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Annex M Underground Transformers & Network Protectors Subcommittee 

April 15, 2015 
San Antonio, Texas 

Chair: Dan Mulkey 
Vice Chair:  George Payerle 

M.1 Meeting Administration 

Introductions – The meeting was called to order at 11:00 AM in the Live Oak room of the Hyatt 
Regency San Antonio Riverwalk Hotel in San Antonio, Texas.  Introductions were made and sign-in 
sheets were routed. 

Quorum – The members were listed on the screen and by a show of hands, it was determined that there 
was a quorum with 16 of the 17 members in attendance. 

Approval of Minutes – The minutes from the Fall 2014 meeting in the Washington DC Metro Area as 
revised on November 26, 2014, and then posted on the website, were approved with the changes noted in 
the working group reports below. They were motioned for approval by Justin Pezzin and seconded by Bill 
Wimmer.  The subcommittee approved these without opposition. 

Members and Guests --There were 16 members and 22 guests in attendance.  Their names can be found 
in the AM system.  Tom Holifield requested and was granted membership.   
 
Guest from IEEE Power System Relaying Committee - The chairman introduced a guest at our meeting.  
Mike Thomson from the IEEE Power System Relaying Committee (http://www.pes-psrc.org/) asked to 
say a few words about the crossover between his group and ours.  There is more information on their web 
site but they are concerned with relaying principally ‘inside the fence’ but are also responsible for 
network transformers.  His contact information is as follows: Michael Thompson, fellow engineer, SEP 
Engineering Services.  michth@selinc.com.  Phone 509 334-8295.  Cell 618 610-0128.  His group often 
refers to our standards and he welcomes any communication from our group.   
 
The chairman, Dan Mulkey, asked that as reports are read that each group state where they are relative to 
completing work on their PARs. 

M.2 Each of the working groups reported as follows: 

M.2.1 C57.12.23 Working Group Report – Single-Phase Submersible Transformer 

Alan Traut, Chairman, Adam Bromley, vice-chair.  
Revision due date: 3/19/2019  
PAR Approval Date: 8/21/2014 
PAR Expiration Date:  12/31/2018 

M.2.1.1 Meeting Administration: Introductions – The meeting was called to order and everyone was 
asked to introduce themselves. Rosters were sent around. 

M.2.1.2 Quorum – We had 35 attendees, 22 members, 13 guests with 2 of those requesting 
membership, which gave us enough members to establish a quorum. 
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M.2.1.3 Chair Report – Al talked about when the PAR expires and how long we have to complete 
our work. PAR expires December 31, 2018. 10-year life cycle of the standard is December 
31, 2019. [Post meeting note – per the SA System the standard expires 3/19/2019]  Al 
mentioned that we should be fine to meet that deadline. Al mentioned the scope changes 
made to our document.  

M.2.1.4 Approval of Agenda – Motion: Rich Smith, Second: Justin, unanimous.   

M.2.1.5 Approval of Minutes – Motion: Giuseppe Termini, Second: Alex Macias, unanimous  

Old Business 

M.2.1.6 Cooling Classes – Shall be ONAN or KNAN as defined in IEEE C57.12.80-2002. Not 
changing the winding temperature rise. 

M.2.1.7 Updated table to include the 34.5 kV rating. 

M.2.1.8 M.2.2.3 Impedance – We would like to add an impedance table to follow suit with the 
other distribution transformer standards. This is being done to try to limit fault currents. 
Tom Holifield brought up some concern about the word nominal after minimum and would 
like to see “designated”. Dan Mulkey likes the word nominal. Brian K. had a concern about 
the 1.0% impedance value providing too much fault current. Discussion included the fact 
that in most cases, the assumption is that the system impedance takes care of that. 
Discussion to delete the last sentence “For each transformer design, the manufacturer shall 
determine the impedance designated on the nameplate.  

M.2.1.9 Motion by Dan Mulkey to reword 5.6 to “Unless specified by the user, the minimum 
nominal impedance shall not be less than the values shown in Table X. There is no 
requirement for ratings not shown in Table X. The impedance of individual transformers 
shall be within the tolerance on impedance as specified in IEEE Std C57.12.00.  For each 
transformer design, the manufacturer shall determine the impedance designated on the 
nameplate.” Giuseppe Termini seconded. Brian K. had some discussion on what these 
values mean. Dan explained that the nominal impedance is what you would design the 
transformer to and the tested impedance should be within the tolerances stated in 
C57.12.00. Dan amended his motion to include the last sentence that was previously 
proposed to be deleted. Shelby Walters mentioned that including “Minimum” in the title of 
the table might help clear it up. Both Dan and Giuseppe accepted these amendments to the 
motion as discussed. Unanimous approval of the motion. 

New Business 

M.2.1.10 Al mentioned the changes made to the draft including the updates to references and IEEE 
style. 

M.2.1.11 Al verified with Dan Mulkey that the Submersible enclosure integrity group is planning to 
come up with the testing procedure for making sure the units are rated for a submersible 
environment. We will wait to see what that group comes up with in order to provide a 
reference in our standard. 

M.2.1.12 There was a proposal that we should eliminate the following sentences in 5.5: “For each 
transformer design, the manufacturer shall determine the nominal impedance. The tolerance 
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on impedance as specified in IEEE Std C57.12.00-2000 shall apply to the nominal 
impedance.” These sentences are redundant to the content in clause 5.6. Brian K made a 
motion to strike that content in 5.5. Seconded: Dan Mulkey. Unanimous approval. 

M.2.1.13 We have not examined the dimensions requirements shown in 7.1. We may need some 
volunteers to look at these dimensions including manufacturers and users. If we include 
250 kVA, we need to make sure that making them that size can actually be done. 
Discussion surrounding keeping the max size requirement for 167 kVA at 33” and adding a 
requirement for 250 kVA as 36”. This discussion was surrounding a round tank design. 

M.2.1.14 This brought up the possibility of adding horizontal submersible designs to the standard. 
There may not be enough time before the PAR expires to do that. However, we could put 
together a group to see what type of additions would be necessary in order to put it in this 
standard. The WG could then decide whether this content could be included before the 
standard goes to ballot. This type of unit would be within our current scope. TF volunteers 
include Tas Taousakis, Dan Mulkey, Adam Bromley, Tom Holifield, and Jermaine Clonts. 
This work should be completed prior to the next meeting and findings presented at the fall 
2015 Memphis meeting. 

M.2.1.15 250 kVA may have some problems with low voltage terminal section. Al mentioned that he 
thought we would be utilizing spade terminals as standard to ensure that we don’t need to 
have more than 4 LV terminals. There seemed to be consensus surrounding the requirement 
for spade terminals on the 250 kVA units. Dan mentioned that you would need an 
additional drawing for units that have fully insulated LV bushings because you would need 
two X1, X2, and X3 bushings. 

M.2.2 C57.12.24 Working Group Report – Three-Phase Submersible Transformers 

Giuseppe Termini, Chairman  
Revision due date: 6/17/2019  
PAR Approval Date: 11/9/2011 
PAR Expiration Date: 12/31/2015 

M.2.2.1 The meeting was called to order at 9:30 AM, April 13, 2015 in the Chula Vista Room of 
the Hyatt Regency San Antonio Riverwalk in San Antonio, TX. Introductions were made 
and an agenda was presented. The meeting was attended by 19 members and 43 guests.  
Membership stands at 20, and with 19 members present, there was a quorum.  Since the last 
meeting, we lost one member and gained one, Carlos Gaytan.  Six guests requested 
membership.  Names of members and guests may found in the AM system.   

M.2.2.2 George Payerle acted as recording secretary.  Minutes from the previous meeting in the 
Washington D.C Metro Area were presented. Kent Miller made a motion to approve the 
minutes, Cory Morgan seconded it, and the motion was approved unanimously.  Giuseppe 
stated that the working group may have to ask for a PAR extension in order to resolve 
comments.     

M.2.2.3 Two sections of the standard were not approved at the last meeting:  7.5.1.3, relating to 
tank wall thickness and the Annex.  The chairman stated that the two sections were sent to 
the WG voting members for review and approval. Draft 3 was approved with two minor 
comments: 1. deletion of the parking stands from section 7.5.1 because it is already covered 
in section 7.1 and the deletion of the last sentence in the Annex.   
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M.2.2.4 These two comments were incorporated in a new draft (D4) and the draft was sent to the 
Underground Transformers and Network Protectors (UGTNP) Subcommittee for review 
and approval. Draft D4 was approved by the UGTNP Subcommittee and it was submitted 
to the IEEE/SA for balloting. The Chair stated that D4 is undergoing the Mandatory 
Editorial Coordination (MEC) review. This is the first step toward the balloting process. 
The rest of the meeting consisted of discussing the two sections not previously approved.   

M.2.2.5 7.5.1.3 Material requirements – Brian Klaponski noted that some utilities use copper-
bearing steel even in vaults that are not dry and that economics are often a factor in 
deciding what material to use.  After a discussion it was decided to retain the copper-
bearing steel thicknesses in the original document issued in 2009 with 8mm (.31) thickness 
for the tank wall and auxiliary coolers and 13mm (.5) thickness for the tank cover and tank 
bottom and change Table 6 with these values for the copper-bearing steel.  Alex Macias 
made a motion to change Table 6 as noted above, Brian Klaponski seconded it and the 
motion was approved unanimously.   

M.2.2.6 Annex – This section was re-visited and no changes were made.   

M.2.2.7 There was additional discussion on other sections of the standard: 7.5.3, 7.5.4, 7.5.6 and 
7.2.3.   

M.2.2.8 7.5.3 Hardware and 7.5.4 Other Material – Christopher Sullivan questioned the definition 
of the corrosion resistance properties wording in section 7.5.4. After a brief discussion it 
was suggested to combine sections 7.5.3 and 7.5.4.  However, in the end, it was decided to 
retain the two sections and add the wording ‘similar to bronze’ at the end of the first 
sentence in 7.5.4 to qualify the corrosion resistance properties statement.  Brian Klaponski 
made the motion to approve the change, Christopher Sullivan seconded it, and the motion 
was approved unanimously.   

M.2.2.9 7.5.6 Hand holes and 7.2.3 Neutral terminal connections – Section 7.5.6 of the standard 
states that the hand hole cover shall be welded.  Brian Klaponski noted that in certain cases 
customers requires access to the HO/XO link for testing purposes therefore the cover 
should be bolted to allow access inside the tank.  It was also noted that hand hole 
requirements are included in section 7.2.3.  In order to allow access inside the tank, it was 
suggested to add the word “bolted” to the second sentence of 7.2.3 to read: “The connection 
shall be accessible through a bolted hand hole”.  As a result, section 7.5.6 was also 
modified to add the wording: “except as noted in 7.2.3” at the end of the sentence.  Brian 
Klaponski made the motion to approve the changes, Alex Macias seconded it, and the 
motion was approved unanimously.    

M.2.2.10 The chairman stated that the changes discussed above will be included in draft D5. This 
draft will be re-submitted for balloting.  Bill Wimmer made the motion to submit draft D5 
for balloting, Dan Mulkey seconded it, and the motion was approved unanimously. The 
meeting was adjourned at 10:45 AM with the next meeting scheduled for November 2015 
in Memphis, TN.   
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M.2.3 C57.12.40 Working Group Report – Secondary Network Transformers 

Brian Klaponski, Chairman, Giuseppe Termini, Secretary 
Revision due date: 12/31/2021 
PAR Approval Date: 8/30/2012 
PAR Expiration Date:  12/31/2016 

M.2.3.1 The WG met on Tuesday, April 14, 2015 at 11:00 am with 13 members and 13 guests. One 
guest requested membership. 

M.2.3.2 An agenda was presented and approved and introductions were made. 

M.2.3.3 The minutes of the October 21, 2014, meeting in Washington DC Metro Area were 
reviewed. Larry Dix made a motion to approve those Minutes. Bill Wimmer seconded the 
motion and the minutes were approved unanimously.  

M.2.3.4 The Chair briefly reviewed the previous changes in Draft 2 (now Draft 3) made at the last 
meeting in Washington DC Metro Area. There were 2 changes.   The 1st change was 
documented in the Washington minutes under item 6 of those minutes.  The 2nd change 
was the insertion of a revised Table 2 as submitted by Jeremy Sewell. See item 3.1.7 below. 

M.2.3.5 It was noted that in item 7 of the Washington minutes that Larry Dix was to work with Tas 
Taousakis to draft an annex to aid users on the selection of 200 versus 600 amp bushings.  
Tas was to also provide a table to be inserted in Section 7.1 for the electrical ratings of the 
200 and 600 amp bushings.  This work still needed to be completed. 

M.2.3.6 The remaining of the meeting consisted of the review of the proposed changes in Draft 3. 

M.2.3.7 Table 2 was amended to match with the similar table shown in C57.12.00 prior to the 2010 
publication. Jeremy Sewell discussed the changes in Table 2. 

M.2.3.8 The Chair stated that he had received comments from John Rossetti in the balloting for the 
2011 published document. These comments will be reviewed for consideration in this 
standard revision. One concern was the width of the secondary connectors. Another one of 
John’s concerns was the height of the protectors. The question is: how high the protectors 
need to be from the ground in reference to the height of the transformer?  Tas also raised 
the concern that the protectors needed to be kept low in cases were fuses are installed 
outside (on top of) the protectors.  Based on these concerns, the Chair will prepare a 
proposal, between this meeting and the next, to deal with John Rossetti comments. 

M.2.3.9 Dan Mulkey recommended going to balloting before the next Spring meeting. The Chair 
suggested the formation of a ballot resolution committee for the resolution of comments 
from the balloting process will expedite resolution of the ballot comments.  

M.2.3.10 Lee Welch asked if the WG needs to consider material thickness for the tank. The Chair 
stated that there is no need to include stainless steel in the standard since not all network 
vaults are subject to flooding. The standard specifies 5/16” for wall thickness and ½” for 
cover and bottom thickness, copper-bearing steel has been specified since the 1950’s and 
end-users may specify stainless steel if preferred. Tas stated that PEPCO has a lot of vaults 
that are under water but they only need to protect the bottom (16” to 24”) of the tank. 
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M.2.3.11  Lee Welch recommended specifying overall tank sizes in anticipation of the 2016 DOE 
requirements. The Chair stated that DOE requirements may require better core material that 
will not affect the overall sizes. Presently, the network transformers are very efficient.  

M.2.3.12 Charles Johnson asked if the standard should address differences in strength between mild 
and stainless steel. The Chair stated that manufacturers employ different bracing methods 
when using steel. No further discussion was recommended because of potential patent 
infringements. In the future revision, the standard should address tank rupture. Lee Welch 
stated that addressing tank rupture will be beneficial since there have been significant tank 
ruptures.   

M.2.3.13 The Chair suggested that Table 5 be revised to include stainless steel. Dan Mulkey 
concurred with that suggestion. This would be a corrosion enhancement without sacrificing 
compromising strength. The Chair talked about a stainless steel alternative and will provide 
a suggestion on how to revise clause 5.2.1.  

M.2.3.14 Lee Welch asked if the standard needs to address coating if stainless steel is specified. The 
Chair suggested getting input from individuals that have a background in metal corrosion. 
Emissivity and paint colors was discussed.  

M.2.3.15 The meeting was adjourned at 12:15 pm with the next meeting set for Memphis, TN in 
November 2015. 

M.2.4 C57.12.44 Working Group Report – Secondary Network Protectors 

Bill Wimmer, Chairman, Mark Faulkner, Secretary  
Revision due date: 12/31/2024 
PAR Approval Date: 3/26/2015 
PAR Expiration Date: 12/31/2019 

M.2.4.1 The meeting was called to order at 1:45 PM, on Monday, April 13, 2015 in the Chula Vista 
Room of the Hyatt Regency San Antonio Riverwalk in San Antonio, Texas.   Introductions 
were made.  A short discussion on establishing membership in this new working group was 
made.  Attendees were asked if they had an interest in being a member of the working 
group to raise their hands. Ten (10) requested membership and were requested to indicate 
so on the roster.   A total of 12 individuals attended the meeting.  Membership stands at 10 
members and there was a quorum.  Cory Morgan acted as recording secretary.  

M.2.4.2 Bill Wimmer presented the meeting agenda to the WG for review and acceptance.  Tas 
Taousakis motioned to approve the meeting agenda as presented, Dan Mulkey seconded the 
motion, the motion was approved unanimously.  

M.2.4.3 Bill Wimmer reviewed the Patent Policy with the Working group indicating the 
importance.  

M.2.4.4 Michael Thompson, Chairman of the substation relaying committee addressed the group 
and indicated the need for synergy between C57.12.44 and C37.108, IEEE Guide for 
Protection of Network Transformers.  Ed Bertolini agreed to be the liason between 
C57.12.44 and C37.108 working group. The WG discussed what changes should be 
considered in the next revision of C57.112.44.   
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M.2.4.5 The working group discussed the section 8.2 which describes details on network protector 
fuses.  The location of which appears to be better suited to be included in Annex B. Lee 
Welch motioned to move the text on fusing contained in section 8.2 to Annex B. Dan 
Mulkey seconded the motion and motion passed unanimously.  Bill Wimmer agreed to 
reformat the fuse section for the next meeting.  

M.2.4.6 Cory Morgan indicated there are limited performance requirements in the document for 
microprocessor relays and that the current requirements in the document are related to 
electro-mechanical relays.  The discussion also indicated that newer protector designs are 
not included in the document.  Users were requested to provide their network protector 
specifications to the WG.  Bill Wimmer, Lee Welch and Cory Morgan agreed to draft 
changes for the next meeting.  

M.2.4.7 Ed Bertolini indicated that Section 6.2, Dielectric Tests contains very similar information to 
section 9.4, Rating Requirements and that these two section should be combined.  Ed 
Bertolini and Libin Mao agreed to review the sections and draft changes for the next 
meeting.  

M.2.4.8 Michael Thompson indicated that IEEE P1547, Distributive Power Resources and Electric 
Power Systems Interconnection, is not in alignment with C57.12.44.  C57.12.44 states that 
the design of network protectors are intended to be applied on a system with power 
generation only on the high voltage side of the transformer that supplies the network 
secondary without any secondary generation.  It was recommended that distributive 
generation be considered in this revision.  

M.2.4.9 Guillermo Sibucao motioned to adjourn.  The motion was seconded by Alejandro Macias 
and the motion was unanimously approved. 

 
 

M.3 Old Business: 

M.3.1 none 

M.4 New Business: 

M.4.1 There was discussion about the lack of users at the meetings due to the difficulty utility 
personnel have getting travel permission to attend. Previously there was a category for 
corresponding member though that was abolished.  Further communication (post meeting) with 
Erin Spiewak of IEEE revealed that it is a meeting chair’s discretion to allow persons who are 
unable to attend the meetings to still be members.  According to Erin, those persons may 
participate and vote but cannot be counted towards quorum at the meetings.   

M.4.2 Brian stated that he thought 4 years was insufficient time for a PAR since the balloting process 
consumes a full year.  In addition, there is now the issue of public comment on anything going 
to ballot after July 1 2015.  This can potentially require even more time.  Dan stated that a 
workaround is available.  A study group can be assembled to work on a standard.  Then when 
the work is well underway, a PAR can be requested.  Brian made a motion to petition the 
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transformers committee to request a change to 5 years for a PAR.  George seconded.  The 
motion passed unanimously.   

M.5 Adjournment –  

The meeting was adjourned at 12:15 PM with the next meeting set for Memphis, Tennessee on November 
4, 2015. 


