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1. CALL TO ORDER

The meeting was called to order; meeting guidelines were reviewed and attendance 
recorded. By show of hands it was determined that 12 members were present.


2. APPROVAL OF THE AGENDA

The presiding officer approved the agenda.


3. APPROVAL OF THE PREVIOUS MINUTES

Mr. Marek made a motion to approve the minutes from the Oct 2013 meeting in St. Louis. Mr. Sampat seconded the motion. The minutes were approved.


4. REVIEW AND UPDATE OF USNC ROSTERS FOR TC14

The roster was reviewed. 


5. OPENING REMARKS

Mr. Hopkinson remarked that there has been a noted increase in TAG membership. He also noted that the next TC14 plenary meeting will be held in Tokyo, Japan later this year (November 10th- 11th) in conjunction with the IEC general meetings.


6. UPDATE ON TC14 STANDARDS ACTIVITIES


6.1 IEC 60076-7 Ed 1.0 (2005-12-15):  Power transformers - Part 7: Loading guide for oil-immersed power transformers (Loading Guide)

It was reported that a CD is expected to be released by the next TC14 plenary meeting.

6.2 IEC 60076-10 Ed. 2.0 - Power transformers - Part 10: Determination of sound levels 

The CDV just closed on this.  There was one negative vote.  Work is now proceeding on the FDIS for this document.  A comment was made that while the sound levels from TR1 are not included in this document, that perhaps they can be considered at the time of its next revision. 
It was noted that one of the decisions coming out of the TC14 plenary meeting in Milwaukee was to have CIGRE A2 consider providing a guide to transformer & reactor noise levels.  This would provide a basis for understanding what ranges are typical, what is a low noise transformer, and what noise levels are achievable.  It is expected that some type of report will be made available at the CIGRE meetings occurring in August 2014.

6.3 IEC 60076-10-1Ed. 1.0:  Power transformers - Part 10-1: Determination of sound levels - Application guide

It was reported that the CD just closed on this. 

6.4 IEC 60076-11 Ed. 1.0 Power transformers - Part 11: Dry-type transformers

At the TC14 plenary meeting it was agreed to consider the revision of this document. 
14/779/DC was issued on this. Comments are due by 3/28/14, following an RR and CD will be issued to start the project. Mr. Ballard provided a brief summary of the comments he submitted.

6.5 IEC 60076-15 Ed 1.0 -  Power transformers - Part 15: Gas-filled power transformers

It was reported that a CDV will be issued next month.

6.6 IEC 60076-16 Ed. 1.0 - Power transformers - Part 16: Transformers for wind turbines applications.

It was reported that joint working group meetings are proceeding with the IEEE WG for Wind Turbine Generator Transformers.  Progress is slower than originally expected.  The next meetings will occur June 23rd-24th in Germany.  A point was made that during these upcoming meetings there may be smaller break-out groups that can give more focus to certain select sections of the document.

6.7 IEC 60076-20 Power Transformers Part 20: Energy Efficiency 

Mr. Sampat reported that a CD just closed on this. He reported that the TAG supported the document and he briefed the TAG on the comments he submitted. He then reported on a conversation that both Phil Hopkinson and he had with the DOE on this document.  The DOE had stated they would like the US TAG to reject the document for a number of reasons.  The attached document goes into the reasons in more detail




Mr. Sampat remarked that he is not sure if the DOE is satisfied as a result of that conversation. Mr. Jarman also remarked that he felt the CD was rushed out and may not represent a quality document.  He also noted that the CENELEC work that served as a basis for this document has not been approved and finalized yet.

6.8 IEC 60214-1 Ed.2.0 - Tap changers - Part 1:  Performance requirements and test methods 

Mr. Kraemer reported that the IS is currently at publishing.

6.9 IEC 60214-2 Ed. 1.0 -  Tap-changers - Part 2: Application guide

At the TC14 plenary meeting it was noted that after finalizing the revision work on IEC 60214-1, MT60214-1 would then start on revision of IEC 60214-2. This will be a joint project with IEEE

14/777/DC was issued on this.  The US TAG supported this proposal. Work will now proceed on this. There is a call for experts to the MT.  

6.10 IEC 60076-22-1- Power transformer and reactor fittings-Protective Devices 

Mr. Morales reported that work is proceeding on this. The WG met in January where they determined common conditions for this document. The next WG meeting is in the June time frame in Berlin, Germany. 

6.11 IEC 60076-22-2- Power transformer and reactor cooling equipment 

Mr. Morales reported that work is proceeding on this. The WG met in January where they determined common conditions for this document. The next WG meeting is in the June time frame in Berlin, Germany.

6.12 IEC 60076-22-3- Power transformer and reactor fittings-Accessories and fittings 

Mr. Morales reported that work is proceeding on this. The WG met in January where they determined common conditions for this document. The next WG meeting is in the June time frame in Berlin, Germany.

6.13 IEC 61378-3 Ed. 2.0  Converter transformers - Part 3: Application guide 

It was reported that the target date for an FDIS is 2014-04.

6.14 IEC 60075-57-1202  Dual Logo IEEE/IEC Standard for “Liquid Immersed Phase Shifting Transformers

Mr. Ahuja reported that a CD is expected next month.  A CDV is expected by the end of the year.

6.15 IEC 61378-2  Converter Transformers- Transformers for HVDC Applications and IEEE C57.129-2007 on same subject

14/771/DC was issued. It has been suggested to start a joint IEC/IEEE working
group with the task to try to combine the two documents into a dual logo standard.  The US currently has no experts on this MT.

6.16 IEC 60076-4  Power transformers- Part 4: Guide to the lightning impulse and switching impulse testing- Power transformers and reactors

At the TC 14 plenary meeting it was agreed to establish of MT 60076-4 to revise this. A DC will be issued with a subsequent RR.

6.17 IEC 60076-21- Power transformers- Part 21: Standard requirements, terminology, and test code for step-voltage regulators-Joint Revision with IEEE C57.15.

At the TC14 plenary meeting it was agreed to start the revision of this standard in cooperation with IEEE. Craig Colopy is the WG convenor of MT 60076-21 and also the chair of the IEEE working group.

14/783/DC has been issued. Comments are due on the proposal by 5/9/14. There is also a call for experts to this MT.


7. OTHER ISSUES


7.1 TC14 Liaison to TC112

There was nothing to report

7.2 TC14 Liaison to TC10

There was nothing to report


8. NEW BUSINESS

           There was no new business


9.	DATE AND PLACE OF THE NEXT MEETING

The next in person meeting is expected to occur during the 2014 IEEE Fall Transformers Conference during the week of October 19th-23rd in the Washington DC metro area. The meeting was adjourned at 8:35AM.




Reported by: Steve Griffith, April 7th, 2014
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Technical Comments on the Committee Draft of IEC 60076-20

A thorough review of the Committee Draft has indicated that the document has problems both technical and methodological in nature that must be addressed before the standard can be considered fit for use as a basis for international energy efficiency policy.

As a possible alternative to the proposals in the current Committee Draft, we would like to call your attention to the technical approach outlined in a recently published report from the Super-efficient Equipment and Appliance Deployment (SEAD) initiative, a multi-national collaboration of governments that are engaged in the regulation of transformers and many other categories of energy-using equipment.  The report includes an evaluation of energy efficiency requirements and programs for distribution transformers in 13 major world economies, and proposes a globally-consistent policy framework and a set of five efficiency levels that would be a suitable basis for an international energy efficiency standard.  The reports were completed in December 2013 and are available on the SEAD website at:  http://www.superefficient.org/distributiontransformersreport.

Following is a summary of the primary concerns about the current Committee Draft; more detail is provided in the subsequent pages.

· Limited scope of coverage - omits transformers that are popular and used in many markets around the world;

· Multiple methods of defining efficiency with inconsistent requirements - three methods of defining efficiency which is confusing and uneven in the different degrees of ambition;

· Failure to consider transformer efficiency programmes outside of Europe - primarily based on the recent EU regulation and fails to consider existent energy-efficiency programmes in other economies; Asian countries in particular were not considered;

· Insufficient tier levels to reflect the broad range of economic situations in the world - only two levels are offered, while IEC 60034 (Electric Motors) has 4 levels and SEAD’s review of the global programmes offers 5 discrete levels;

· Confusing and inconsistent requirement tables – the tables are poorly labelled, with kVA overlap and PEI applying to ratings it was not intended to cover;

· Application of temperature correction not consistent and it is unclear where it has been included and where it has not; and

· Maximum loss efficiency metric is not technology neutral – includes proposal to use this two-part metric that is not technology neutral and may favour specific technologies from certain manufacturers.




Following is some additional detail on the aforementioned concerns: 

[bookmark: _Toc379377634]

Limited scope of coverage - the scope of coverage is inadequate; it excludes many types of transformers that should be covered, especially those serving distribution applications such as single phase and 50 Hz pole-mounted transformers, even though these are popular transformers outside of mainland Europe and these transformers are covered and regulated in markets like Australia and the United States.[footnoteRef:1]  Other exclusions in the CD omit transformers that should otherwise be part of the scope of coverage.  More specifically, the scope of coverage excludes units under IEC 61378-1 (although they are listed in the CD). The CD excludes industrial, rectifier transformers, converter transformers, DC drive transformers, and others.  The CD excludes all offshore transformers, but not onshore transformers; wind-turbine off-shore transformers are a major growth area and should be considered.  And finally, dry type transformers with rated voltage > 36 kV are not included. This standard should be as broad in scope as possible to maximize its usefulness to policymakers. [1:  The CD is inconsistent because in Section 6, it appears that 60 Hz single-phase are included even though the scope of coverage says all single-phase are excluded.] 




Multiple methods of defining efficiency with inconsistent requirements – the Committee Draft presents different methods of defining efficiency which is confusing and uneven in the degrees of ambition.  The Draft defines percentage efficiency in three different ways, one of which (Peak Efficiency Index or PEI) was not intended to apply to distribution transformers. The approach is confusing and contributes to internal inconsistency in the CD, and does not support international harmonisation.  The metric PEI does not reflect any specific load factor so it is difficult to draw comparisons in efficiency for two similar transformers when PEI is used because their peak efficiency may occur at different loading points. And, PEI is applied to all rated powers, yet the concept was developed in CENELEC to support large power transformers, not distribution transformers.



In addition to these problems, the CD refers to a defined power factor, but elsewhere in the document the CD states that the power factor should be assumed to be unity.  The CD excludes losses from any cooling needed to achieve rated power, which assumes transformers do not require cooling to operate which is not true.  The CD therefore introduces conflicts in terms of design and operating modes.  And the CD presents three different methods of calculating efficiency: Method A – standard IEC method = (input power – losses) / (input power); Method B – standard IEEE method = (output power) / (output power + losses) and Peak Efficiency Index – developed for large transformers >36 kV and 40 MVA, but applied to distribution.  This approach affords considerable scope for confusion; in order to compare efficiency globally, a single method would be better.



Failure to consider transformer efficiency programmes outside of Europe - the levels proposed in the document are derived almost exclusively from the EU regulation, and do not take into consideration energy-efficiency programmes elsewhere in the world The proposed CD does not take into consideration the requirements of any Asian markets which have energy-efficiency programmes for transformers such as China, India, Japan and Korea.  The CD is not, therefore, derived from an international evidence base.



Insufficient efficiency tier levels to accommodate the broad range of economic situations in the world - the proposed Committee Draft has only two tier levels, and therefore fails to provide decision makers with sufficient options over a range of performance values.  It is unlikely that the two economically justified levels in Europe will offer all economies around the world a cost-effective option for efficiency requirements. This IEC standard should not be used as an opportunity not to make the two tiered European regulation global, but instead to provide guidance over a range of efficiency options.  It should be noted that IEC 60034-30 and 60034-31 for electric motors offer four efficiency levels for international harmonisation.  The recently published SEAD study offers five tier levels, which are based on the efficiency programmes from Europe and 12 other economies around the world.  Finally, the two levels fail to provide guidance to manufacturers and the market for future improvements; something that should be covered by this standard (just as IE4 in IEC 60034-31 establishes that degree of ambition for electric motors).



Confusing and inconsistent requirement tables - one of the most critical parts of the Committee Draft is the section that contains the tables of requirements (see Section 6 of the CD).  However, the list of efficiency tables in Section 6 is confusing, and it is difficult to decide which table is applicable for a given transformer.  There is no indication where the standards are applicable (except 50 Hz and 60 Hz).  The user is forced to interpolate and calculate efficiency for any kVA ratings not given in the tables.  There are multiple sets of requirements with different metrics and levels of ambition, some of which can apply to the same transformer. In this section it refers to efficiency at another power factor which is inconsistent with the draft which elsewhere states power factor is unity.  No requirements are provided for dry-type units above 3150 kVA, three phase, although they are commonly used (e.g., dry-type three-phase at 5 or 6 MVA are regularly used in wind turbine applications).  



Application of temperature correction not consistent - the temperature correction for losses measured at a different reference temperature under IEEE is not applied consistently throughout the standard.  It is difficult to compare published values as it is unclear whether the correction factor has been applied or not.  IEEE has a correction factor of 0.91, however it is used sporadically in document making it difficult to compare published values in the CD.



Maximum loss efficiency metric is not technology neutral - the use of separate maximum core and coil losses in place of percent efficiency or a combined maximum loss value is not technology neutral because it does not allow for design trade-offs, and may favour specific design approaches from certain manufacturers.  The approach of setting maximum losses of core and coil loss favours stacked core technology over shell type (and wound core).  Mainland Europe uses stacked core technology for smaller transformers, but this practice is not common elsewhere in the world.



Other issues for consideration – in addition to the above key points, our review also found that Annex A may be construed to suggest that the simplified approach used in the document itself is wrong.  Perhaps Annex A should be deleted?  Annex B contains Total Cost of Ownership narrative, but is much more complicated than it needs to be. Instead, the document should simply provide guidance in terms of the principles of the financial calculations and methods of assessment.  The document should not try to cover every method of TCO as this will introduce a lot of confusion.  And finally, the quality of English used throughout the document needs improving; this issue can lead to misinterpretation and misapplication of the standard.



As a possible alternative set of requirements to those presented in this Committee Draft, we wish to call your attention to the technical approach outlined in the SEAD report, which are based on an assessment of efficiency requirements in Australia, Brazil, Canada, China, the European Union, India, Israel, Japan, Korea, Mexico, New Zealand, the United States and Vietnam. One of the objectives of the SEAD report was to develop a range of efficiency levels that encompassed all of the minimum energy performance standards and related requirements already adopted by participating governments – and at least one level of greater ambition.  Based on an equivalency comparison of the degree of ambition in these programmes, SEAD prepared a set of five “tier” levels that cover the range of efficiency requirements for distribution transformers around the world.



Due to the fact that there is a lot of variance around the world in the preferred kVA ratings used in different markets, the SEAD tier levels are equations that use the kVA rating as an input variable, similar to the Japanese Top Runner scheme. In addition, it is recommended that the only metric that should be used to determine the efficiency of a distribution transformer is the percent efficiency at 50 percent loading. This approach was identified as being preferable to defining maximum losses because it is technology-neutral and offers more flexibility in the design of the transformer while ensuring efficient performance overall.



The following table presents the set of SEAD Tier equations developed for distribution transformers with a primary voltage of 36kV and below, liquid-filled or dry-type, single or three-phase, from 5 to 1000 kVA on single-phase and 15 to 3150 kVA on three-phase. These equations yield the percent efficiency at 50% of rated load for 50Hz operation and the IEC definition of kVA (i.e., based on power input) and 60Hz operation and the IEEE definition of kVA (i.e., based on power output). Tier 1 is the least efficient and Tier 5 is the most efficient level. 



[bookmark: _Toc374987055]Table 1. Efficiency Equations for Distribution Transformers, 50Hz and IEC kVA (%)

		Type
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		Tier 2

		Tier 3

		Tier 4

		Tier 5



		Liquid-Filled
Three-Phase

		

		

		

		

		



		Liquid-Filled
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		Dry-Type
Three-Phase

		

		

		

		

		



		Dry-Type
Single-Phase

		

		

		

		

		







In the following table, the above equations were adjusted to convert for 60Hz operation and using the IEEE definition of kVA (i.e., rated power based on power output).



[bookmark: _Toc374987056]Table 2. Efficiency Equations for Distribution Transformers, 60Hz and IEEE kVA (%)

		Type
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		Tier 3

		Tier 4

		Tier 5
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Three-Phase

		

		

		

		

		



		Liquid-Filled
Single-Phase

		

		

		

		

		



		Dry-Type
Three-Phase

		

		

		

		

		



		Dry-Type
Single-Phase
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