaller capacity distribution transformers because they aggregate together multiple end-user load profiles and thus have more predictable loading profiles; and (2) industrial applications may experience fewer electrical transformation stages due to the fact that some industrial applications are operated at higher end-use voltages. 

CLASP researched data on loading of distribution, power and industrial transformers.  Here are some findings:

1. The “Handbook of Electrical Installation Practice”, Fourth Edition, Edited by Geoffrey Stokes, Blackwell Publishing, 2003 contains a statement on page 330: “In the UK the average industrial load factor on a transformer is probably between 50-60%...”  This range of loading levels seems more reasonable than the 0.40 proposed in Table 3-5 on page 154.

2. Further supporting an industrial transformer loading at a higher point, CLASP identified a Leonardo Energy publication, “Distribution transformer efficiency in a liberalized market” (http://www.leonardo-energy.org/webfm_send/504).  On page 3 of this report is a figure depicting a typical load profile for a transformer in the industrial sector (see below).  In Table 3-3 of the preparatory study, the average load factor for an industrial transformer is given as 0.28.  CLASP believes this is much lower than reality.  Perhaps a more reasonable loading point given these estimates would be 0.55 for industrial transformers.
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3. Another Leonardo Energy publication, “Potential for global energy savings from high efficiency distribution transformers” (February 2005) provides an estimate of the RMS load factor for various sectors, based on a questionnaire sent to 290 users in Japan.  The findings are presented in Table 3-4 on page 153 of the draft ErP report.  The top line in that table is for the “Electric Industry”, which is presumably an electric utility transformer, which has a daily RMS average (including daytime and night time) of 0.43.  Although this is for Japan rather than Europe, it is indicative of our concern that the 0.19 and 0.20 load factors being considered for distribution and power transformers in Europe is unusually low.  

4. A paper
 titled “Comparative life cycle assessment among MV metal-enclosed switchgears for HV/MV distribution substations” contains a load profile on page 3 of two 25MVA transformers of a HV/MV distribution substation.  The figure below shows the loading profiles for a typical weekday, Saturday and Sunday.  The combined capacity of these two transformers is 50MVA, approximately half the 100MVA transformer that is considered the representative unit in the analysis.  CLASP entered the point values for each of the three lines, then converted them into an annual average based on 5 days per week of the red-line and one each per week of the green and blue lines.  An RMS average was then calculated and it was found to be 69 percent of the MVA rated nameplate for these two transformers.  
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CLASP believes that having correct loading factors is critical to this analysis because these assumptions will drive the economic analysis behind the efficiency levels considered.  CLASP requests that the analytical team review their assumptions for the distribution, industry and power transformers in the light of these data; recommending the following:

· Industrial Transformers: 0.55 loading factor

· 400 kVA distribution transformer: between 0.35 and 0.50 loading factor and 

· 100 MVA power transformer: between 0.55 and 0.65 loading factor.


	CLASP Europe
	3.2.1.1.5
	151
	The bullet at the bottom of this page identifies a small study conducted by the Cadmus Group for NEEP in 1999, which found the loading factors of certain transformers in office buildings to be between 14.1% and 17.6% of nameplate loading.  CLASP recommends deleting this bullet from the chapter because these transformers do not exist in Europe, thus the RMS loading in a foreign country with different electrical distribution practices and voltages in commercial buildings is not relevant.  Furthermore, the findings from this study need to be interpreted with caution as there are confounding factors that influenced the findings which may not be immediately apparent:

1. The study focused on low-voltage dry-type transformers, typically with primary voltages of 480V and secondaries of 120/240V.  These are small, open-ventilated dry-type transformers that are typically installed on every floor of a commercial building in the US to supply plug loads and other electrical requirements, such as lighting.  These transformers are not used in commercial buildings in Europe.
2. The Cadmus study metered the transformers for only two weeks each - it did not gather data for a full year.  Seasonal variation (i.e., winter vs. summer) was not reported, nor was the level of occupancy in the sections of these metered buildings.  This sample bias is of concern because these are all new buildings (less than 10 years old) and it is unclear whether they were fully occupied.  Occupancy has a direct correlation to levels of consumption.

3. The capacity specification of transformers in commercial buildings is governed by the U.S. National Electrical Code, which has certain capacity requirements for the number of electrical plug points supplied on any given floor.  These excess transformer capacity requirements are designed to prevent fires, and thus typically specify overcapacity in terms of kVA rating.

	CLASP Europe
	4
	165
	We note that there is a slight difference in the EU-27 Sales Figures between Table 4-2 on p.165 and Table 2-1 on page 93.  The BC5 and BC6 sales figures in Table 4-2 do not sum to the total figures for DER transformers in Table 2-1.  And for that reason, the total sales are also different.

	CLASP Europe
	4
	n/a
	Thanks to the Team for accommodating our comments and preparing more refined materials for the life cycle assessment of transformers.

	CLASP Europe
	5.1.2.2
	220
	Table 5-2 misspells the word “cicular” twice.  It should read “circular”.

	CLASP Europe
	5.1.2.3
	223
	Table 5-3 provides a list of core steels that are available and considered in this analysis.  A new row should be added to this table so that the beneficial properties of ZDMH (mechanically scribed domain refined electrical steel) can be compared to the other steels in the table.  Here is the data to insert to the table:

ZDMH       0.27mm       0.92 W/kg at 1.7T, 50Hz

ZDMH       0.23mm       0.85 W/kg at 1.7T, 50Hz

Here is the source of this performance data: http://www.nsc.co.jp/en/product/sheet/pdf/DE304.pdf

	CLASP Europe
	6.1.1.1
	247
	Table 6-1 presents the improvement options for the 400 kVA utility distribution transformer.  CLASP is generally satisfied with the conventional steel designs, however we are concerned that the relative pricing used for all of the amorphous designs is too high.  Our design report submitted to the Commission in August 2010 provided relative pricing values that were lower than those being used in the VITO report.
BC1: Distribution Transformer 400 kVA

Design  
VITO
CLASP

A0+Ck*  
1.41
1.29

A0+Bk*  
1.64
1.50

A0+Ak*  
1.75
1.60

A0+Ak+*
2.11
1.93

We are concerned that the prices of the amorphous designs have been increased relative to the report we submitted in August, and there is no explanation as to the rationale for the increase.  The difference in price represents between €730 and €1100 for these four designs.  We kindly request that the original CLASP price estimates be used for these four amorphous designs without modification. 

	CLASP Europe
	6.1.1.1
	248
	Table 6-2 presents some improvement option constants for BC1.  We need to point out that the load factor used in this table is incorrect.  Firstly, 0.15 is the value that was mistakenly calculated in Chapter 3 (see our comment on section 3.2.1.1.5 on page 151).  
Secondly, we believe even the corrected figure of 0.20 for load factor is too low as it is incorrect to divide by the total installed MVA, as the same quantity of electricity will pass through multiple transformers in its journey from generating source to end-use.

	CLASP Europe
	6.1.1.1
	248
	Table 6-2 presents sales and stock estimates for this particular representative transformer unit.  As discussed in our earlier comments associated with section 2.2.3.2 (p.111-113), CLASP attempted to reproduce the stock estimates based on the sales and electricity growth rates used in this report.  However, we found that the stock estimates presented were consistently understated in the preparatory study.
CLASP therefore does not support the EU stock estimate of 2.25 million presented in Table 6-2.  We believe this estimate is understated, as we calculated 3.67 million installed stock in 2005 and 4.78 million in 2020.  Since CLASP’s model is taking into account the adjusted new sales due to the shift from 250kVA to 400kVA, we are concerned that your stock estimate is significantly understating the EU stock.

	CLASP Europe
	6.1.1.2
	249
	Table 6-3 presents the improvement options for the 1000 kVA industry transformer.  CLASP is generally satisfied with the conventional steel designs, however we are concerned that the relative pricing used for all of the amorphous designs is too high.  Our design report submitted to the Commission in August 2010 provided relative pricing values that were lower than those being used in the VITO report.

BC2: Industry Oil Transformer 1000 kVA

Design  
VITO
CLASP

A0+Ck*  
1.73
1.68

A0+Bk*  
1.91
1.85

A0+Ak*  
2.06
1.99

A0+Ak+*
2.62
2.54

We are concerned that the prices of the amorphous designs have been increased relative to the report we submitted, and there is no explanation as to the rationale for the increase.  The difference in price represents between €550 and €870 for these four designs.  We kindly request that the original CLASP price estimates be used for these four amorphous designs without modification. 

	CLASP Europe
	6.1.1.2
	250
	Table 6-4 presents some improvement option constants for BC2.  CLASP has reviewed the load factor, and we believe that 0.3 is too low for an oil-filled industrial transformer.  As we commented in Chapter 3, the loading for this transformer should be 0.55 of the rated kVA of the transformer.

	CLASP Europe
	6.1.1.2
	250
	Table 6-4 presents sales and stock estimates for this particular representative transformer unit.  As discussed in our earlier comments associated with section 2.2.3.2 (p.111-113), CLASP attempted to reproduce the stock estimates based on the sales and electricity growth rates used in this report.  However, we found that the stock estimates presented were consistently understated in the preparatory study.

CLASP therefore does not support the EU stock estimate of 0.504 million presented in Table 6-4.  We believe this estimate is understated, as we calculated 0.80 million installed stock in 2005 and 1.19 million in 2020.  Since CLASP’s model is taking into account the adjusted new sales due to the shift from 630kVA to 1000kVA, we are concerned that your stock estimate is significantly understating the EU stock.

	CLASP Europe
	6.1.1.3
	250
	Table 6-5 presents improvement option constants for BC3.  CLASP is pleased to see that the preparatory study is now considering an amorphous design for this 1250 kVA dry-type transformer.  CLASP intends to submit a dry-type report to the Commission in January 2011 which will provide design details on dry-type amorphous designs for this unit.

	CLASP Europe
	6.1.1.3
	251
	Table 6-6 presents some improvement option constants for BC3.  CLASP has reviewed the load factor, and we believe that 0.3 is too low for a dry-type industrial transformer.  As we commented in Chapter 3, the loading for this transformer should be 0.55 of the rated kVA of the transformer.

	CLASP Europe
	6.1.1.3
	251
	Table 6-6 presents sales and stock estimates for this particular representative transformer unit.  As discussed in our earlier comments associated with section 2.2.3.2 (p.111-113), CLASP attempted to reproduce the stock estimates based on the sales and electricity growth rates used in this report.  However, we found that the stock estimates presented were consistently understated in the preparatory study.

CLASP therefore does not support the EU stock estimate of 0.1088 million presented in Table 6-4.  We believe this estimate is understated, as we calculated 0.17 million installed stock in 2005 and 0.24 million in 2020.  Since CLASP’s model is taking into account the adjusted new sales due to the shift from 800kVA to 1250kVA, we are concerned that your stock estimate is significantly understating the EU stock.

	CLASP Europe
	6.1.1.3
	252-253
	Table 6-7 and 6-8 present the revised range of designs for 100 MVA, 132/33 kV Power Transformer designs.  CLASP reviewed industry literature on power transformers like the 100 MVA unit, and is concerned that the loss levels presented in this Preparatory Study are too high and do not reflect what is typically used by utilities in Europe.  This is potentially very problematic because if the baseline unit is incorrect (i.e., not “typical”), then the analysis will artificially presume that more efficient models are more expensive than others, when these more efficient models are already the “typical” models used by utilities in Europe.

Consider the following graphs from SGB Starkstrom and SMIT Transformers
 that provide losses in accordance with standards (red line), typical electric utility specification (black line) and values achievable by SGB (blue line).  Values of losses associated with the black lines in these graphs should be the base case typical unit – and clearly, these values are substantially more efficient than what is being used in the preparatory study as typical.
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We have super-imposed boxes and labels on these SGB graphs to facilitate interpretation of the core and coil losses for a 100 MVA transformer.  In Chapter 6, the base case design considered for the 100 MVA were 41kW core losses and 326kW of coil losses.  That particular design is significantly higher than anything contemplated by these curves published by SGB Starkstrom and SMIT Transformers.  From our perspective, it appears that the Commission’s contractors are simply accepting industry data without doing any validating research by trying to consult with consumers of these transformers (i.e., utilities) to understand what the typical losses are for these units.

VITO considers nine possible designs that are an improvement over this apparent artificial base case model.  The highest performing unit is 20 kW of core losses and 228 kW of coil losses.  CLASP is concerned again that this is not ambitious enough, as the SGB Starkstrom and SMIT Transformers literature indicates that 19kW of core and 225kW of coil losses is a “typical utility” specification.  In Table 6-8, the closest design to this one is the 20-228 design, and it is shown to be 2.50 times higher in relative cost than the baseline.  If SGB Starkstrom and SMIT Transformer call this the “typical utility” transformer, then this design should be set as 1.00 times the relative price and designs with lower losses than this one should be considered.  For example, the very best SGB model shown in this graph is 13-180kW.  In Tables 6-7 and 6-8, VITO does not offer a 100 MVA design with core losses below 20kW, nor one having winding losses below 225kW.  Both are substantially higher than the SGB transformers.
CLASP therefore concludes that the Power Transformer design results presented in this chapter are not representative of the typical transformers purchased by utilities.  We do not support these findings and kindly request that BC4 (Power Transformer 100 MVA) be re-done with input from other parties such as electric utilities. 

	CLASP Europe
	6.1.1.4
	254
	Table 6-9 presents some improvement option constants for BC4.  CLASP has reviewed the load factor, and we believe that 0.2 is too low for a 100 MVA Power Transformer.  As we commented in Chapter 3, the loading for this transformer should be 0.55 and 0.65 of the rated nameplate capacity of the transformer.

	CLASP Europe
	6.1.1.4
	254
	Table 6-9 presents sales and stock estimates for this particular representative transformer unit.  As discussed in our earlier comments associated with section 2.2.3.2 (p.111-113), CLASP attempted to reproduce the stock estimates based on the sales and electricity growth rates used in this report.  However, we found that the stock estimates presented were consistently understated in the preparatory study.

CLASP therefore does not support the EU stock estimate of 0.064 million presented in Table 6-9.  We believe this estimate is understated if it is meant to represent the stock in 2020, as we calculated 0.98 million units installed stock in 2020.  If this estimate does represent 2020, then we are concerned that your stock estimate is significantly understating the EU stock.

	CLASP Europe
	6.1.1.5
	255
	Table 6-10 presents the improvement options for the 2000 kVA DER oil-immersed transformer.  CLASP reviewed the conventional steel and amorphous designs, and we are generally satisfied that they are representative of what these units would cost.  The relative costing of these designs is perfectly consistent with the CLASP design report submitted to the Commission in August 2010.

	CLASP Europe
	6.1.1.6
	256
	CLASP fails to understand why there are only two lower loss designs considered for this 2000 kVA dry-type DER transformer.  At a minimum, an amorphous design should also be included, as it was considered for BC5, the 2000 kVA oil-immersed DER transformer.  Additional designs are needed, both in conventional grain-oriented electrical steel, domain-refined grain-oriented electrical steel and amorphous metal.  Given the relative importance of this particular transformer, CLASP fails to understand why so little analytical effort has been invested in understanding the relationship between cost and efficiency, and the potential to for higher efficiency levels.  We kindly request that additional designs be prepared and shared with stakeholders for review. 

	CLASP Europe
	6.1.1.7
	257
	CLASP is concerned that only one lower loss designs was prepared for this 16 kVA dry-type separation / isolation transformer.  At a minimum, an amorphous design should also be included, and ideally some additional conventional grain-oriented electrical steel and domain-refined grain-oriented electrical steel.  CLASP kindly requests that additional analytical effort be invested in understanding the relationship between cost and efficiency for this unit.  We kindly request that these additional designs be prepared and shared with stakeholders for review. 

	CLASP Europe
	6.2
	258-295
	CLASP notes that the LLCC designs identified throughout this section will likely change as the loading assumption and design costs change, according to our previous comments.  We therefore kindly request that the revised LLCC designs selected be published for comment after our comments on Chapters 1 through 6 are addressed.

	CLASP Europe
	7.1.1
	330
	CLASP wishes to express its concern over transformer coverage, and whether the definitions presented in this section of the preparatory study would result in complete coverage of power and distribution transformers, or if it would result in some subset of those units with pockets of models that are not covered or regulated.  These pockets may then become the high volume models, undermining the intention of the regulation.  The table below summarises our understanding of the sections within 7.1.1:
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As presented, it appears that oil-immersed transformers between 3150 and 5000 kVA are not covered, nor are any ratings below 50 kVA on the oil-immersed side.  In addition, the voltage range can be a constraint on the oil-immersed side, with no small units at high voltage and no large units a lower voltages.

For the dry-transformers, there is uncertainty in coverage, including a lack of specificity.  Dry-type units above 3150 kVA would not be covered, nor would smaller units (<100 kVA) with voltages above 1kV.

All of these product definitions have constraints in coverage, and CLASP is concerned that loop-holes will be inadvertently created through this numerical approach to defining the scope of covered products.  CLASP therefore wishes to emphasize its earlier comment that scopes of coverage be more qualitative, that the quantitative aspects of coverage should be indicative as much as possible, but not limiting or constraining coverage.  Furthermore, to ensure complete coverage, discussion of the comparisons with definitions should be compared with manufacturers’ product catalogues to provide an independent verification on comprehensive coverage. 

	CLASP Europe
	7.1.1.1
	330-331
	CLASP wishes to express its concern over the “Proposed new subcategory needed for MEPS” at the top of page 331.  Here, the preparatory study introduces – for the first time – the concept of “very compact” three-phase oil-immersed distribution transformers and state that this group might need different and less stringent losses.  
While we appreciate the use of the conditional verb ‘might’, we are equally concerned that there has been no analysis in the preparatory study of pole transformer sizes, weights and losses.  This issue is simply dropped into Chapter 7 without any analysis to show that the Commission’s contractors have explored different ways of making pole-mounted transformers more efficient, and whether – through the use of better core steel – designs can actually increase in efficiency while decreasing in weight.

Indeed, this issue should be kept in mind, but proposing to create a new subcategory and suggesting that different and less stringent loss requirements are needed is problematic.  Once an appropriate level is selected, designs of pole-mounted units should be prepared using various core steels and copper windings to determine what the weight would be.  If it is possible to achieve the efficiency regulations without exceeding the maximum pole-mounted weight limit, then no special treatment is warranted.

	CLASP Europe
	7.1.1.1
	331
	Relating to the previous comment, although CLASP is calling for a detailed and technical review prior to establishment of any new subcategory of oil-immersed distribution transformer, CLASP wishes to draw the contractor’s attention to two parts of the proposed definition that may be problematic:

“Light weight pole mounted transformers with rating between 100-160 kVA with a maximum of 550 kg and not having minimum load classes A0Ck.”

Our concerns are as follows:

1. “maximum of 550 kg” should be “minimum of 550 kg” since this subcategory is about heavy transformers which exceed a certain maximum threshold

2.  “and not having minimum load classes A0Ck” does not make any grammatical sense.  Furthermore, in the absence of any design and weight analysis, we do not see how this specific combination of A0Ck losses can be proposed.  We recommend deleting this phrase from the definition.

	CLASP-Europe
	7.1.2.1
	333
	CLASP is disappointed with the proposed design of A0Ck for this group of transformers.  We are disappointed that only one tier is proposed, and we kindly request further clarification on the level proposed, including how it would apply to all covered kVA ratings.  We were pleased to learn that the Amorphous designs were identified as the LLCC.
CLASP does not support the adoption of an alternative standard for pole-mounted oil-immersed transformers without analysis to determine if this measure is appropriate.

The preparatory study needs to propose 2 tiers and not just one.  Having one tier does not send a long-term message to industry that they should make more aggressive savings in a dynamic way.  Furthermore, it fails to reward front runners because they need to wait for the revision before assessing whether it makes economic sense to put more efficient products on the market above the MEPS levels.

	CLASP Europe
	7.1.2.3
	334
	CLASP suggests that the levels for the Large Power Transformers be set at the midpoint between the Typical Utility and SGB Best lines in the graphs above for Tier 1 (2013).  Then, Tier 2 (2015) could be the SGB Best line. To cover the kVA ratings that are not included in the SGB plot, CLASP proposes adopting the VITO recommendation or uses the 0.75 scaling rule to determine maximum losses from the SGB curves.  The following table presents CLASP’s suggestion for Tier 1 and Tier 2 maximum losses for this Large Power Transformers.
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	CLASP Europe
	7.1.2.1 - .4
	333-334
	Throughout this section, it would be helpful if VITO included discussion around how the Commission intends to handle non-typical kVA ratings, such as those not appearing in the tables.  It should be agreed whether transformers between two ratings would be held to the maximum losses of the rating above or below the non-typical kVA rating, or have their maximum losses of the non-typical kVA based on linear interpolation between the kVA ratings immediately above and below it.  CLASP would support this latter option – linear interpolation for non-typical kVA ratings.

	CLASP Europe
	7.1.4.1
	336-7
	The discussion on policy measures for TSOs is helpful, and responsible TSOs should continue to use total cost of ownership based on high valuation of losses.  CLASP strongly feels that this should not be seen as an alternative to a regulation on maximum losses for power transformers.  

	CLASP Europe
	7.1.4.2
	337
	This section contains three suggestions for incentivising DSOs to adopt more energy-efficient practices.  CLASP supports the measures presented, but again strongly feels that this should not be seen as an alternative to a regulation on maximum losses for power transformers.  Progressive DSOs will continue to purchase at or below these levels of losses, and the regulation will ensure that a minimum performance level is achieved.

The second paragraph of this section discusses other legislation that “TSOs” are subject to.  Should this say “DSOs” or was this paragraph intended to be inserted into section 7.1.3.1?

	CLASP Europe
	7.1.4.3
	338
	CLASP shares the concern expressed in this section that some DER investors may be looking for short payback periods that are not in alignment with the life-cycle (+20 years) of a transformer.  In these instances, inefficient transformers will be installed and operated over their full life-time with negative environmental consequences.

CLASP fully supports the recommendation to have the meter installed such that it measures losses from the transformer, as the transformer is a critical component of the DER system. 

	CLASP Europe
	7.1.4.4
	338
	In this section, the BAT levels (A0Ak) are identified as easily being drafted into procurement specifications, however CLASP has two concerns:

1) CLASP strongly feels that this should not be seen as an alternative to a regulation on maximum losses for these transformers.  An EU level regulation will ensure that all equipment purchases, not only those for large public buildings and certain industrial sectors, will achieve a certain minimum performance level.  More progressive consumers can always purchase higher, but the Ecodesign Regulation would also ensure a maximum level on losses that no one would exceed.

2) For several of the Basecase transformers analysed, the A0Ak level was found not to be ambitious, and that other more efficient levels exist in the market.  There may be more efficient, cost-optimised levels for certain Basecase transformers (e.g., A0+ and Ak+).

CLASP supports the concept of accelerated depreciation of energy-efficient capital assets as a method for promoting efficiency.  This is a win-win for society and business.

	CLASP Europe
	7.1.7
	340
	CLASP welcomes and fully supports the recommendations in this section to develop extra no-load and load loss classes that exceed the A0 and Ak levels already published in EN 50464-1 and EN50541-1.  

CLASP appreciates the acknowledgement of its comment from the discussion at the final stakeholder meeting relating to the fact that the loss tolerance specified in IEC 60076-1 may be excessive.  IEC 60076-1 states that the maximum allowable tolerance on the total losses (sum of the load and no-load losses) is 10% of the total losses.  This large tolerance levels come from the day when materials, production methods and testing methods weren't as consistent as they are now. CLASP’s experts believe the level could be less than 5%, given the improvements in core steel processing, core handling equipment, annealing furnaces, winding equipment, insulation and other variables that had previously necessitated the 10% tolerance.  CLASP believes that at most 5% be the maximum allowable tolerance on losses.

CLASP is also aware that several utilities in Europe are not adopting a zero percent tolerance with manufacturers, meaning that the unit has no flexibility to have losses that are higher than the guaranteed level.  If manufacturers are already working to that requirement in the market, then we consider it reasonable that any regulation would adopt a similar requirement – i.e., 0%.

	CLASP Europe
	7.2.3
	371
	CLASP is surprised that T&D Europe “insists on one Tier to avoid excessive administrative work”, citing reprinting catalogues as the chief reason.  CLASP disagrees with this recommendation and encourages the Commission to consider a two tier regulation, providing sufficient lead time on the second tier to allow for manufacturers – both large and small – to do the necessary research, designs and capital equipment investments to be ready for a higher second tier standard. 
CLASP and its consortium partners prefer the two tier level because it generally enables energy savings to be realised sooner, and it enables the Commission to adapt a more ambitious level in the second tier.  Furthermore, it maximises the energy savings potential that can be realised for the analytical effort invested by the Commission into this product, and it provides sufficient lead time for manufacturers to prepare for manufacturing at these higher efficiency levels.

	CLASP Europe
	7.2.3
	372
	CLASP kindly requests a revision to the statement below which reads:
“Therefore, the following elements could be taken into account when deciding on maximum transformer losses:

· Raising the no-load requirements above class A0 (EN 50464-1) would phase out Domain Refined High-permeability steel production and associated production of steel and transformers.

· A fast raise to class A0 (EN 50464-1) would require high amounts of Domain Refined High-permeability steel production and could disturb the market as well.”

We believe that both of these statements are invalid:

1. It is possible to have domain-refined high permeability steel designs with no-load losses lower than class A0.  These old efficiency classes (D0, C0, B0, A0) do not represent the maximum technologically feasible with modern, highly efficient core steel.  In fact, CLASP believes the analysis would benefit from not restricting the range of designs to the P0, Pk loss categories, and instead allowing more flexibility around the range of losses, including silicon steels with losses lower than A0.

2. VITO makes a subjective statement that a fast rise to class A0 will disturb the market, however the report does not contain any analysis in support of that statement.  This unsubstantiated statement is threatening at best and misleading at worst, and does nothing to further the purpose of the preparatory study.

We propose revising this statement quoted above from page 372 to instead read as follows:

“Therefore, when considering measures around maximum allowable transformer losses, policy makers should take into account:
· Raising the no-load requirements above class A0 (EN 50464-1) would enable both high-quality domain refined high-permeability silicon steel and amorphous material to be used in transformer designs.

· A rapid rise to class A0 (EN 50464-1) will stimulate the market for higher-quality domain refined high-permeability silicon steels, and may require steel suppliers to invest in their production capabilities.”



Should you have any further queries or comments on the points made above please contact: 
Anita Eide, Director of European Programs, CLASP Europe, Rue de Stassart 48, Mailbox 6, 1050 Brussels, Belgium.  
Email: AEide@clasponline.org   Tel: +32 2 894 93 14.
Average annual RMS loading is 34.5 MW.





Convert to RMS average of nameplate by 


(34.5/50) = 69%.








� The term “MAX-TECH” represents the ‘maximum technologically’ feasible design for each of the kVA ratings considered.  In other words, if cost were no object, what’s the highest efficiency level that could be achieved?  That is what these two tables represent, and thus they represent the upper limit of efficiency values considered by the US Department of Energy in that rulemaking completed in October 2007.


� Fiorangelo Petroni, Lorenzo Sartore, Enzo and Antonio Sena of ENEL-Distribuzione and Renza Berti, Michele de Nigris and Pierpaolo Girardi of CESI.  Comparative life cycle assessment among MV metal-enclosed switchgears for HV/MV distribution substations.  Paper presented at CIRED, the 17th International Conference on Electricity Distribution Barcelona, 12-15 May 2003  link: �HYPERLINK "http://www.cired.be/CIRED03/reports/R%201-67.pdf"�http://www.cired.be/CIRED03/reports/R%201-67.pdf� 


� Weblink for this marketing brochure: �HYPERLINK "http://www.google.co.uk/url?sa=t&source=web&cd=2&ved=0CB4QFjAB&url=http%3A%2F%2Fwww.sgb-smit.pl%2Fdownload2.php%3Fnazwa%3DLeistung12S_engl_9_02.pdf%26katalog%3Dbroszury&rct=j&q=SGB%20Starkstrom%20100%20MVA&ei=8-tkTLu9FYqQjAf91JnNCw&usg=AFQjCNE0Y_wvc97PuzDH_bkbJiCs5d9pEw"�http://www.google.co.uk/url?sa=t&source=web&cd=2&ved=0CB4QFjAB&url=http%3A%2F%2Fwww.sgb-smit.pl%2Fdownload2.php%3Fnazwa%3DLeistung12S_engl_9_02.pdf%26katalog%3Dbroszury&rct=j&q=SGB%20Starkstrom%20100%20MVA&ei=8-tkTLu9FYqQjAf91JnNCw&usg=AFQjCNE0Y_wvc97PuzDH_bkbJiCs5d9pEw� 
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