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Attendance Roster

Adams, Christina: Il [Duke Energy]

Allen, Jerry: AP [Fortune Electric Co., Ltd.]

Amos, Richard: CM [Unifin International]
Anderegg, Don: AP  [Detroit Edison]

Anderson, Gregory: CM  [GW Anderson & Associates, Inc.]
Antosz, Stephen: CM  [Pennsylvania Transformer]
Arpino, Carlo: AP [ComEd]

Arteaga, Javier: CM  [Kuhlman Electric Corp.]
Asano, Roberto: Il [ABB]

Ayers, Donald: CM  [Pacific Crest Transformers]
Bartley, William: CM  [Hartford Steam Boiler]
Beaster, Barry: CM  [Kuhiman Electric Corp.]
Beauchemin, Claude: Il [GE Canada]

Benson, Richard: AP- LM [Trantech]

Berube, Jean-Noel: Il [Neoptix Inc.]

Betancourt, Enrique: AP [Prolec GE]

Binder, Wallace: CM [WBBinder Consultant]
Blackburn, Gene: CM [Gene Blackburn Engineering]
Blew, David: CM [PSE&G]

Boettger, William: CM [Boettger Transformer Consulting LLC]
Bolliger, Alain: AP [HV Technologies, Inc.]
Boman, Paul: CM [Hartford Steam Boiler]
Borowitz, James: Il [Northeast Utilities]

Bray, Frank: AP [Arkansas Electric Cooperatives]
Brown, Kent: AP [Tennessee Valley Authority]
Burns, Clayton: Il [National Grid USA Service Co.]
Bush, Carl: AP [Pemco Corporation]

Callsen, Thomas: CM [Exelon]

Campbell, James: Il [Dominion Virginia Power]
Cancino, Alvaro: AP [Industrias IEM]

Cantrell, Rick: AP [Serveron Corp.]

Castellanos, Juan: AP [Prolec GE]

Cayachoa, Carlos: Il [Siemens S.A]

Ceglia, Matthew: Il [IEEE]

Cherry, Donald: AP [ABB Inc.]

Chiu, Bill: CM [Southern California Edison]
Choinski, Scott: AP [NEMA]

Claiborne, C. Clair: AP [ABB Inc.]

Clark, Phillip: Il [KY Assoc. of Elect. Cooperatives]
Collin, Jean-Francois: Il  [Matiss]

Colopy, Craig: CM [Cooper Power Systems]
Colquitt Jr, Roy: Il [Georgia Power Company]
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Cooper, Tommy: CM  [Public Works Commission]
Corel, Dale: Il [Sola/Hevi-Duty]

Corkran, Jerry: CM  [Cooper Power Systems]
Craven, Michael: AP [Georgia Power Co.]

Crouse, John: CM - LM [GE]

Daniels, Timothy: Il [Weidmann-ACTI]

Darovny, William: CM [Siemens Canada]

Darwin, Alan: CM [AREVA T&D]

Davila Roque, Jose G.: Il [Prolec GE]

Davis, Eric: CM  [Burns & McDonnell]

Dorris, Don: AP [Nashville Electric Service]
Drexler, Charles: AP [KY Assoc. of Elect. Cooperatives]
Dudley, Richard: CM [Trench Limited]

Elliott, Fred: CM  [Bonneville Power Administration]
Fairris, James: AP [Nashville Electric Service]
Fallon, Donald: CM [PSE&G]

Fausch, Reto: AP [Hubbell High Voltage Test]
Fedor, Ken: [l [WEG Electric]

Fernandes, Tania: Il [EFACEC Energia, S.A.]
Field, Norman: AP [Weidmann Diagnostic Solutions]
Foldi, Joseph: CM - LM [Foldi & Associates, Inc.]
Fortin, Marcel: CM  [Consultant]

Franchek, Michael: CM  [Weidmann Electrical Technology]
Gamboa, José: Il [Siemens S.A)]

Garcia, Eduardo: CM  [Siemens]

Garcia, Ramon: AP [Prolec GE]

Gardner, James: CM  [Delaware Electric]

Garner, Charles: AP  [Georgia Power Co.]

Garza, Joseph: AP [Southwest Electric Company]
Girgis, Ramsis; CM [ABB Inc.]

Graham, Richard: CM [Delta Star Inc.]

Graham, John: CM [Trench UK Limited]

Graham, James: AP [Alliant Energy]

Gromlovits, Mark: CM  [Federal Pacific]

Gruber, Myron: CM  [Pauwels Transformers]

Haas, Michael: CM [Instrument Transformers, Inc.]
Haasz, Jodi: Il [IEEE]

Haggerty, Norman: CM [DuPont - Retired]

Hanus, Kenneth: CM  [Oncor Electric Delivery]
Hardin, Michael: CM  [Kuhlman Electric Corp.]
Harris, David: AP [Waueksha Electric Systems]
Hayes, Roger: CM [Siemens Canada]

Page 1 of 164



Heinzig, Peter: CM [Siemens AG]

Henning, William: CM  [Waukesha Electric Systems]
Hochanh, Thang: CM [Hydro-Quebec IREQ]
Hoffman, Gary: CM [Advanced Power Technologies]
Hollingsworth, Richard: CM  [Howard Industries]
Holzer, Joseph: Il [World Power Equipment]
Hopkinson, Philip: CM  [HVOLT Inc.]

Jaroszewski, Marion: AP [Delta Star Inc.]

Jauch, Erwin: AP- LM [EUSEC, Inc.]

Johnson, Wayne: AP [EPRI]

Johnson, Charles: CM [ABB Inc.]

Jordan, Stephen: AP [TVA]

Kadar, Laszlo: Il [Hatch]

Kelly, Joseph: CM - LM [S.D. Myers, Inc.]

Kennedy, Sheldon: CM  [Niagara Transformer]
Kennedy, Gael: CM [Nebraska Public Power District]
Khalin, Vladimir: CM  [Kuhlman Electric Corp.]

Kim, Do Gyoon: Il [Hyosung Corporation]

King, Gary: AP [Howard Industries]

Klaponski, Brian: CM  [Carte International Inc.]
Kraemer, Axel: AP [Maschinenfabrik Reinhausen]
Lackey, John: CM [PowerNex Associates Inc.]
Ladroga, Richard: CM  [Doble Engineering Co.]
Lamb, Michael: Il [Dominion]

Lau, Michael: CM [BC Transmission Corporation]
Lawrence, Matthew: Il  [National Grid]

Lawson, Matthew: Il [Hipotronics / Haefely]

Lee, Dennis: AP [Seattle City Light]

Lee, Min Jea: AP [HICO]

Lemke, Eberhard: AP [LDIC]

Lewis, Timothy: CM  [Acme Electric]

Lopez, Benjamin: Il [Prolec GE]

Lowdermilk, Larry: CM - LM [LAL International, LLC]
Lowman, Don: Il [S. Carolina Electric & Gas Co.]
Luckey, Michael: Il [Shaw Energy Delivery Services]
Lundquist, Thomas: CM  [Lundquist Consulting Services, Inc.]
Luo, Shawn: AP [Seattle City Light]

Mainville, Jean: Il [Hydro-Quebec]

Marek, Richard: CM [DuPont]

Marlow, Dennis: CM [TBEA]

Martin, Jonathan: Il [Shaw EDS]

Matthews, John: CM [Baltimore Gas & Electric]
Matthews, Lee: CM [Howard Industries]

McNelly, Susan: CM [Xcel Energy]

McShane, Charles Patrick: CM  [Cooper Power Systems]
Mehrotra, Vinay: CM  [Waukesha Electric Systems]
Miller, Kent: CM - LM [T&R Electric Supply Co., Inc.]
Moe, Edward: Il [EGS-EG/Sola-Hevi Duty]
Moorkath, Vijaya: Il [AREVA T&D]

Mukerji, Amitav: Il [ABB Inc.]
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Mulkey, Daniel: CM  [Pacific Gas & Electric Co.]
Murphy, Jerry: CM  [Reedy Creek Energy Services]
Niemann, Carl: CM - LM [Niemann Consulting]
Olafsson, Gylfi: AP [Waukesha Electric Systems]
Olen, Robert: CM  [Cooper Power Systems]
Oommen, T.V.: AP- LM [ABB Inc.]

Ostrander, David: AP [Ameren]

Parkinson, Dwight: AP [Cooper Power Systems]
Patterson, Shawn: Il [US Bureau of Reclamation]
Perlichek, Robert: Il [Public Service Co. of New Mexico]
Platts, Donald: CM [PPL Electric Utilities]

Ploetner, Christoph: CM  [Siemens AG]

Poulin, Bertrand: CM  [ABB Inc.]

Prevost, Thomas: CM  [Weidmann Diagnostic Solutions Inc.]
Puri, Jeewan: CM [Transformer Solutions, Inc.]
Rave, Martin: AP [Exelon Energy Delivery]
Raveneau, Francis: Il [OpSens]

Razuvayev, Sergiy: Il [Delta Star Inc.]

Rennich, Terry: [l [T&R Electric Supply Co. Inc.]
Revelle, Ryland: Il [Tennessee Valley Authority]
Riffon, Pierre: CM  [Hydro-Québec]

Rioual, Michel: Il [EDF]

Ro, Sung Wan: Il [HICO - Korea]

Romano, Kenneth: CM  [Georgia Power Co.]
Rossetti, John: CM  [Memphis Light, Gas & Water]
Roussell, Marnie: AP [Entergy]

Scaquetti, David: [l [Siemens Ltda.]

Schweiger, Ewald: CM  [Siemens AG]

Sestito, John: AP [Hyundai Heavy Industries]
Sharma, Devki: CM [Consultant]

Shull, Stephen: CM  [The Empire District Electric Company]
Sim, H. Jin: CM  [Waukesha Electric Systems]
Smith, Edward: CM  [H-J Enterprises, Inc.]

Smith, James: CM  [V19 Consulting, Inc.]

Snyder, Steven: CM  [Kuhlman Electric Corp.]
Spitzer, Thomas: CM [City Transformer Service Co.]
Spurlock, Michael: Il [American Electric Power]
Stein, John: AP [AREVA, Passoni & Villa]
Steineman, Andrew: AP [Delta Star Inc.]

Stensland, Leonard: CM - EM [Consultant]
Stiegemeier, Craig: CM  [ABB Inc.]

Sullivan, John: CM - LM [Consultant]

Termini, Giuseppe: CM  [PECO Energy]

Thompson, Jim: CM [T&R Service Company]
Thompson, Robert: CM  [Shaw Energy Delivery Services]
Thompson, Ryan: Il [Burns & McDonnell]

Tong, Lin: AP [SYET]

Traut, Alan: CM  [Kuhlman Electric Corp.]

Tuli, Subhash; CM [Waukesha Electric Systems]
Vailoor, Vasanth: Il [Trantech]
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Valdemar, Julio: Il [EFACEC Energia, S.A.]

Verner, Jane Ann: CM  [Pepco]

Viereck, Dr. Karsten: Il [Maschinenfabrik Reinhausen GmbH]
Vir, Dharam: AP [Waukesha Electric Systems]

Wagenaar, Loren: CM  [WagenTrans]

Wallach, David: CM  [Duke Energy]

Wang, May: Il [Powertech Labs Inc.]

Membership Code

CM — Committee Member

CM — EM — Committee Member — Emeritus Member
CM — LM — Committee Member — IEEE Life Member
AP — Active Participant

Il — Interested Individual

IEEE/PES Transformers Committee
Spring, 2008 Meeting Minutes - Approved

Charlotte, NC
March 16-20, 2008

Watson, Joe: CM  [Florida Power & Light]

Wicks, Roger: CM  [DuPont]

Wilks, Alan: CM [ERMCOQ]

Williams, Michael: AP [ABB Inc.]

Wimmer, William: CM  [Dominion]

Woodcock, David: CM  [Weidmann Systems International]
Yule, Kipp: CM  [Bechtel Power Corp]
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Committee Members and Guests Registered for the Spring, 2008 Meeting

Adams, Christina: |l
Afonso, Nuno: |l
Allaway, Dave: I

Allen, Jerry: AP

Amos, Richard: AP
Anderegg, Don: AP
Anderson, Gregory: CM
Angell, Don: AP
Antosz, Stephen: CM
Arnold, James: CM - EM
Arpino, Carlo: AP
Arteaga, Javier: CM
Arteaga, Ara: SP
Asano, Roberto: |l
Avelino, Paulo: 1l
Averitt, Ralph: I

Ayers, Donald: CM
Balma, Peter: CM
Bandow, David: Il
Baranowski, Derek: AP
Bartek, Allan: AP
Bartley, William: CM
Bartley, Dorothy: SP
Bartnikas, Ray: AP - LM
Basu, Bikash: AP
Bayardo, Luis: I
Beaster, Barry: CM
Beaster, Barb: SP
Beauchemin, Claude: I
Beck, Scott: I

Benach, Jeff: AP
Benson, Richard: AP - LM
Berler, Zalya: AP
Bertolini, Edward: 1
Berube, Jean-Noel: I
Betancourt, Enrique: AP
Binder, Wallace: CM
Blackburn, Gene: CM
Blackmon, Jr., James: AP
Blew, David: CM
Boettger, William: CM
Boettger, Pat: SP
Bolliger, Alain: AP
Boman, Paul: AP
Bonmann, Dietrich: Il
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Borm, Al: I

Borm, Cathy: SP
Borowitz, James: |l
Botti, Michael: I
Brady, Ryan: |l
Brafa, John: 1l

Bray, Frank: AP
Bray, Anna: SP
Brender, David: AP
Britton, Jeffrey: AP
Brown, Kent: AP
Brush, Edwin: AP
Buchanan, Paul: CM
Buchanan, Ela: SP
Burns, Clayton: |l
Bush, Carl: AP
Bush, Shirleyann: SP
Cai, Jim: AP

Cain, Brent: I
Callsen, Thomas: CM
Campbell, James: I
Cancino, Alvaro: AP
Cantrell, Rick: AP
Carlos, Arnaldo: AP
Caskey, John: AP
Castellanos, Juan: AP
Cayachoa, Carlos: |l
Ceglia, Matthew: 1
Cheatham, Jonathan: AP
Cheim, Luiz: AP
Chen, Yunxiang: AP
Cherry, Donald: AP

Childs, Scott: I
Chisholm, Paul: AP
Chiu, Bill: CM
Chmiel, Frank: AP
Cho, Suhyun: I

Choinski, Scott: AP
Chu, Donald: CM
Claiborne, C. Clair: AP
Claiborne, Patricia: SP
Clark, Phillip: 1l
Coffeen, Larry: AP
Collin, Jean-Francois: I
Colopy, Craig: CM

Colquitt Jr, Roy: I
Comely, Tracy: AP
Cooke, Henry: I
Cooper, Tommy: CM
Corel, Dale: 11

Corkran, Jerry: CM
Corkran, Pat: SP
Craven, Michael: AP
Crouse, John: CM - LM
Cruz Valdes, Juan Carlos: |l
Damico, Frank: CM
Daniels, Timothy: I
Danko, Mark: I
Darovny, William: CM
Darwin, Alan: CM
Darwin, Sue: SP

Davila Roque, Jose G.: I
Davis, Eric: CM

Davis, Larry: CM
Davydov, Valery: AP

de la Cruz, Dan: AP
Degeneff, Robert: CM
dela Houssaye, Kevin: CM
dela Houssaye, Barbara: SP
Desrosiers, Daniel: |
Dix, Larry: CM

Dorris, Don: AP

Drees, Terry: Il

Drexler, Charles: AP
Duckett, Don: CM - LM
Dudley, Richard: CM
Dudley, Mary Jane: SP
Dukarm, James: AP
Dumas, Beth: I

Duval, Michel: I

Ebbert, Alexander: 1l
Elliott, Fred: CM

Elliott, Frances: SP

Ellis, Keith: CM

Ellis, Penny: SP

Fairris, James: AP
Fallon, Donald: CM
Farooqui, Adnan: I
Faulkenberry, Michael: AP
Faulkner, Mark: Il
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Fausch, Reto: AP
Fedor, Ken: 1l

Feghali, Pierre: CM
Fernandes, Tania: I
Field, Norman: AP
Filer, Douglas: AP
Foldi, Joseph: CM - LM
Foley, Jefferson: AP
Forrest, George: AP
Forsyth, Bruce: CM
Fortin, Marcel: CM
Franchek, Michael: CM
Frimpong, George: AP
Gagnon, Jean-Philippe: I
Galbraith, Shawn: AP
Gamboa, José: |l
Garcia, Benjamin: ||
Garcia, Eduardo: AP
Garcia, Patricio: |l
Garcia, Ramon: AP
Garcia-Colon, Vicente: 1l
Gardner, James: CM
Garifalos, Stephen: I
Garner, Charles: AP
Garner, Linda: SP
Garza, Joseph: AP
Gaytan, Carlos: CM
Gerth, Juergen: AP
Ghafourian, Ali: CM
Gibson, Wayne: I

Gill, Geoffrey: I
Gilleland, Harley: AP
Girgis, Ramsis: CM

Gonzalez de la Vega, Jorge:

AP

Goodwin, David: AP
Graham, James: AP
Kuecker, Susan: SP
Graham, John: CM
Graham, Gillian: SP
Graham, Richard: CM
Gray, Richard: I
Griesacker, Bill: CM
Grimand, Aurelien: |l
Gromlovits, Mark: CM
Gruber, Myron: CM
Gruber, Carol: SP
Guerra, Jorge: AP
Haas, Michael: CM
Haasz, Jodi: Il
Hachichi, Said: 1l
Haggerty, Norman: CM
Hakim, Shamaun: Il
Hamai, Dan: |l
Hammer, Mark: I
Hammers, Jack: CM
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Handley, Jason: I
Hanson, David: AP
Hanus, Kenneth: CM
Hardin, Michael: CM
Harlan, Jerry: 1l
Harley, John: CM
Ernest, Judy: SP
Harlow, James: CM - LM
Harlow, Pat: SP
Harris, Albert: 11
Harris, David: AP
Hayes, Roger: CM
Hayes, Linda: SP
Heinzig, Peter: CM
Henault, Paul: I
Henning, William: CM
Herron, John: I

Herz, Josh: AP

Hicks, Jim: 1l

Hicks, Marian: SP
Hicks, Wayne: I
Hochanh, Thang: CM
Hochanh, Tuyet Le: SP
Hoffman, Gary: CM
Holifield, Thomas: CM
Hollingsworth, Richard: CM
Holsomback, Steve: AP
Holzer, Joseph: I
Hopkinson, Philip: CM
Hopkinson, Jane: SP
Howard, Jerry: I
Hurley, Catherine: AP
Hussain, Mohammad: CM
Jakob, Fredi: AP
Jaroszewski, Marion: AP
Jauch, Erwin: AP - LM
Jauch, Beverly: SP
Jhonsa, Virendra: CM
Jimenez, Kevin: |l
Johnson, Alan: I
Johnson, Charles: CM
Johnson, Wayne: AP
Jordan, Stephen: AP
Kadar, Laszlo: I
Kanty, Stephen: I
Kelly, Joseph: CM - LM
Kelly, Margery: SP
Kendrick, Dave: I
Kennedy, Gael: CM
Kennedy, Karen: SP
Kennedy, Sheldon: CM
Kennedy, Nancy: SP
Khalin, Vladimir: CM
Kim, Do Gyoon: 1

Kim, Dong: AP

Kim, Soo: Il
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King, Gary: AP

King, Bonnie: SP
Kiparizoski, Zan: |l
Klaponski, Brian: CM
Klaponski, Lois: SP
Kline, Alexander: CM - LM
Knuth, Wesley: I
Kobida, Dan: Il
Kraemer, Axel: AP
Kraetge, Alexander: I
Krump, Reiner: AP
Kurth, Bernhard: AP
Lackey, John: CM
Lackey, Lois: SP
Ladroga, Richard: CM
Lamb, Michael: I

Lau, Michael: CM
Lau, Nancy: SP
Lawrence, Matthew: Il
Lawson, Matthew: I
Lee, Dennis: AP

Lee, Jason: |l

Lee, Min Jea: AP
Lee, Terence: Il
Legrand, Bertrand: AP
Lemke, Eberhard: AP
Leslie, Brian: I

Lewis, Timothy: CM
Lindgren, Stanley: CM - LM
Lings, Raymond: Il
Loback, Raymond: Il
Lopes, Ricardo: I
Lopez, Benjamin: I
Lowdermilk, Larry: CM - LM
Lowman, Don: Il
Luckey, Michael: I
Luksich, John: 1l
Lundquist, Thomas: CM
Lundquist, Ann: SP
Luo, Shawn: AP
Lynch, Felix: 1l

Lynch, Shelia: SP
Magruder, Bruce: 1
Maia, Mario: Il
Mainville, Jean: I
Mamtora, Jitendra: AP
Mangum, Willie: I
Mani, Kumar: AP
Marek, Richard: CM
Marek, Halina: SP
Marlow, Dennis: CM
Martin, Gary: |l
Martin, Jonathan: Il
Martin, Michael: AP
Martin, Terence: AP
Matthews, John: CM
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Matthews, Marian: SP
Matthews, Lee: CM
May, Todd: 1l

Mayer, Robert: AP
McBride, James: AP
McClure, Phillip: CM
McEachern, Donald: I
McGovern, Steven: |l
Mclver, James: AP
McLaughlin, Richard: I
McNally, Mark: 11
McNelly, Susan: CM
McQuin, Nigel: CM

McShane, Charles Patrick:

CM

McTaggart, Ross: CM
Mehrotra, Vinay: AP
Melanson, Joseph: AP
Miller, Kent: CM - LM
Millward, Paul: CM
Moe, Edward: I
Molden, Arthur: CM
Moleski, Hali: I
Moore, Harold: CM - LM
Moorkath, Vijaya: Il
Morris, Tim: AP
Morrison, Steve: |
Gianinoto, Lisa: SP
Morrissette, Guy: CM
Mukerji, Amitav: I
Mulkey, Daniel: CM
Murphy, Jerry: CM
Mushill, Paul: AP
Neal, Jason: AP
Neuls, Flavio: I
Niemann, Carl: CM - LM
Nikoley, Ingo: AP
Nims, Joe: AP
Nordman, Hasse: AP
Nunez, Arturo: Il
Nunn, Kraig: 1l
Ogajanov, Rudolf: AP
Okafor, Chukwuemeka: I
Olafsson, Gylfi: I
Einisdottir, Inga: SP
O'Leary, Brian: AP
Olen, Robert: CM
Olen, Gail: SP
Oommen, T.V.. AP
Oommen, Anna: SP
Ostrander, David: I
Paik, Henry: AP
Panetta, Sergio: Il
Panos, Jackie: Il
Parkinson, Dwight: AP
Patel, Poorvi: I
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Patel, Sanjay: AP
Patni, Prem: Il
Patterson, Shawn: |l
Patterson, Wesley: CM
Pattou, Arnaud: I
Peele, DeCarlo: I
Penny, Brian: I
Perkins, Mark: CM
Perlichek, Robert: 1l
Petrosino, Thomas: |l
Pezzin, Justin: Il

Pink, Tony: AP

Pitts, Chris: Il

Platts, Donald: CM
Ploetner, Christoph: CM
Poulin, Bertrand: CM
Powell, Lewis: Il
Powell, Paulette: CM
Prevost, Thomas: CM
Pries, Patrick: Il
Progar, John: CM
Puri, Jeewan: CM
Purohit, Dilip: CM
Rahmatian, Farnoosh: AP
Rasor, Robert: 1
Rave, Martin: AP
Raveneau, Francis: |l
Ray, Jeff: AP
Raymond, Timothy: CM
Razuvayev, Sergiy: I
Recksiedler, Leslie: AP
Reed, Scott: CM
Rega, Chris: AP
Boucher, Chip: SP
Reiss IV, Clemens: |l
Reitter, George: CM
Rennich, Terry: I
Rensi, Randolph: AP
Restaino, Mario: |l
Revelle, Ryland: I
Rezai, Hossein: |l
Riffon, Pierre: CM
Rioual, Michel: |1
Rizor, Ryan: 1l

Ro, Sung Wan: Il
Robertson, Don: Il
Robles, Eduardo: Il
Roizman, Oleg: AP
Romano, Kenneth: CM
Romano, Alice: SP
Rossetti, John: CM
Rossetti, Judy: SP
Roussell, Marnie: AP
Runewicz, John: I
Sahin, Hakan: Il
Sampat, Mahesh: CM
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Sandhu, Surinder: AP
Sargent, Brett: |
Sarkar, Subhas: AP
Sauzay, Mathieu: 1
Scaquetti, David: I
Scarborough, Mark: |l
Schacker, Michael: I
Schappell, Steven: CM
Schneider, Jeffrey: |
Schneider, Nicholas: I
Schweiger, Ewald: CM
Scull, Douglas: 1
Sestito, John: AP
Sharma, Devki: CM
Sheehan, David: I
Sheehan, Frank: Il

Shi, Lin: 1l

Shteyh, lbrahim: CM
Shull, Stephen: CM
Shull, Cheryll: SP
Silva, Pedro: I

Sim, H. Jin: CM

Sim, Julie: SP
Simmons, Charles: |l
Simpson, Jr., R.: AP
Smith, Charles: AP
Smith, Edward: CM
Smith, James: CM
Snyder, Steven: CM
Som, Sanjib: I
Sommer, Mark: |l
Sparling, Brian: AP
Speegle, Andy: AP
Spitzer, Thomas: CM
Spurlock, Michael: I
Stahara, Ronald: CM - LM
Stahara, Mary Ann: SP
Stank, Markus: 1
Stankes, David: |l
Stein, John: AP
Steineman, Andrew: AP
Stem, Gregory: |l
Stensland, Leonard: CM - EM
Stensland, Mary: SP
Stiegemeier, Craig: CM
Stiegemeier, Barbara: SP
Sullivan, Christopher: AP
Sullivan, John: CM - LM
Sullivan, Quinell: SP
Sundkvist, Kjell: 11
Swan, Phil: 1l
Sweetser, Charles: AP
Swinderman, Craig: CM
Tang, Liang: I

Tatu, Valeriu: 1l
Termini, Giuseppe: CM
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Termini, Gina: SP
Thierry, Juan Luis: AP
Thompson, Jim: CM
Thompson, Robert: CM
Thompson, Linda: SP
Thompson, Ryan: I
Tikvesa, Taib: I
Tillman, Robert: AP
Tolbert, George: AP
Tolbert, Jeannette: SP
Tong, Lin: AP
Tostrud, Mark: I
Traut, Alan: CM
Trivitt, Donnie: AP
Trummer, Edgar: CM
Tuli, Subhash: CM
Turvey, Terry: I
Vailoor, Vasanth: I
Valdemar, Julio: I
van den Berg, Peter: I

Membership Code

CM — Committee Member

van der Zel, Gordon: AP
Vedante, Samarth: Guest
Vedante, Kiran: I
Vedante, Sujata: SP
Verner, Jane Ann: CM
Viereck, Dr. Karsten: |l
Vir, Dharam: AP
Wagenaar, Loren: CM
Wallach, David: CM
Walters, Shelby: AP
Wang, Guangxi: Il
Wang, May: I

Ward, Barry: CM
Watson, Joe: CM
Weatherbee, Eric: I
Websper, Richard: Il
Weers, Delbert: 1l
Werelius, Peter: |l
Wicks, Roger: CM
Wicks, Cecile: SP

CM — EM — Committee Member — Emeritus Member
CM — LM — Committee Member — IEEE Life Member

AP — Active Participant
Il — Interested Individual
SP - Spouse
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Wilks, Alan: CM

Wilks, Terrie: SP
Williams, Michael: AP
Williams, Randy: AP
Wimmer, William: CM
Winter, Paul: I
Woodcock, David: CM
Woodcock, Yvonne: SP
Wyatt, Hayes: |l

Xu, Shuzhen: AP

Xu, Zuoqing: 1l

Yu, Jennifer: |

Yule, Kipp: CM

Yute, Douglas: AP
Zarmandily, Hassan: I
Zhang, Jim: AP

Zhang, Shibao: AP
Zhu, Hanxin: I

Zito, Anthony: I
Zouaghi, Abderrahmane: I
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Information for all Attendees — IEEE Transformers Committee Meeting, Spring 08
IEEE Patent Requirements for Standards Development Meetings

As discussed during the last several years, the Committee continues to be aware of
IEEE requirements related to the possibility of inclusion of patents in IEEE Standards. The
instances are expected to be rare, and subject to specific review and guidelines. Detailed
information on this subject can be found in IEEE website locations listed below. Of present
concern to Committee work is the requirement that, at every standards development meeting, a
request be made for disclosure of any patents or patent applications any individual believes may
be essential to the implementation of the standard. The request, per present IEEE guidelines, is
to be made at each WG Meeting, and any responses provided are to be recorded in Meeting
Minutes. Positive responses will also prompt a request for documentation on the patent to be
supplied to IEEE.

IEEE Instructions for WG Chairs are found on the following Instructions and 5 slides,
available at IEEE web location (http://standards.ieee.org/board/pat/pat-slideset.ppt)

Our WG Meetings are relatively short, and taking the time show all the slides associated
with the required “call” for patents presents a hardship in our schedule. In order to minimize the
impact on WG Meetings, while meeting the intent of the IEEE guidelines, these notes and slides
are being provided on the Committee’s website, and all meeting participants are encouraged to
review prior to the meeting. With this preparation the announcement at WG Meetings, per the
following slides, should take no more than a few minutes — and the Committee judges that
showing of each slide at each WG Meeting, while appropriate if requested, is not necessary.
For any questions, refer to the following websites, or contact one of the Committee officers.

o (http://standards.ieee.org/guides/bylaws/sect6-7.html#6) — Note Clause 6 - Patents
o (http://standards.ieee.org/board/pat/pat-material.html) — IEEE SA Patent Material

Tom Prevost, Char  Ed Swmith, Vece Chacn Bl Chin. Secrnetary

Instructions for the WG Chair

The IEEE-SA strongly recommends that at each WG meeting the chair
or a designee:

. Show slides #1 through #5 of this presentation
. Advise the WG attendees that:

. The IEEE’s patent policy is consistent with the ANSI patent policy and is described in
Clause 6 of the IEEE-SA Standards Board Bylaws;

« Early identification of patent claims which may be essential for the use of standards
under development is encouraged;

« There may be Essential Patent Claims of which the IEEE is not aware. Additionally,
neither the IEEE, the WG, nor the WG chair can ensure the accuracy or
completeness of any assurance or whether any such assurance is, in fact, of a
Patent Claim that is essential for the use of the standard under development.

« Instruct the WG Secretary to record in the minutes of the relevant WG meeting:
« That the foregoing information was provided and the five slides were shown;

« That the chair or designee provided an opportunity for participants to identify patent
claim(s)/patent application claim(s) and/or the holder of patent claim(s)/patent
application claim(s) that the participant believes may be essential for the use of that
standard;

« Any responses that were given, specifically the patent claim(s)/patent application
claim(s) and/or the holder of the patent claim(s)/patent application claim(s) that were
identified (if any) and by whom.

« Itis recommended that the WG chair review the guidance in the Standards
Companion on inclusion of potential Essential Patent Claims by normative reference.

Note: WG includes Working Groups, Task Groups, and other standards-developing committees.

(Optional to be shown) 1 May 2007 [updated 17 Jan 2008]
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Highlights of the IEEE-SA Standards Board
Bylaws on Patents in Standards

« Participants have a duty to tell the IEEE if they know (based on personal awareness) of
potentially Essential Patent Claims they or their employer own

« Participants are encouraged to tell the IEEE if they know of potentially Essential Patent
Claims owned by others

» This encouragement is particularly strong as the third party may not be a participant in the
standards process

« Working Group is required to request assurance
« Early assurance is encouraged
« Terms of assurance shall be either:
» Reasonable and nondiscriminatory, with or without monetary compensation; or,
« A statement of non-assertion of patent rights
« Assurances
« Shall be provided on the IEEE-SA Standards Board approved LOA form
. May optionally include not-to-exceed rates, terms, and conditions
« Shall not be circumvented through sale or transfer of patents
» Shall be brought to the attention of any future assignees or transferees
« Shall apply to Affiliates unless explicitly excluded
« Areirrevocable once submitted and accepted
« Shall be supplemented if Submitter becomes aware of other potential Essential Patent Claims
« A “Blanket Letter of Assurance” may be provided at the option of the patent holder
« A patent holder has no duty to perform a patent search
o Full policy available at http://standards.ieee.org/guides/bylaws/sect6-7.html|#6

Slide #1 1 May 2007 [updated 17 Jan 2008]

IEEE-SA Standards Board Bylaws on Patents in Standards

6.2 Policy

IEEE standards may be drafted in terms that include the use of Essential Patent Claims. If the IEEE
receives notice that a [Proposed] IEEE Standard may require the use of a potential Essential Patent
Claim, the IEEE shall request licensing assurance, on the IEEE Standards Board approved Letter of
Assurance form, from the patent holder or patent applicant. The IEEE shall request this assurance
without coercion.

The Submitter of the Letter of Assurance may, after Reasonable and Good Faith Inquiry, indicate it is
not aware of any Patent Claims that the Submitter may own, control, or have the ability to license that
might be or become Essential Patent Claims. If the patent holder or patent applicant provides an
assurance, it should do so as soon as reasonably feasible in the standards development process once
the PAR is approved by the IEEE-SA Standards Board. This assurance shall be provided prior to the
Standards Board’s approval of the standard. This assurance shall be provided prior to a
reaffirmation/stabilization if the IEEE receives notice of a potential Essential Patent Claim after the
standard’s approval or a prior reaffirmation/stabilization. An asserted potential Essential Patent Claim
for which an assurance cannot be obtained (e.g., a Letter of Assurance is not provided or the Letter of
Assurance indicates that assurance is not being provided) shall be referred to the Patent Committee.

A Letter of Assurance shall be either:

a) A general disclaimer to the effect that the Submitter without conditions will not enforce any present
or future Essential Patent Claims against any person or entity making, using, selling, offering to sell,
importing, distributing, or implementing a compliant implementation of the standard; or

b) A statement that a license for a compliant implementation of the standard will be made available to
an unrestricted number of applicants on a worldwide basis without compensation or under
reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination. At its sole option, the Submitter may provide with its assurance any of the following:
(i) a not-to-exceed license fee or rate commitment, (ii) a sample license agreement, or (iii) one or
more material licensing terms.

Slide #2 1 May 2007 [updated 17 Jan 2008]
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IEEE-SA Standards Board Bylaws on Patents in Standards

Copies of an Accepted LOA may be provided to the working group, but shall not be discussed, at any
standards working group meeting.

The Submitter and all Affiliates (other than those Affiliates excluded in a Letter of Assurance) shall not
assign or otherwise transfer any rights in any Essential Patent Claims that are the subject of such Letter
of Assurance that they hold, control, or have the ability to license with the intent of circumventing or
negating any of the representations and commitments made in such Letter of Assurance.

The Submitter of a Letter of Assurance shall agree (a) to provide notice of a Letter of Assurance either
through a Statement of Encumbrance or by binding any assignee or transferee to the terms of such
Letter of Assurance; and (b) to require its assignee or transferee to (i) agree to similarly provide such
notice and (i) to bind its assignees or transferees to agree to provide such notice as described in (a) and

This assurance shall apply to the Submitter and its Affiliates except those Affiliates the Submitter
specifically excludes on the relevant Letter of Assurance.

If, after providing a Letter of Assurance to the IEEE, the Submitter becomes aware of additional Patent
Claim(s) not already covered by an existing Letter of Assurance that are owned, controlled, or licensable
by the Submitter that may be or become Essential Patent Claim(s) for the same |IEEE Standard but are
not the subject of an existing Letter of Assurance, then such Submitter shall submit a Letter of
Assurance stating its position regarding enforcement or licensing of such Patent Claims. For the
purposes of this commitment, the Submitter is deemed to be aware if any of the following individuals
who are from, employed by, or otherwise represent the Submitter have personal knowledge of additional
potential Essential Patent Claims, owned or controlled by the Submitter, related to a [Proposed] IEEE
Standard and not already the subject of a previously submitted Letter of Assurance: (a) past or present
participants in the development of the [Proposed] IEEE Standard, or (b) the individual executing the
previously submitted Letter of Assurance.

Slide #3 1 May 2007 [updated 17 Jan 2008]

IEEE-SA Standards Board Bylaws on Patents in Standards

The assurance is irrevocable once submitted and accepted and shall apply, at a minimum, from the date
of the standard's approval to the date of the standard's withdrawal.

The IEEE is not responsible for identifying Essential Patent Claims for which a license may be required,
for conducting inquiries into the legal validity or scope of those Patent Claims, or for determining whether
any licensing terms or conditions provided in connection with submission of a Letter of Assurance, if any,
or In any licensing agreements are reasonable or non-discriminatory.

Nothing in this policy shall be interpreted as giving rise to a duty to conduct a patent search. No license
is implied by the submission of a Letter of Assurance.

In order for IEEE’s patent policy to function efficiently, individuals participating in the standards
development process: (a) shall inform the IEEE (or cause the IEEE to be informed) of the holder of any
potential Essential Patent Claims of which they are personally aware and that are not already the subject
of an existing Letter of Assurance, owned or controlled by the participant or the entity the participant is
from, employed by, or otherwise represents; and (b) should inform the IEEE (or cause the IEEE to be
informed) of any other holders of such potential Essential Patent Claims that are not already the subject
of an existing Letter of Assurance.

Slide #4 1 May 2007 [updated 17 Jan 2008]
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Other Guidelines for IEEE WG Meetings

« All [IEEE-SA standards meetings shall be conducted in compliance with all
applicable laws, including antitrust and competition laws.

. Don’t discuss the interpretation, validity, or essentiality of patents/patent claims.
. Don’t discuss specific license rates, terms, or conditions.

« Relative costs, including licensing costs of essential patent claims, of different technical approaches
may be discussed in standards development meetings.

« Technical considerations remain primary focus

. Don’t discuss fixing product prices, allocation of customers, or dividing sales
markets.

. Don’t discuss the status or substance of ongoing or threatened litigation.
. Don’t be silent if inappropriate topics are discussed... do formally object.

If you have questions, contact the IEEE-SA Standards Board Patent Committee Administrator at
patcom@ieee.org or visit http://standards.ieee.org/board/pat/index.html

See |IEEE-SA Standards Board Operations Manual, clause 5.3.10 and “Promoting Competition and Innovation:
What You Need to Know about the IEEE Standards Association's Antitrust and Competition Policy” for
more details.

This slide set is available at http://standards.ieee.org/board/pat/pat-slideset.ppt

Slide #5 1 May 2007 [updated 17 Jan 2008]
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CHAIR'SREPORT —SPRING ‘08 —-CHARLOTTE, NC

1.0 Chair’'sReport —T. A. Prevost
1.1 PESGeneral Meeting Notes
The last PES General Meeting was held in Tampa FL this summer from June 25-28.

The schedule for upcoming PES General Meetingsis as follows:
e 2008: July 20-24 in Pittsburgh, Pennsylvania
e 2009: July 26-30 in Calgary, Alberta, Canada

PES Conference & Exposition (CE) schedules:
e 2008: Transmission & Distribution (TDCE), April 21-24 in Chicago, Illinois
e 2008: Int. Conference on Power Technology (POWERCON), Oct. 12-15 in New
Delhi, India (Co-sponsored by PES)
e 2009: Power Systems (PSCE), March 15-18 in Seattle, Washington

Additional information on any of the above meetings can be found on the PES website at
(http://www.ieee.org/portal/site/pes/)

1.2 PES Technical Council Activities

Because the PES only meets once per year the Technical Council now has instituted
monthly conference calls to cover key topics. The first such conference call was held on
January 16, 2008. Tom Prevost and Don Fallon represented the Transformers Committee.

1.2.1 O& P Manual

There was confusion within SA regarding the O& P Manual. This has been clarified and
they are now considering the correct document. Action: Pat Ryan — Check on the
status of the approval. Results: The June 2006 version of the TCOP has been assigned
to an AudCom reviewer and we hope to have the results of that review prior to the March
meeting of the Standards Board. The AudCom meeting will take place on March 25th, at
1:00pm here in Piscataway.

1.2.2 Special Publicationsand Tutorials

Prabha Kundur discussed Special Publications and Tutorials. He asked the TC to
provide suggestionsfor Tutorials and thanked the TC for responding to the call for
Tutorials for GM 2008.

1.2.3 New Reporting Recommendations

TC is proposing a change to the current requirement for annual reports from committees.
It is proposed to change to a quarterly report that is less extensive than the annual report.
The quarterly report should include new activities undertaken within the individual
committee and standards and other activities that have completed significant milestones.
For the first one, it would be helpful if you included all of 2007. Action: All
Committees Due: January 31, 2008

Chair Report S08.doc 1 3/14/08
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CHAIR'SREPORT —SPRING ‘08 —-CHARLOTTE, NC

1.2.4 Joint Technical Committee M eeting

The JTCM was determined to be a great success. The meeting rooms, refreshments,
reception, and venue were well worth the conference fee of $120.00. The benefit of
having committees meet for coordinated effort was also considered to be a great benefit.
TC will encourage individual committees to join the JTCM in the future.

Action: All Committees— Report on the JTCM to your committees and suggest that
any WG, SC or Administrative Group Consider meeting thereif needed.

1.2.5 2008 General Meeting in Pittsburgh

The use of super sessions was positive for the 2007 meeting and will be continued to the
2008 meeting. Trackswill be replaced by Super Sessionsin the Call for Papers. High
value (top 10%) papers are to be sent to Rick Taylor. A TCPC meeting will be held the
first week of March in Chicago, IL to support the meeting. Costs for travel and one night
of stay will be paid for by IEEE. The question of how papers and presentations like
technical committee reports could be added to the proceedings of the meeting was asked.
The recommendation is to put a placeholder in for these papers and presentations so they
are put in the program for the meeting. If something comes up after the deadlines please
see Rick Taylor or Paula Traynor.

Dan Nordell was identified as the new editor-in-chief.

1.2.6 Standards Strategy
The Standards Strategy will be submitted to the Governing Board for approval. Action:
Paula Traynor will forward the strategy tothe TC FYI.

1.2.7 Standar ds Process | mprovements — Pat Ryan

The problem with standards format issues during the revision process (standards
maintained in Framemaker instead of Word) has been addressed by SA. Standards that
are sent out by SA for revision in the future will be converted to Word for ease of use.

I ssuing standards with dual logo has been a problem. These problems are being worked.
Standards coordination among the different committees continues to be a concern since
the advent of the electronic standards process. The role of the standards coordinator has
attained greater importance as a resullt.

1.2.8 Industry Issues and Emerging Technologies - How can PES Technical
Committees M eet Industry and Member Needs?

Rick, John and Paula are considering a retreat with representation from each of the
committees to address Industry Issues and Emerging Technologies. There will be more
information to come on this.

1.2.9 Coordinating Committee Chair & Committee Topics
Charlie Henville asked for assistance to address the issue of short circuit calculations of
wind generators. Dick Piwko with coordinate with Charlie and Om.

Chair Report S08.doc 2 3/14/08

IEEE/PES Transformers Committee Page 13 of 164
Spring, 2008 Meeting Minutes - Approved



Charlotte, NC
March 16-20, 2008

CHAIR'SREPORT —SPRING ‘08 —-CHARLOTTE, NC

1.3 Transformers Committee Activities

Progress since last meeting in severa areas of concern for the Committee, together with
notes of Committee interest, follow:

1.3.1 Cb57 StandardsCD

During the last two weeks | EEE has put togther a CD collection of Transformer
Standards. Thanks to Greg Anderson, Bill Bartley, and Bill Chiu from our committee and
Matt Cegliaour |EEE Staff Liaison aswell as Linda Sibilia, Esaleta Y earwood, Markus
Plessel, Christina Haberle from the | EEE business department for putting this together for
this meeting. The Transformers Committee officers decided to offer a discount of $100
for this collection for Transformer Committee members.

1.3.2 Committee Member ship

All are welcome to participate in the work of the Transformers Committee. Membership
in the Committee provides recognition of your peers and indication to your co-workers
and management of your active role in Committee work. If you are presently not a Main
Committee Member, and you have been actively participating in our work for at least one
full year — and can secure the acknowledgement of at least 3 Activity Chairs (WG'’s, but
must include at least one SC Chair) affirming that participation, the Committee will ook
forward to welcoming you as a member. Membership requirements and application
forms can be found in the Organization and Procedures Manual posted on the Committee
website.

1.3.3 Association Management (AM) System

All Committee members and active participants, and al individuals interested in
Transformers Committee activities, are reminded that virtually all communications on
Committee meetings and activities are handled through the Committee website
(http://www.transformerscommittee.org/) and through electronic media.  Contact
information is maintained through our Association Management (AM) system, and
administration of membership and meeting attendance records is facilitated by the AM
System. All Subcommittee and Working Group Chairs are encouraged to use the AM
system for assigning membership within their groups and for communication with their
group members. All Committee members, active participants, and interested individuals
are reminded also that you are responsible personally for maintaining the accuracy of
your contact information, through the AM system, for Committee activities and
communication. Updating your contact information in handwriting on a meeting roster
does not result in updating your Committee contact information. Keeping your contact

Chair Report S08.doc 3 3/14/08
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information maintained in the AM system assures that the Chair of any Subcommittee or
Working Group you are involved with will be able to communicate with you. Details on
enrolling and maintaining your contact information in the AM system can be found on
the Committee website.

The AM system aso alows you to check the Committee record of your membership
status in individual Working Groups, Subcommittees, and the Main Committee. This can
be done by checking your Personal Profile, and then clicking on Subgroup Details. If the
Committee record does not match your record, please review with the appropriate WG or
SC Chair.

1.3.3 Announcements/ Acknowledgments

The Committee notes with sadness the passing since our last meeting of two long time
friends, colleagues, and contributors to our standards activities — David Dunlap and Dr.
Wolfgang Knorr. Both David and Wolfgang attended our meetings and formed
friendships which will continue to stay with us with their passing.

Lastly | want to take this opportunity to thank all of you for your hard work and
dedication. |1 know that this is a volunteer organization and that your efforts go beyond
your day-to-day activities. It is through your participation that the Transformers
Committee has earned the respect of PES as a model committee.

Respectfully submitted,
Thomas A. Prevost
Chair, |IEEE/PES Transformers Committee

Chair Report S08.doc 4 3/14/08
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1.4 Chair's Remarks and Announcements at the Main Committee Meeting

Comments and announcements from the Chair at the start of the Main Committee Meeting on Thursday,
March 20 (in addition to the Chair's Report above) included the following:

1)

2)

3)

4)

5)

6)

7

The Chair opened the meeting by acknowledging the southern hospitality of the host team led by
Robert Thompson of the Shaw Energy Delivery Services and asked Robert to come up to the
podium for some remarks about the meeting thus far. Robert indicated the experience of hosting
this meeting was very enjoyable and enriching. Robert briefly introduced his core team and
thanked each of them (Steve and Jacque) for their contribution and support. Robert also made a
special acknowledgement for Greg Anderson and Sue McNelly and thanked them for their
support and dedication behind the scene.

The Chair also thanked everyone for attending the meeting and indicated this being the largest
meeting measured by the number of attendees at over 450. Although the success of the meeting
is often gauged by the number of attendees, these numbers do not reflect the real success of our
efforts. The Transformers Committee is responsible for maintaining and developing over 90
standard projects. The success of the committee’s effort is in large part due to the dedicated
volunteers beyond the attendees at these meetings. The participation of our volunteers in
reviewing draft documents and balloting standards are also crucial to the success of our efforts.

Continuing education for the attendees is another important area for the committee. This is
accomplished not only through the tutorials at the meetings, but also through involvement of the
meeting attendees in the technical discussions at our meetings and through the publication and
review of Technical Papers. The Chair encourages the committee members to write and publish
technical papers.

The chair also encouraged the new comers to start making contributions by joining a task force or
a working group. There is no need to wait to “pay your dues” before a new member is allowed to
participate. Please feel free to start contribute towards our efforts. A good way to start is by
responding to the email requests for the reviews and commenting of draft documents.

The increase in the number of attendees at our meetings, the increase in the number of technical
papers we are reviewing, and the increase in the number of projects we are under taking are all
indication of success of our endeavor.

The Chair acknowledges that it is frequently more difficult for our members to attend meetings at
oversea locations. Our committee has a tradition of strong representations from overseas
countries, which contributed greatly to our success. These attendees have traveled a long ways
to participate in our meetings. To reciprocate our appreciation and the recognition of the global
market, the committee will continue to explore opportunities for meetings are oversea locations
every four to five years.

Transformers Committee Membership is frequently misunderstood. By just coming to the
meeting and participating in working groups and subcommittees does not constitute automatic
membership for the Transformers Committee membership. The membership is obtained through
an application process with sponsorship from at lease three subcommittee or working group
chairs.
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2.0 Approval of Minutes from Fall, 2007 Meeting

Chair asked that a motion be made to approve the minutes of the Fall, 2007 (Minneapolis,
MN, USA) meeting. A motion was made and seconded from the floor. The Chair asked
for a voice vote, which was unanimously approved. The Chair declares the Fall, 2007
Minneapolis minutes approved as written.
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3 Administrative Subcommittee — Tom A. Prevost

The meeting took place at the Westin Charlotte, Harris Room on Sunday March 16, 2008. The meeting
was call to order at 2:03 pm

3.1 Introductions
Introductions were made by members and guests

3.1.1 Members & Guests
The following members of the Subcommittee were present:

Gregory Anderson Ramsis Girgis Thomas Prevost
William Bartley Ken Hanus Jeewan Puri

Bill Chiu Charles Johnson Edward Smith (Ed)
Richard Dudley Thomas Lundquist James Smith (Jim)
Fred Elliott Carl Niemann Loren Wagenaar
Donald Fallon Donald Platts

The following members were absent:
Richard Ladroga

The following guests were present:
Peter Balma Jodi Haasz Dan Mulkey
Matthew Ceglia Soo Kim

3.2 Meeting Minutes

Review and approval of the unapproved minutes from the Minneapolis, Missouri meeting:

The Minneapolis meeting minutes were reviewed. Two corrections were received to correct the
attendance record to include Bill Bartley and Wanda Reder. The minutes will be updated to include Bill
Bartley and Wanda Reder as present during the administrative subcommittee. The motion was made by
Loren Wagenaar to approve the minutes with these addition and seconded by Ken Hanus. The motion
passed with no descending votes

3.3 Agenda Review

IEEE/PES TRANSFORMERS COMMITTEE
ADMINISTRATIVE SUBCOMMITTEE MEETING — DRAFT AGENDA

Introduction of Members and Guests (:05)
Approval of Minneapolis TX Admin SC Meeting Minutes (:05)
Additions to and/or Approval of the Agenda (:05)
Meeting Arrangements, Host Report, and Committee Finances
4.1 - S’08 — Charlotte — R. Thompson (:05)
4.2 - Meetings/Finances - GW Anderson (:20)
4.2.1 Discussion of excess funds
5. IEEE Staff — (IEEE Liaison Staff) (:20)
5.1 - Category D Liaison — J. Haasz
6. Chair's Report — Tom Prevost (:05)
7. Vice Chair's Report — Ed Smith (:05)
8. Secretary's Report — Bill Chiu (:05)
8.1 - Membership Review (:10)
9. Standards Report — Bill Bartley (:30)
10.Break (:10)
11.New Business, Committee Planning (:40)
11.1 - TX Committee O&P Manual — T Prevost/P Balma

el
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11.2 - Robert’s Rules of Order — T Prevost
11.3 - Other
12.Committee Service Awards — Don Fallon (:10)
12.1 - Awards at Tuesday Luncheon
12.2 - Awards for WG Chair for reaffirmations
12.3 - Awards for outstanding contributions from WG members
13.Subcommittee Reports - Roundtable (:25)
14.0Id Business (:20)
14.1 - Financial Reporting Requirements — Establishment of Treasurer’s position — T Prevost
14.2 - Vu-Spec CD-ROM of Transformer Standards
14.3 - Other
Adjourn

3.4 Meeting Arrangements SC

3.4.1 Meeting Arrangements, Host Report, and Committee Finances
Meeting attendance for Charlotte is:

Registered Attendees 469
Spouses 58
Sunday Reception 363
Monday Standards Luncheon 139
Tuesday Speaker Luncheon 228
Wednesday Dinner Social 207

3.4.2 S'08 — Charlotte — R. Thompson (:05)

The meeting arrangement is going smoothly so far. The Sunday tour group departed at 8:05 am and the
group is off to have a good time. Expected return back to the hotel before the reception this afternoon.
There is one change on the speaker for the Tuesday Luncheon. The topic remained unchanged. It will
be on the industry trend on nuclear power.

3.4.3 Meetings/Finances — G. W. Anderson (:20)

Future meeting time slots and locations:

FO8 (October 5-9, 2008) - Porto, Portugal at the Hotel Porto Palacio.

Room rate is €120 (single), €140 (double); inclusive of taxes, breakfast, high speed internet connection in
the room, and spa admission. The room registration will be via paper form via fax or email. Please be
sure to ensure a confirmation is received after the reservation is made. Please note that tips/service
charges are included.

S09 (March 15-19, 2009) — Location TBD. Possibly in Southern California/San Diego area.
FO9 (October 18-23, 2009) —Location TBD.
S10 (March 7-11, 2010) — Location TDB. Will be in the US, possibly in the Midwest region.

The Meeting Subcommittee Chair also mentioned that we now have a committee debit card for purchase
of supplies and equipment. It offers a convenient way to pay for committee expenses.

3.4.3.1 Discussion of excess funds

Meeting Finances:

The committee financial condition is very healthy.

Balance before the “Fall 2007” Minneapolis, MN meeting is $44,438.59
Balance before the “Spring 2008” Charlotte, NC meeting is $47,526.96
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The latest balance is after we spent some money on much needed equipment. The officers have made
decisions and spent some of our funds on a group of much needed items to increase the value we bring
to our membership. These expenditures included:
e The committee bought 4 PC projectors and commercial grade wireless network equipment.
e Offering a one-time free registration for new meeting attendees in the user category as a part of
the “bring a buddy program.”
e Offering an additional $100 discount on the CD-ROM collection of the standards sponsored by
the committee (PE/TR). This special discount offer is only valid at the Charlotte meeting and only
available to full “Committee Member.”

We will not be selling any products/books at the next meeting in Porto, Portugal due to cost associated
with international shipment and tariff.

The Chairman brought forth the great suggestions from our Ad-Hoc member P. Balma. A brief
presentation on these suggestions and the preliminary feedback received from the AdSubcom members
were shared with every one. The details of these suggestions are included in the Appendix A.

The committee has received some positive feedback on the one-time offering of the “bring a buddy”
program at this meeting. Suggestion was made that perhaps we should consider extending this offer to
future meeting so that we can improve the quality and ratio of the various membership affiliations such
that there is a more balance mixture of users and manufacturers. As a further improvement,
consideration will be given to improve this program on possibly pairing up a seasoned member to a new
comer and provide mentorship for this new attendee.

There was also further discussions that there should be more considerations on how to improve the
value-add for our membership rather than driven by the motivation to spend the excess funds.

Some further discussion also took place on the need to push forward on the role of committee historian.
It was also mentioned that a book is available from Amazon.com on the history of transformer and is
available for approximately $13.

The Chair solicited for volunteers for a group of three to five AdSubcom members to form a task force to
further evaluate these suggestions and provide a set of final recommendations on how to increase the
values for our membership and how to finance these recommendations on value-add activities at the next
meeting.

Don Fallon, our Award Subcommittee Chair and Peter Balma, ad-hoc member, stepped forward to take
on this action item and will work with Greg Anderson to develop a set of recommendation by the next
meeting.

3.5 |IEEE Staff

Representing IEEE at the Administrative Subcommittee Meetings were:
Jodi Haasz

Matt Ceglia

Soo Kim

J. Haasz shared the progress in working with IEC TC14 on improving the working relationship between
IEC and IEEE. A group of representatives (Phil Hopkinson, Jin Sim, amongst others) attended the IEC
TC14 meeting in Mexico City and made a presentation about the IEEE TC work. Based on that meeting
and previous working experience with IEC TC14, there are opportunities for us to take a more proactive
role in shaping our relationship with IEC TC14. IEC has expressed interest in working on a join project
with IEEE. A suggestion was made for a Category D liaison representing the IEEE TC to work jointly on
this project with IEC. Another idea was also brought forth to consider inviting some IEC members to our
upcoming meeting in Porto. Additional discussion also took place on the various options that are
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available to communication and market the IEEE TC meetings, including working with the local IEEE
section in Portugal.

Some discussion also took place about the motivation of the existing IEC users to learn about the IEEE,
partly driven by the globalization of commerce/international trade and the interest in the US market.

A suggestion was also made on the need to seek out a credible “intermediary” who is well respected in
the IEC communities and also have good knowledge of IEEE and are willing to champion and speak on
behalf of IEEE. The committee will seek out this intermediary in the coming months.

It was also mentioned that CIGRE meeting transformer committee will be participating in the IEC T110.
This is another opportunity to enhance

On the dual logo front, the draft of PC57.15 (step voltage regulators) has been making great progress in
getting a preliminary nod of approval from IEC working group. The WG chair, Craig Colopy, has made a
great effort in making it as a stand-alone document. Positive changes also included modifying the
references, moving some references to informative bibliography, and also adding normative references to
IEC standards when appropriate.

PC57.123, the loss tolerance guide, is another candidate that we will be working on to move towards dual
logo.

M. Ceglia brought forth the suggestion of creating a join task force/ad-hoc study group between the
Switchgear and the Transformers Committee to provide guidance on the age-old issue of altitude
corrections given that there is a positive relationship between the two technical committees. This was
trigger by a recent balloting comment received from balloters of the Switchgear Committee on the
PC57.21 document chaired by R. Dudley. Preliminary discussion and feedback from both the Chair and
Standards Coordinator of the Switchgear Committee were all positive and enthusiastic about the
approach. Some further discussion took place on appropriate jurisdiction of this task force and whether
this should be under the PES SCC. It was mentioned that the source of altitude adjustment came from
the IEEE Std 4 (high voltage test) group, thus it should be the source of the interpretation on this issue
and whether the adjustment is applicable only above 1000 ft level. It was also mentioned that the
Substation Committee also needs to be involved. The action item is for the Chair, Standards Coordinator,
and the WG Chair on the PC57.21 to get together and decide the course of action.

3.6 Chair’'s Report —T. A. Prevost
Refer to Section 1.0 for a complete “Chair’'s Report”

3.7 Vice Chair’s Report — E. Smith
Refer to Section 4.0 for a complete “Vice Chair's Report”

There will be 15 papers to be presented at the upcoming T&D Expo in Chicago (Wed, April 23, 2008)

At the PES meeting in Pittsburg (July 20 — 24, 2008), a total of 15 transformers related paper will be
presented there. A total of 10 papers in two paper sessions of five each and five paper in the poster
session.

There were over 1000 papers at the last PES general meeting. It was mentioned that the rule for
submitting papers for meetings and conferences has been very lax. PES is looking to tighten up the
paper review process for meetings and conferences. A new format will be considered for future poster
session. There will be a “quasi” poster session where each of the authors will be allocated five or ten
minutes or so of giving an abstract of the paper, followed by three hours of poster session.
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3.8 Secretary’s Report — B. Chiu

3.8.1 Membership Review
Voting Members — Three new members was approved and added at the Minneapolis, MN meeting:

) Roger Wicks DuPont Producer
o Gary Hoffman Advanced Power Technologies Producer
. Mark T. Gromldvits Federal Pacific Transformers Producer

A welcome letter was sent to this new member. Again our aim is to encourage active participation in the
work of the committee, and encourage all participants to become members of the committee.

We will continue to encourage and work with all Subcommittee Chairs on a new member sign-up
campaign.

Please note that we now have eight (8) member types. The Administrative Subcommittee approved
adding two member types at the Dallas meeting. Remember the AMS does not consider Interested
Individuals as “active members”. Notice that Interested Individuals do not show-up in the pie-charts.
Note also that this report does not indicate the “Interested Individual - IEEE Life Members”. That's
because right now, there are none (zero).

Membership, including changes made at the Minneapolis meeting now stands at:

Interested Individual 626
Interested Individual - IEEE Life Member* 0

Total Interested Individuals 626
Active Participant 217

Active Participant - IEEE Life Member* 4

Total Active Participants 221
Committee Member 188
Committee Member - Emeritus Member* 7
Committee Member - IEEE Life Member* 21
Committee Member - Corresponding Member 1

Total Committee Members 217
TOTAL IN AMS DATABASE 1064

* indicates this member type receives a discounted registration fee.

See Attachment “XX” for Membership Chart

3.8.1.1 Committee and Subcommittee Directory Rosters

In order to provide indemnification to working group and subcommittee members it is crucial that
membership lists be maintained. Fortunately the new AM system should make this simple to administer.
It is important that each Subcommittee and working group chair keep the rosters updated so that this
information can be provided to the IEEE SA.

3.8.2 New Member Applications

Seven new applications for Committee Membership have been received and will be submitted for
approval at the Charlotte meeting:

Name Company Affiliation Category
e Richard L. Amos Unifin International Producer
e Paul Boman Hartford Steam Boiler Producer
IEEE/PES Transformers Committee Page 22 of 164
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o Jeff Benach On-Line Monitoring, Inc. Producer

e Robert G. Ganser Transformer Consulting Services Consultant

e Eduardo Garcia Siemens Producer

e Vinay Mehrotra Waukesha Electric Systems Producer

e Joseph P. Melanson  J. Melanson, Inc. General Interest

These applications were review and approved at the Administrative Subcommittee meeting with
descending votes.

The Committee welcomes and encourages active participants to become Members of the Committee.
Requirements and application forms can be found in the Organization and Procedures (O&P) Manual,
accessible on the Committee website. Subcommittee Chairs are encouraged to recommend new
members, and to communicate to applicant’s awareness that Membership is a privilege gained through
active participation in Committee work at the WG and SC level.

WG and SC Chairs are reminded that signing an application sponsoring a new member signifies their
personal acknowledgement and understanding that the applicant has met the requirement of membership
and active participation and contribution for at least one year in the WG or SC they Chair. Just
because an individual attended two meetings in the role does not constitute meeting the requirement of
the Committee Membership. New member applications can be forwarded to the Secretary’s attention at
any time for review prior to the next AdSubcom meeting. Some concerns were raised on the qualification
criteria for committee membership. This issue will be address on the upcoming revision of the O&M
manual.

3.8.3 Meeting Minutes
The minutes of the Minneapolis, Minnesota, Fall 2007 Transformers Committee meeting were posted to
the committee website on Wednesday, January 30, 2008.

The minutes of the Minneapolis, Minnesota, Fall 2007 Transformers Committee meeting were mailed on
Friday, February 5, 2008, to those who ordered printed copies during meeting registration. 68 registrants
ordered printed copies of the Minutes. A total of 75 copies were printed and bound.

This will be the last meeting to offer minutes in paper form. All future minutes will be available via
electronic format only.

The cost of previous minutes was:

Raleigh (Spring '03) $3946.82

Pittsburgh (Fall '03) $714.27

San Diego (Spring '04) $1481.77 (78 @ $13.60 ea. + $357.17 postage)
Las Vegas (Fall '04) $1084.56 (60@ $12.76 ea. + $319.17 postage)
Memphis (Fall '05) $643.07 (postage $468.07 + printing $175)
Costa Mesa (Spring '06) 723.64 postage $263.64 + printing $460)
Montreal (Fall '06) $1020.19 (postage $291.25 + printing $728.94)
Dallas (Spring '07) $1379.31 (postage $435.55 + printing $943.76)
Dallas (Spring '07) $1379.31 (postage $435.55 + printing $943.76)
Minneapolis (Fall 2007) $1365.81 (postage $463.51 + printing $954.26)

Subcommittee Chairs are requested to submit their SC Minutes for the Charlotte, North Carolina Meeting
by May 16, 2008. Minutes should be submitted via e-mail to the Secretary bill.chiu@ieee.org , with a copy
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to Susan McNelly simcnelly@ieee.org for posting on the Committee website. The submittal should be
formatted in Word 2002 (or earlier versions) and should be formatted in the format as shown in the
present assembled Minutes, with numbering as indicated in Main Committee Meeting Agenda. Please
indicate total attendance count for each Subcommittee, Working Group, and Task Force meeting in your
Minutes. Please do not send a copy of the attendance listing for this attendance count. If a SC Vice-
Chair, Secretary, or other SC member is preparing the SC Minutes, please let them know these details
about Minutes submittals.

A reminder for the May 16 date will be sent to each Subcommittee Chair on Monday, May 5, 2008. |
know we are all busy but delaying this task could cause problems in finalizing the publication and posting
prior to our next scheduled meeting. In the future all Subcommittee Chairs should plan on completing
and submitting your minutes and documents for publication in the posted minutes immediately following
the meeting (within several weeks).

3.9 Standards Report — B. Bartley

Refer to Standards Report on activity since the October, 2007 Meeting (Minneapolis, Minnesota) dated:
March 11, 2008 published in the Main Meeting Minutes.

Attention was made to the following list of PARS that have not started the balloting process and will be
expiring at the end of 2008. The responsible Subcommittee chairs are requested to coordinate with each
of the Working Group Chair to take appropriate actions prior to the deadline in October 20, 2008.

PC57.12.10 Standard Requirements for Liquid-Immersed Power Transformers

PC57.100 Standards Test Procedure for Thermal Evaluation of Insulation Systems for Liquid-
Immersed Distribution and Power Transformers

PC57.148 Standard for Control Cabinets for Power Transformers

PC57.150 Guide for the Transportation of Transformers and Reactors Rated 10,000 kVA or larger

The Standards Subcommittee provides the following Attachments in the Appendix.
Appendix C - Transformer Standards Development Status & Transformer Committee Organizational

Chart

There are a number of standards that will expire at the end of 2008. These include:
C57.12.56 C57.12.80 C57.124
C57.12.58 Ch57.121

3.10 NEW Business

3.10.1 TX Committee O&P Manual — T Prevost/P Balma

An overview presentation was given on the guidelines for PES O&P manual. A brand new draft of O&P
for our committee was developed based on the PES template. Each of the major sections of the O&P
manual was also discussed.

The Chair requested the members of the AdSubcom to review the new draft. The Chair will issue a
survey ballot in the next two months to solicit all the comments from the AdSubcom members. The new
draft will be updated to provide distinction between the mandatory sections and area where we would
have the flexibility to revise and update. The goal is to complete the final draft before the next PES TC
meeting in June, 2008.

See Appendix B for the presentation slides.
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3.11 Robert’s Rules of Order — T Prevost

The issue and discussion centered on whether there is a need to educate the WG chairs and activity
leaders so that we have a more effective and productive meeting. There were several suggestions given
on how best to educate our activity leaders:

o Distribute the WG Chair guideline previously compile by Distribution Subcommittee.
Ed Smith will search for this document and distribute to AdSubcom members.
e Provide training at future Monday Luncheon

It was also mentioned that the meeting minutes should not include the name of the individuals, but rather
in third party noun.

3.11.1 Other - Single Phase Excitation Test

Both chairs of Dielectric Test and Performance Characteristics jointly presented the issue of single-phase
excitation tests. This came up during the latest push to capture all the changes in PC57.12.90. The main
issue is whether this is factory test or field test. This test is referenced as “other” test in Table 21 of
C57.12.00-2006. Based on the survey of both Subcommittees, it was determined that it was not ready for
the current revision of PC57.12.90.

It was mentioned that this test should not be an acceptance test, but rather as a quality check in the
factory or in the field. After further discussion on which subcommittee should have the jurisdiction on this
issue, it was determined that Standards Subcommittee will be the responsible subcommittee since it also

has the responsibilities for C57.12.00, 12.90, and PC57.152 (IEEE 62). It was also determined that this
test is to be included in the PC57.152.

3.11.2 Committee Service Awards

A brief discussion took place on the plan to implement some award and recognition at the Tuesday
Luncheon.

In addition to PES award on the development and revision of standards, reaffirmation efforts will also be
recognized formally by the Transformer Committee. Each of the WG also has the opportunity to request
a SA Board certificate to recognize significant contributors in the working group. This effort will be
coordinated with the Award Subcommittee chair so that we could present this recognition in the
appropriate forum.

Distinguish service award was also discussed for both the PES level and the TC level.

Meritorious Award is a new category that we will be instituting starting at the next meeting.

The IEEE Fellow status and nominating process was also discussed. A suggestion was made to mention
this at the Thursday main meeting and seek nominations.

In addition, the committee will also recognize the new members with the issuance of member certificate.
See Report from Don Fallon to be published in the Main Committee Minutes for further details.

3.12 Subcommittee Reports

3.12.1 Bill Bartley - Standards Subcommittee
NO REPORT
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3.12.2 Loren Wagner - Dielectric Test Subcommittee
NO REPORT

3.12.3 Ramsis Girgis - Performance Characteristics Subcommittee
NO REPORT

3.12.4 Don Platts - Insulation Life Subcommittee

An issue was raised on the need to coordinate the meeting schedule between EL&P and Distribution

Subcommittee and IL Subcommittee so that there could be better representation from the distribution

groups at the Insulation Life Subcommittee. There was agreement among those present to adjust the
meeting schedule so this can be done.

3.12.5 Fred Elliott - Bushings Subcommittee

One new working group will start at this meeting - PC57.19.03 (HVDC bushing standard). The chair will
most likely be Les Recksiedler, pending verification of the IEEE SA membership status.

3.12.6 Tom Lundquist - Power Transformer Subcommittee
NO REPORT

3.12.7 Jim Smith - Instrument Transformer Subcommittee
NO REPORT

3.12.8 Richard Dudley - HVDC Converter Transformers & Reactors
Subcommittee
NO REPORT

3.12.9 Carl Niemann - Underground Transformer & Network Protector
Subcommittee
NO REPORT

3.12.10 Ken Hanus - Distribution Transformer Subcommittee
PC57.12.38 will have a new co-chair, Mike Faulkenberry from George Power.

3.12.11 Charles Johnson - Dry Type Transformer Subcommittee

PC57.12.91 WG chair will not be attending this meeting. The Subcommittee chair will be filling in for him
in the WG meeting.

3.12.12 Jeewan Puri - Audible Sound and Vibration Subcommittee
NO REPORT

3.12.13 Greg Anderson - Meetings and Planning Subcommittee
NO REPORT

3.12.14 Richard Ladroga - Insulation Fluids Subcommittee

NOT PRESENT
NO REPORT
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3.13 OLD Business

3.13.1 Financial Reporting Requirements — Establishment of Treasurer’s
position — T Prevost

This issue will be handled through the revision of the O&P manual. The draft will include the proposed
roles and responsibilities. AdSubcom members will ballot on the revision of the O&P manual.

It was also mentioned that there is a substantial effort to manage and maintain the financial reporting for
both the transformer committee and the IEEE SA Audit Committee.

The Chair again emphasized the importance of participating in the balloting of the O&P revision.

3.13.2 CD-ROM of Transformer Standards

Thanks to the tremendous effort on the part pf IEEE staff, lead by Matt Ceglia, and few dedicated
individual from the committee, we are able to offering for sales the CD-ROM collection of the latest PE/TR
sponsored standards. |IEEE is offering a 10% discount at this meeting. A list of frequently asked Q&A is
available on the copy-right limitations of the how these electronic pdf documents can be use.

3.14 Adjournment
Meeting was adjourned by Tom Prevost at 5:28 PM.
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VICE CHAIR’S REPORT - SPRING 08 - CHARLOTTE, NORTH CAROLINA

4.0 Vice Chair’s Report —J. Edward Smith

The follow ing items represent a report on activities of PES Committees on w hich the
Vice Chair serves as Committee representative.

4.1 Technical Paper Sessions

4.1.2 2008 IEEE PES Transmission and Distribution Conference Chicago,
lllinois. The meeting will be held on April 20 — 25, 2008 in Chicago. We
have received 15 papers for review for this conference. and will be included
in the “Poster Session” on Wednesday April 23, 2008.

4.1.3 2008 PES General Meeting Pittsburgh, Pennsylvania. The 2008 IEEE
PES general meeting will be held in Pittsburgh on July 20-24 2008. We
have received 15 papers for presentation. 10 will be included in two
sessions of five each on Wednesday, July 23, 2008 w ith the remaining 5
included in the “Poster Session”.

4.2 Committee Organization and Procedures Manual

The Transformers Committee O&P Manual revision is currently in process under the
direction of Tom Prevost past Vice Chair, current Committee Chair and Peter Balma.

Respectfully submitted,
J. Edw ard Smith
Vice Chairman

VC REPORT f07.doc 1 10/12/07
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5.1 Meeting Attendance

The Standards Subcommittee met on Wednesday, March 19, 2008, at 4:30 PM. The meeting roster was
circulated. There were 33 members and 44 guests present. Six guests requested membership.

5.2 Approval of previous meeting minutes

Ken Hanus motioned for approval of the minutes. Steve Antosz seconded the motion. The meeting minutes
from the fall 2007 meeting in Minneapolis, Minnesota, were approved as written.

5.3 WORKING GROUP REPORTS.

55.1  Cont. Revision of C57.12.00 — D. Kim, - The status is Ready to Ballet within a month; or as soon as a few
tables are finished. However a Ballot Invitation Extension is planned to coordinate with C57.12.90. There
are currently 169 requesting to ballot.

5.5.2  Cont. Revision of C57.12.90-2006 — S. Antosz- The status is:
- The draft for ballot has been finalized. It has completed the IEEE Mandatory Editorial Coordination
review and the legal review. It is ready to be submitted for ballot, however, it will be held until C57.12.00
is ready, so both documents can be balloted at the same time. It was reported that 12.00 will be finalized
within a month.
- The ballot pool has already closed with 159 people. After the meeting, several people approached the
Chair and expressed an interest to get in joining the ballot pool. Therefore, the ballot pool invitation was
extended, until April 18.
- There are ongoing and new projects within the various Subcommittees for future revisions to C57.12.90.

Note for a. & b. above -- the IEEE SA (Matt Ceglia) Will request an extension to synchronize the balloting with
C57.12.90) Also, a cover letter to explain the purpose of simultaneous balloting of C57.12.00 and C57.12.90
will be prepared for issuing with the notice to ballot. (Bill Chiu)

55.3 WG on Revision of IEEE C57.152 (old 62) — J. Verner — The 3" meeting of Working Group on the
Guide for Diagnostic Field Testing of Fluid Filled Power Transformers, Regulators and Reactors had
72 in attendance. There was no conflict with the patent statement. The previous meeting minutes were
approved. Two web meetings here held since the last formal meeting, so much progress has been made on
the revised standard.

The proposed draft for Partial Discharge Measurement was discussed. The question was asked, how
often is PD testing used in the field? It is a specialized test and not frequently used however, RIV testing
with a narrow band is best and can help to locate problems. Additional wording will be proposed to
explain the more common practices.

Annex D Dew Point Testing - It was agreed that stronger words should be placed in the initial paragraph
that Dew Point Testing is a measurement of surface moisture and not the average moisture in the insulation.
Reference to C57.93 should be made.

A new section on Furan Testing was discussed. Joe Kelly agreed to update the section to include a
comment that the furan testing should be done prior to oil treatment. A caution should be considered as all
furans are not necessarily bad. The WG needs to be careful not to make detailed interpretation of test
results but to present material as a guide. Some concern was also expressed that is premature to include the
Furan Testing in the Field Testing Guide. Another suggestion was to include it in the Annex. It was agreed
that this section should be coordinated with the Task Force on Furans.

Chart of Commission, Routine and after Fault Testing was discussed and only power transformers
should be included not distribution transformers. Extra columns should be deleted.

Frequency Domain Dielectric Spectroscopy (FDS) This test began in the early 1990s and was initially
used in the field in 1997. There are no other IEEE guidelines or standards regarding this testing. Even the
CIGRE document referenced is in draft form. Peter Werelius will check with CIGRE to see if he can share
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this information with the WG. A tutorial is being planned for the Fall Meeting in 2009. Peter also agreed
to revise the section to include most of Mark Koch’s comments.

More discussion on Moisture in Qil took place as a follow up from the web meeting, one recommendation
was that oil sampling for moisture provide the best results when oil temperature is near the maximum
operating temperature. This generally occurs in the summer (assuming peak load). We discussed Figure 4
of the Model of Dynamic Moisture Concentration Ranges in the March 9, 2004 paper. Temperature is an
independent variable in determining the moisture level and the temperature gradient is important. It was
agreed to reference C57.106 and the Task Force Paper being prepared.

In general tif files for figures should be submitted separately for publication with IEEE. They can be
included in the draft for everyone’s information during editing process.

The PAR has been submitted and accepted by the Standards Subcommittee Chair. It will be reviewed in the
next few months by IEEE. A second draft will be sent out in the next month to include sections submitted
and reviewed to date.

A third web meeting will be scheduled for May 14 (11:00 AM) Eastern Standard Time.

55.4  C57.12.80 — IEEE Standard Terminology for Power and Distribution Transformers - Tim Raymond, WG
Chair was not present. The pros and cons of issuing an Amendment versus proceeding with a complete
revision of the document was discussed by Don Platts, Tom Lundquist and Bill Chiu. Because this
standard will expire at the end of 2008, it was agreed to revise this standard. Bill Chiu agreed to lead a
small Working Group, which would add the definition of “thermal upgraded paper” and any other terms to
C57.12.80. It was noted that the Insulation Life SC had requested this definition in 2002 and it would be
appropriate to have this completed before the fall 2008 meeting, if at all possible.

555 C57.12.70 — IEEE Standard Terminal Markings and Connections for Distribution and Power Transformers
(by Steve Shull, WG Chair) - Steve Shull called the meeting to order, introductions were made, and an
attendance roster was circulated. Steve reviewed the IEEE Patent Policy and asked the group if there were
any patents that needed to be disclosed. None were announced to the group. Copies of minutes were
circulated and reviewed. Motion by Ken Hanus to approve and seconded by Alan Traut then passed by
vocal agreement.

After some discussion the following was agreed upon by consensus:

Alan Traut presented his review of sections 6.5-6.7. Alan combined the paragraphs concerning station class
transformers and unit substation. Alan’s comments were accepted for including into the draft document by
vocal agreement.

Rich Hollingsworth presented comments on his review of sections 4.1-4.2. Rich suggested replacement of
the following Figure 2 with Figure 6, Figure 3 with Figure 7, Figure 4 with Figure 3 and Figure 5 with
Figure 8, Figure 6 with Figure 11, Figure 7 with Figure 10 and Figures 1 and 8 remain as they were. Rich
also provided edits to 4.1.1, 4.1.2, 4.1.3, 4.1.4 and 4.2. The group decided to eliminate figures 2, 12 and 13.

Steve Shull gave a review of the “clock” notation and proposed a new section 8 that would provide a clear
reference for users of the standard. It was suggested that we add a legend to clarify terminal naming to
interface with IEC documents. The members were in agreement with this approach.

A motion was made to adjoin by Rich Hollingsworth and seconded by Gale Kennedy and approved by
acclamation.

55.6  TF on IEC/IEEE Cross Reference (by Jim Sim , TF Chair) The TF reviewed the progress made since the
Fall 2007 meeting. There were a total of three document sets compared. A draft comparison made by
Hasse Nordman on Temperature related issues in IEC 60076-2 and IEEE C57.12.00 and C57.12.90. This
is not a complete comparison as the IEC standard is currently undergoing final steps of a revision process,
with a projected completion by the end of 2008. Jim Thompson provided his work on comparing oil
guides (IEC 60296, 60422, and IEEE C57.106). TF chairman Jin Sim stated that there are several key IEC
documents, such as 60076-1, as well as IEEE documents currently undergoing a major revision process that

will be completed within next two years. Jin gave all TF members with specific assignments additional one
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year to complete their work. One of the guests, Hali Jackson volunteered to compare guides on DGA
during factory temperature rise tests. Jin assigned her this task and provided the latest draft of IEEE
C57.130 D17 dated June 20 2006 and IEC 61181-2007. Jin also discussed a possibility of making this TF a
"Continuous" group to monitor new and revised documents and provide comparison documents every two
years or so. This was proposed to the Standards Subcommittee for consideration.

5.6 Old Business

5.6.1 IEEE/IEC Dual Logo — Tom Prevost explained that the concept and goal of having dual logo
documents has meet much resistance, mostly due to the reference standards and guides not being
readily available to the international community users.

5.6.2  C57 Collection of Standards on CD

The IEEE-SA has published a new C57 Collection of Standards in CD version. Bill Chiu was
successful to have met the goal of having the CD collection available for our membership, by the
Spring of 2008. The sales for the CD collection were approximately 63 with another 50 to be shipped
as stated by IEEE SA (Matt Ceglia).

5.7 New Business

5.7.1  William H. Bartley, SC Chair was pleased to announce that Stephan Antosz has accepted the
assignment of Vice-Chair. The SC Secretary function is presently being performed by Kipp Yule.

5.7.2  Single Phase Excitation testing — Loren Wagenaar presented a recommendation to add section on
Single Phase Excitation testing to the Field Test Guide C57.152. He noted there may be a basis to have
itin C57.12.00 and C57.12.90, as users currently request it, only as a factory performed reference test
(not an acceptance test). Further back ground and the numerous survey comments are available on
request.

5.8 Adjournment
The meeting adjourned around 5:30PM.

Respectfully Submitted
Kipp J. Yule
Standards SC Secretary
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6.0 Recognition and Awards — Chair: Donald J. Fallon
6.1 Committee Certificates of Appreciation

Transformers Committee Certificates of Appreciation have been obtained, with approval of the
PES Awards & Recognition Chair, for the following Award recipients:

Name Service Rendered

Robert S. Thompson Host - Spring 2008 Meeting, Charlotte, NC
Richard Dudley Chair, Revision of IEEE C57.129

Mike Lau Chair, Revision of IEEE C57.93

Jim Thompson Reaffirmation of IEEE Std 637

The Awards above related to document completion are prepared by the Committee upon
approval by the IEEE SA Standards Board (IEEE SA SB) of the balloted document. As we
move forward we are including Reaffirmations with these Awards, as Reaffirmations can involve
substantial effort and are an integral part of the process of maintenance of IEEE Standards
documents.

6.2 |EEE SA Standards Board Awards

In addition to the Committee Awards above, the IEEE SA SB presents its own Award to the WG
Chair upon publication of a new or revised document, and offers the WG Chair the opportunity
to nominate significant contributors to the project for an IEEE SA SB Certificate of
Appreciation. Recipients of these IEEE SA SB Awards and Certificates of Appreciation are as
follows:

IEEE SA SB Award:

Richard Dudley Chair, Revision of IEEE C57.129

IEEE SA SB Certificates of Appreciation, for significant contributions to the Revision of IEEE
C57.129:

Lars-Erik Juhlin Pierre Riffon Peter Heinzig

Waldemar Ziomek Les Recksiedler

The Committee encourages WG Chairs, upon receipt of notification of this award by IEEE SA
SB, to consider nominating for Certificates of Appreciation those individuals whose assistance,
support, and/or contributions were instrumental to the completion of the project. The
Committee, with the concurrence of the WG Chair, will coordinate with the IEEE SA SB to
present these awards at our meetings also.

6.3 Transformers Committee Distinguished Service Award

We would like to continue to present a Committee Distinguished Service Award each year to one

Awards Report S08.doc 1 3/14/08
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of our members who is recognized by his peers as having contributed significantly and
consistently to Committee Standards activities. PES also sponsors a Technical Committee
Distinguished Service Award: “Each Technical Committee is encouraged to make one award for
outstanding service. This personal recognition acknowledges the efforts of those individuals
whose sustained performance, over many years, has contributed to the advancement of the
committee technology.” Nominees for the PES Technical Committee Distinguished Service
Award must be forwarded to the PES Technical Council Awards Committee Chair by mid-
November. | will find out whether there is a distinction between these two awards (our
Committee DSA and the PES Technical Committee DSA). In the meantime Subcommittee
Chairs, and any of our members, are asked to consider suitable candidates, and contact me with
their names over the next couple of months. We wish to be prepared to present our Committee’s
DSA award to a suitable candidate in Portugal in the Fall.

6.4 Transformers Committee Meritorious Service Awards

An internet search for information on IEEE Society and Technical Committee Awards practices
provides a number of precedents for awards for both Distinguished Service and for Meritorious
Service. Typically in hierarchy the Distinguished Service Award is ranked higher and is more
difficult to achieve, but both are given to individuals who have performed highly valued service
to their organization. As an example, here are classifications of awards give by the Computer
Society:

Distinguished Service Award

A certificate is awarded for long and distinguished service to the Computer Society at a level of
dedication and achievement rarely demonstrated. (as with our Distinguished Service Award
referenced above)

Meritorious Service Award

A certificate presented for meritorious and significant service to any Society-sponsored activity.
Qualification is enhanced by the level and number of contributions, excellence, dedication and
tenure of service.

Outstanding Contribution Award

A certificate awarded for an achievement of major value and significance to the Computer
Society. The achievement should be a specific, concisely characterized accomplishment, as
opposed to a collection of different efforts. (as with our present Committee Awards and the
IEEE SA SB Awards and Certificates of Achievement referenced above)

As Awards Chair, | would like to initiate a practice of presenting Meritorious Service Awards to

worthy Committee members.  Initially, qualifications for the award could be one of the

following:

e To recognize continuing exemplary service in notable technical contributions to multiple
Committee projects/documents over a sustained period of time

e As with the IEEE Education Society Meritorious Service Award — “to recognize pioneering
contributions to the administrative efforts of the Society over a period of years, as evidenced
by dedication, effort, and contributions.”
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If you have any additional thoughts on qualifications for Meritorious Service Awards, and if you
have potential nominees to suggest, please contact me (individual contact for nominees, to
maintain an element of surprise). Award nominees will be reviewed by the Awards Chair and
the SC Officers, and we hope to make our first presentations at our next meeting.

6.5 Nominations for IEEE, PES, and Technical Council Awards

There are no nominations in these categories at this time. Regarding IEEE Fellow Nominations,
we’ve missed the boat for preparation of nominations for the 2009 Class of IEEE Fellows — lets
do what we can to make sure at least one or more of our members are nominated and accepted
for the 2010 Class of Fellows. Borrowing from the IEEE Awards web pages
(http://www.ieee.org/web/membership/grade_elevation/grade_elevation.html): “The grade of
Fellow recognizes unusual distinction in the profession and shall be conferred only by invitation
of the Board of Directors upon a person of outstanding and extraordinary qualifications and
experience in IEEE-designated fields, and who has made important individual contributions to
one or more of these fields.” Nominations, including references by at least five present IEEE
Fellows and optional additional endorsements, must be completed and submitted by March 1 of
each year for the following year’s Class of Fellows. If you have a suggestion and are willing to
help assemble the nomination, let me know and I will assist in the process.

Recognition and awards provide motivation and encouragement to our members to perform at
their highest level, and provide a welcome reward to those who do. Recognition should not be
given lightly, but the accomplishments, talents, and dedication of many of our members and
participants are worthy of recognition — we should look for more opportunities for appropriate
recognition. With your help we’ll do so. Please bring any other suggestions you might have for
additional recognition and/or awards to my attention.

Respectfully submitted,
Donald J. Fallon
Chair, Awards Subcommittee
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7.0 New Business

The Chair opens the floor for new business items. The following items were brought forth on the floor as
new business items.

7.1 Jin Sim — Power Transformer Class Designation

Jin Sim raised a new business items regarding the definition of Distribution and Power transformers.
Distribution transformer goes up to around 2500 kVA and about 34.5kV. Power transformer starts around
750kVA and up. There are large numbers of transformers in between 10,000kVA and down to 2,500kVA
where some call them small power transformers and some call them large distribution transformers. With
the approval of the C57.12.36, we now have standards that described the product code distribution class
substation transformers up to 10,000kVA and 69kV.

Jin Sim proposed a motion to eliminate Class | and Class Il designations in power transformers. The
existing designation is confusing to users and manufacturers. Also the international standards such as
IEC and CSA do not have these designations, thus making the harmonization very difficult.

Motion: Eliminate Class | and Class Il designation for power transformers.

Jin Sim indicated that if a motion is passed, he proposed that the Chair to instruct all the activities leaders
to work towards eliminating these classes.

The Chair seeks out a second for the motion, which was confirmed. The Chair opens the motion for
discussion.

Discussion:

Tom Lundquist objected to having this motion at this meeting forum without some type of ability to
research the impact of this change to the specifications. It was stated that having this vote at this meeting
is somewhat inappropriate without given the voting audience the opportunity to research the full
implication of removing these class designations and there is not enough time to fully investigate the
issue at hand.

Don Fallon also indicated concerns for addressing this motion at this forum. It was suggested perhaps a
more appropriate approach is to raise this issue at the Standards Subcommittee where a more thorough
investigation can be made on the full implication of this change.

Joe Kelly asked that whether these class designations will be replaced by some other categorization.

Jin Sim indicated the original thoughts were the main difference is in the tests requirement. As such,
discussions were made at the Dielectric Test Subcommittee more than a year ago. A survey was made
by the Dielectric Test Subcommittee in January of 2006 regarding the test requirements of Class | and
Class Il transformers. The issue was more complicated than just the dielectric tests differences and
involved significant other technical issues.

Don Platts makes a motion to change the vote be put through a paper ballot format rather than a vote on
the open floor. This motion is denied since there is an existing open motion on the floor.

Don Platts thus made a friendly amendment the existing vote such that the vote be done through paper
ballot such as email rather than open vote on the floor.

It was also mentioned by Craig Stiegemeier that a quick search of the Class | designations appeared in
98 of the standard documents.
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Jin Sim further states the intent of the motion is not to change the documents, but rather to set the
direction. The Chair asked for a repeat of the wording of the motions. Jin Sim restates the wording of the
motion as “Eliminate Class | and Class Il designation for power transformers.”

The Chair asked for a vote on the amendment to vote on the motion through email ballot.

The voting results on the amendment

Affirmed: 63
Opposed: 15
Abstained: 4

The Chair declares the amendment passes. There were some additional discussions on the technicality
of the Robert’s Rules and on whether the rules were appropriately followed.

Tom Lundquist request the Chair tables this item and postpone this discuss to a later date. The Chair
states the vote will be done by email ballot.

7.2 Wally Binder - The PES Vote

Wally Binder brought up the issue of the pending vote by the PES member on the change to the PES
Constitution and on the proposed name change to Power and Energy Society.

“You have been asked to vote on Constitutional Amendments, including a name change.
If you have not already voted, | encourage you to vote for the constitutional changes, but
against the name change.

| feel the name change further dilutes the value of an engineering degree by removing
the word “engineering” from the name of our society.”

The Chair declared a recess time and to have the meeting reconvene at 10:10AM.

7.3 Amendment to the ltem 7.1

After the recess, Jin Sim withdraw the original motion and request the Chairs to instructs the
subcommittee chair and their respective activities leaders to investigate the impact of the eliminating the
Class | and Class Il designations. The Chair confirmed acceptance of the withdrawal of the original
motion by all involved in the discussion and amendments.

The Chairs instruct the subcommittee chairs and their perspective activity leaders to investigate the
impact of the removal of the Class | and Class Il designation for power transformers. The Chair request
that this be done prior to the next meeting and this be an item for discussion at the Administrative
Subcommittee at the next meeting.
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Insulation Life Subcommittee - Un-Approved Meeting Minutes
March 19, 2008 — Charlotte, North Carolina

8.1 Insulation Life Subcommittee — Don Platts, Chairman
The Insulation Life Subcommittee met in Minneapolis, Minnesota on March 19, 2008 at 8:00
AM. There were 73 members and 77 guests present, with 4 guests requesting membership in

the subcommittee.

The minutes of our meeting in Minneapolis, Minnesota on October 17, 2007 were approved
as written.

8.1.1 Chair’s Report

8.1.1.1 The Fall 2008 IEEE Transformers Committee Meeting will be held in Oporto,
Portugal in October. The Fall 2008 meeting location has not been finalized.

8.1.2 Project Status Reports
8.1.2.1 Reaffirmation Ballot C57.119, IEEE Recommended Practice for Performing
Temperature Rise Tests on Oil-Immersed Power Transformers at Loads Beyond

Nameplate Ratings

Subash Tuli tried to resolve the comments on the ballot. The Reaffirmation Ballot will be
presented to REVCOM next week.

8.1.3 Working Group and Task Force Reports
8.1.3.1 Working Group for the Revision to C57.91 Loading Guide - Tim Raymond

The working group was called to order by Chair, Tim Raymond, at 9:30 AM on Tuesday, March
18, 2008. Vice Chair Carlo Arpino and Secretary Susan McNelly was also present.

There were 42 members present and 67 guests with 11 guests requesting membership to the
WG. Guests requesting membership were:

William Boettger Wes Knuth Mark Tostrud
Luiz Cheim Dave Ostrander  Jennifer Yu
Bruce Forsyth Tony Pink Hanxin Zhu
Shamaun Hakim Brett Sargent

Agenda:

1. Minutes approval and patent announcement
2. Summary from Previous Meeting

3. Plan to Complete Standard

4. New Business

1
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Approval of minutes from the Fall 2007 meeting in Minneapolis, Minnesota was requested.
The minutes were approved as written.

The IEEE Patent disclosure requirements were discussed and a request was made for
disclosure of any patents that may be related to the work of the WG. There were no responses
to the request for disclosure.

Summary from previous meeting:
e Move 55C back to Annex
e Move bubble equation back to Annex (already done)
e Aging Background back to Annex

These changes have been made and are reflected in Draft 5.

Factors for moisture in oxygen in aging equation based on available data (may be more

now):
Multiplier
Paper Type | Moisture | Lundgaard | Emsley | McNutt
Upgraded 0.5% 1 1 1
1% 1.64 2
2% 4
3% 3.88
Non-upgraded 0.5% 1 1 1
1% 3.1 3.27
2% 7.29
3% 10.5 32.7

Comments on Draft 4

e Draft 4 has been out for over 1 year.
e Most should have had an opportunity to review.
e Comments on specifics or general direction?

Comment: Applying equations from the guide has met with good success when applied to
transmission units, but for distribution units there has not been the same success. They are
seeing some damaged units in the field as a result. The committee may somehow need to
come up with a capability factory based on field input. Tim asked what size units, the
response was 20 to 30MVA units.

Raymond asked Hasse Nordman if in his experience the Annex G model is really a better
model. Nordman responded that he was impressed with the Annex G method. It is one of the
best models in his opinion.

2
IEEE/PES Transformers Committee Page 38 of 164
Spring, 2008 Meeting Minutes - Approved



Charlotte, NC
March 16-20, 2008

Vice Chair Comments:

In order to streamline the document and make it more concise as a "Loading Guide™ for
Power Transformers, Carlo Arpino recommended the following sections be eliminated from
the revised document C57.91 Loading guide :

13.3 Draw Leads in Bushings
13.4.1 Tap Changer for de-energized operation (TCDE ).
13.6  Insulated lead conductors

Raymond indicated that we have all the ancillary items in the guide. The question he posed
was “should they be removed and just refer to the other appropriate guides or left in?” Jin
Sim indicated as long as we understand that the limiting factor is the windings, then as long
as there is some correlation provided it doesn’t matter what standard they reside within.
Raymond indicated that he would request volunteers to work on slimming these sections
down.

Power Transformer Rating Limits

e Always controversial
e Let’s talk a bit about it now
e Are we comfortable with current C57.91-1995 limits?
e Do people use these limits?
e Should people use these limits?
Raymond indicated that the rating limits are always controversial. The following questions

were posed to the group “Are we comfortable with current C57.91-1995 limits? Do people
use these limits? Should people be using these limits?”

Jin Sim indicated that he liked the IEC limits better. He indicated that there has been a lot of
work done by CIGRE, including a worldwide survey, which indicates a limit of 140C for hot
spot. He indicated that there are risks associated with using the 180C value that should be
identified in the Guide.

Comment: From a users standpoint, the limits need to be realistic. The guide should point
out the risks. Also indicated that cooling class needs to be taken into account.

Comment: There was a concern voiced with items such as epoxy bonded conductor that the
higher temperature limit could affect the strength of the conductor over time.

Don Fallon indicated that his company uses the limit of 180C with some concerns which they
mitigate by taking routine readings during this type of operation.
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Summer Winter Notes

Assumptions Normal/LTE/STE/DAL Normal/LTE/STE/DAL
Ambient temperature (°C) 25/32/32/32 5/10/10/10 1
Duration in hours 8760/12/0.25/0.083 8760/4/0.25/0.083 2
Top oil temperature (°C) 105/110/110/110 105/110/110/110 3
Conductor hot spot 120/140/150/150 120/140/150/150 3,4,5
temperature (°C)
Maximum loss of Excessive LOL should be Excessive LOL should be | 6
insulation life (LOL) avoided avoided
Maximum transformer 150-200 150-200 7
rating (% of nameplate)
Minimum Preload 75% 75% 8
(% of nameplate rating)
Minimum Post load (% of 75% 75% 8
nameplate rating)

Charlotte, NC
March 16-20, 2008

New Approach to PT Limits

e Added temperature limits for power transformers based on condition
o —Certain conditions may limit power transformer loading
= +High moisture accelerates aging and increases risk of bubble evolution
= L oad depending heating from stray flux may cause excessive gassing
or, if in the vicinity of a solid insulation, thermal degradation
= «Hot leads are also a concern, though these often progress too rapidly to
be caught with DGA
0 -If one set of temperature limits is given for all transformers, less astute users
will use these limits for all transformers, regardless of condition

e Tiered approach based on effort
o Simple, very conservative “one size fits all” limits for those who do not or can
not expend the effort to do further investigation.
0 Less conservative (restrictive) limits based on condition. Can be exceeded
upon further investigation to locate source of gassing and asses risk.

4
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o0 —For those who can get manufacturer advice or do detailed study, whatever
limits are deemed appropriate.

Condition Ranking

Good Moderate Marginal

Moisture <0.5% 0.5%-1.5% > 1.5%
Oxygen <3%TDG | 3%-5%TDG | >5%TDG
Methane < 120ppm 120-400ppm > 400ppm
Ethane < 65ppm 65-100ppm > 100ppm
Ethylene <50ppm 50-100ppm >100ppm

Worst case defines category rank. Could replace heating gases with TDCG limit. The
point of the condition categories is not to artificially limit loadability, but to sort out
the cases which require more investigation.

Condition Based Limits:

IEEE/PES Transformers Committee

Condition Normal | LTE (>4hrs) | STE (<4hrs)
Top Qil 95 105 110
Good
Hot Spot 120 140 160
LOL (hrs) 24 - -
Normal | LTE (>4hrs) | STE (<4hrs)
Moderate Top Qil 95 105 105
Hot Spot 120 130 140
LOL (hrs) 24 - -
Normal | LTE (>4hrs) | STE (<4hrs)
Marginal Top QOil 95 100 100
Hot Spot 110 120 120
LOL (hrs) 24 - -

Don Platts indicated an objection to a tiered approach. Justification for the rankings would be
needed, and most likely this approach would result in a negative ballot from him.

Jin Sim indicated he liked the idea of limiting the loading based on the condition of the
transformer. The problem will be applying this if you don’t have all of the data to apply it.

Comment — need to look comprehensively at all of the gases, including CO and CO..
Raymond indicated that he would like to keep the Guide as simple as possible.

Tim Raymond indicated that the condition ranking and limits are meant as guidelines. If no
further investigation is to be done, then these would be used. If you want to operate to a
higher temperature, then you would need to do more homework first. If condition category is
lower than “Good”, an assessment could be done to examine the risk further (load dependency
of gassing, likely location, etc.).

5
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Plan to complete Guide:

= Every member was asked to pick at least one section and review it. Review to be
completed by May 15.

= Review comments will be integrated and resolved by June 15.

= Draft 6 to be sent out for a straw ballot of IL Sub this coming summer (2008).

= Review comments at the next meeting.

The meeting was adjourned at 10:35 am.
Respectfully Submitted

Tim Raymond
Working Group Chair

8.1.3.2 Working Group On Thermal Evaluation Of Power And Distribution
Transformers (C57.100) — Roger Wicks

8.1.3.2.1 Introduction and Rosters

The working group met on Monday, March 17, 2008 at 11:00 AM with 21 members and 92
guests attending, with 15 guests requesting membership. This brings the number of members
to 72.

8.1.3.2.2 Approval of minutes from October 15, 2007 meeting
The minutes of the October 15, 2007 meeting in Dallas were approved as written.

8.1.3.2.3 Patent Disclosure
The chairman asked if anyone knew of any patents that could pertain to this project. There
were none.

8.1.3.2.4 Discussion of DuPont-Weidmann test of power transformer model.
The chairman gave a presentation to the working group of the dual temperature aging model.
He showed samples of the aging cells for viewing (vs. pictures shown in the past). He then
provided information on the following subjects:
* Review of IEEE 99 & IEEE 101 and how these methods apply to our work.
* Replotting of aging data based on data treatment represented in IEEE 101
using the log life vs. percent tensile (vs. a third order polynomial fit).
Correlation coefficients are much better for this aging.
» Comparison of Dp 200 life vs. 50% tensile life. For non-upgraded paper the
difference is 7.5°C, for upgraded still 20°C. The reasoning for this is lack of
Dp data below 200 for the upgraded paper. The difference for the non
upgraded paper is due to the correlation of Dp 200 with around 35% tensile
(rather than 50% tensile).
e Aging data for “dry” insulation extrapolates to 125°C for highly upgraded
paper down to 111°C for non-upgraded paper at 180,000 hours.
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» Data was presented related to when to stop the aging (30/40 or 50% when
trying to get a 50% tensile point.

» Data was presented related to the effect of oil temperature on aging.

» Data was presented related to the effect of moisture on aging.
It looks like the use of paper with 0.5% moisture content will yield aging curves with
endpoints similar to that of C57.91 aging. A rough estimate for the nitrogen content paper at
the low end (1.72% Nitrogen) yields a life of 180,000 hours at 113°C with 0.5% moisture
content.
Improved aging cells (better segregation of the sealing gas, etc.) look to be yielding the
expected results. A set of 6 replicate cells showed very good repeatability in terms of tensile
retention, as well as very consistent DGA data. Excluding one of these 6 cells which had
issues during the start up, the following data was collected for cells which were all near 50%
tensile retention (near end of life):

CO - Minimum 2306 ppm, Maximum 3544 ppm
CO2 — Minimum 9824 ppm, Maximum 14931 ppm
Moisture in Oil — Minimum 11 ppm, Maximum 19 ppm

Many other details will be provided in the presentation which will be added to the website.

A replicate test was conducted (as described above). The 6 cells had an average within 1.3%
of the predicted value based on prior aging at this temperature (192C) for this paper (1.72%
Nitrogen). The standard deviation for this data was 5.5% of the end point. The standard
deviation of the unaged paper testing was around the same amount (5.5%).

The chair then posed questions for the working group related to extrapolation of data, oil
temperature for the testing, and number of test points. Discussion items were provided by
Jerry Corkran (Lockie Tests), Don Platts (method does not have to meet the same life as other
methods to be of value), Luiz Cheim (preferred method of end-point would be Dp), Joe Foldi
(focus on upgraded paper), Jin Sim (preference to use the dual temperature test as a model for
power transformers, also suggestion that limited points/temperatures would still give useful
data), and Tom Prevost (background on some of the testing to complete the discussion).

8.1.3.2.5 Work Groups for Draft 1.0
The chair then presented an overview of work that must be completed to revise the existing
C57.100 document. A summary of the specific tasks and volunteers follows:

e Distribution Transformer Test Model (Lockie Test)
e Jin Sim, Jerry Corkran

e Model test (IEC 62332)
e Roger Wicks, Rick Marek, Bill Simpson

e Sealed Tube Test (Annex)
e Tom Prevost
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e Standard Test Conditions
e Roger Wicks

e Housekeeping (Style, references etc.)
e Juan Castellenos, Don Platts

Chairman Wicks will send a word version of the present document to the above listed
working group volunteers. We will try to get a draft document for working group draft ballot
by June.

8.1.3.2.6 Adjournment

The meeting adjourned at 12:05 PM

8.1.3.3 Working Group for Temperature Rise Test Procedures Section 11 of C57.12.90 -
Paulette Payne

The Working Group met at 11:00am March 18, 2008 in Grand Ballroom C of the Charlotte
Westin Hotel, Charlotte, North Carolina. In attendance there were eighteen members and
fifty-one guests, nine guests requested membership. There were no patent disclosures.

The minutes of the October 16, 2007 meeting were approved as written.

The major topic of discussion was the review of the results of the hot resistance measurement
straw ballot conducted between meetings. The results of the straw ballot were as follows:
67 % Return (ballot failed)

16 Approve

4 Approve with comments

5 Negative

1 Non-vote with comments
Total 26 returns of a WG membership of 39.Due to the poor return, the chair removed
members who were not contributing to the WG effort.

The group spent the most part of the meeting reviewing the ballot comments to prepare a new
ballot proposal.

On item b of list of comments, there was discussion whether test is to be performed on all
windings. At issue was whether the test of one winding is representative of all phases. One
user tests experience indicated a 4-5 °C difference between phases, whereas two
manufacturers have only seen 1-2 °C difference. The intent was for measuring all phases of
all windings (terminal pairs). It was mentioned that measuring all phases of all windings
would be appropriate for a quality test, versus a design test that requires testing of just one
phase. If it is proven the phases are all the same, then measuring only one phase would be
acceptable for type test.
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On item c, the WG had no position on either proposal regarding core saturation before hot
resistance measurement. The first proposal read “core saturation disappears” vs. the second
“inductance effect disappears”. One of the proposed statements will be selected for ballot
after checking other documents for consistency.

On item d, Discussion was on the required hot resistance measurements for distribution vs.
power transformers. The proposal will be revised to 15 second interval for power
transformers, and 30 second interval, when measuring all three phases, for distribution
transformers.

On item e, an exception was taken to plotting data on suitable coordinate paper as the curve
from plotted data needs verification. An exponential curve fitting program was suggested.

There was a presentation by Marcel Fortin on heat run tests using the loading back method,
proposing that the auxiliary transformer should not necessarily be identical to the transformer
under test, but meet certain characteristics. Marcel will provide his proposal in written based
on his presentation.

Respectfully submitted,

Paulette Payne Powell, Chair
Juan Castellanos, Co-Chair

8.1.3.4 Task Force: on Moisture Estimation in Transformer Insulation — Jin Sim

The TF met informally to review the work done so far on March 18. The first draft compiled
by TV Oommen was distributed and other members were encouraged to provide their input to
the chair within next four weeks. We decided that the TF report will be an IEEE publication
but will most likely be a “special report” due to the volume of the information that needs to be
included exceeds typical limits of Transaction or Conference grade papers. This paper will
describe, as a minimum, the following.

Why is moisture content important?

List of methods available today to estimate the moisture content

TF review and recommendations on each of these methods

Practical method(s) that can be utilized by a technician in field environment
How moisture gets into the insulation

How moisture is removed from insulation in the field

Definition of moisture parameters of a transformer paper-oil-gaseous headspace
complex

Loss of life of paper and oil due to moisture

e Distribution of moisture in transformers

The TF will hold our first open meeting during the Fall 2008 Transformers Committee
meeting in Porto.
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8.1.3.5 Task Force on Furan Testing — Kent Haggerty

The Task Force on Furan Testing met Monday Morning, March 17, 2008. 108 people
attended and 46 requested to be added to the Task Force membership. This brings the total
membership of the Furan Task Force to 56 members.

Chair, Kent Haggerty opened the meeting with introductions and the required statement for
patent disclosures. There were no patents pending to be disclosed.

The minutes of the Task Force meeting were approved as written. The Task Force Chair then
reviewed the discussions from a small working group meeting that was held on October 17,
2007 at the Minneapolis Fall meeting. One of the major objectives of the Task Force is to
develop a “Technical Position Paper” to provide users with current knowledge regarding
evaluation of Furans. The sections within the paper would include the following:

e Scope or Purpose
History of Furans
How Furans are formed in oil
Current initiatives within CIGRE, testing companies, utilities, and users globally
Possible correlation of DP and Furan data from known data bases and studies
Need for additional Furan, transformer, loading, and aging data from users and utilities
Use of Furans for diagnostics and known limitations such partitioning of oil, types of
transformers, loading, temperature, oil quality, factors that affect readings and values
e Key learnings from CIGRE studies
e Conclusions and Recommendations

Luiz Cheim discussed some of the limitations with correlating Furan generation with
transformer aging and life. One significant factor that affects Furan data is temperature and
transformer loading. Another factor is transformer design. The Emsley experiment
demonstrated that the presence of moisture and oxygen in contact with cellulose also is a
significant factor in the rate of Furan production. Recent analysis of over 30,000 data points
from 12 countries has shown a wide variability in the data with no firm correlation between
Furans and age or predictable life. More transformer and Furan data is needed from users and
utilities.

There were discussions by several Task Force members. Tom Prevost asked if the data
distribution of Furans vs. operating life could be represented similarly for DP vs. operating
life. Luiz commented that it is difficult to conclude any similarities between the two
parameters given the existing data. More information is needed.

Tim Raymond commented that there may be affects on Furans from Oil Processing due to
partitioning of oil and paper. Shuzhen Xu commented that if there is an active fault causing
Furan generation, that processing or changing oil should have no difference on the production
of Furans. There was also a comment by TV Oommen regarding the comparison of two
transformers with different temperature profiles in that the lower temperature may not be
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significantly important for comparing Furan generation rates as much as the higher level
temperatures.

Question was raised by the TF Chair whether data could be gathered on DP vs. Furan levels.
Tom Prevost commented that DP data gathering is invasive and involves a paper sample from
a failed transformer. In addition, there is cost associated with taking the sample and getting
DP measurements. Also, some direction and guidance would be needed as to where the paper
samples should be obtained.

The chair asked how many utilities would be willing and interested in taking paper samples
and providing DP information to the Task Force. There were approximately ten (10) utilities
represented at the meeting, and all indicated a willingness to provide paper samples and DP
information. Tom Prevost also indicated that some data on Furans and DP measurements are
available from the work by Roger Wick’s Working Group on C57.100, Thermal Evaluation of
paper in Liquid Transformers. Tom also commented that lab data is good, but tends to show
relatively good correlation, and that there is no substitute for actual transformer data in the
field.

The path forward for the Task Force is to continue working on the Technical Position Paper
on Furans. In addition, a Transformer Survey Form will be posted on the Transformer
Committee Website and gathering of transformer and Furan data will continue. In addition,
the Task Force will continue to gather Furan and DP information on failed transformer units
from utilities and users. Also, CIGRE has agreed to share the data and results of their study
on Furans with the Transformer Committee and Furans Task Force. This information will be
included in the Technical Paper and survey information.

Respectfully submitted,

Kent

Kent Haggerty
Task Force Chair

8.1.3.6 Task Force on Winding Temperature Indicators - Phil McClure

The Task Force on Winding Temperature Indicators did not meet during the Spring 2008
Transformer’s Committee meeting.

A brief update was provided by Phil McClure as to direction of the group, at the Insulation
Life Subcommittee meeting on Wednesday, March 19. The essential portions of the update
were:

e The technical paper is being overhauled to set aside portions that do not address the
response time of heated thermowell type simulating winding temperature indication
systems either comparatively or directly. This effort is being undertaken in response to
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the desire of the group to answer the question which was based on a power loss load
swap scenario. The re-write will be available before the fall, 2008 meeting.

e A small submersion tank test apparatus is being designed to run a series of
experiments intended to provide a highly controllable means of answering the question
of response time of heated thermowell based WTI systems. When the design has been
sketched it will be sent to the group for comment. Construction and/or outfitting may
require assistance from several sources to realize completion.

Respectfully Submitted,

Phil McClure
Chair

8.1.4 Old Business:
Don Platts updated the Subcommittee on the status of the ballot comments on C57.12.00 and
C57.12.90. Don and Barry Beaster are working to resolve the comments.

8.1.5 New Business:

8.1.5.1 Accelerated Heat Runs

Loren Wagenar raised the issues of standards for accelerated heat runs. It seems to be a
common practice to conduct a standard heat run on the first unit (a type test) and conduct
accelerated heat runs on subsequent units. The accelerated heat run consists of 125% of the
current for four hours while monitoring the DGA.

One utility conducts accelerated heat runs to make sure the oil ducts are in the correct
locations, etc. They do not have clear pass/fail criteria.

Joe Foldi that felt that a 24 hour heat run would indicate if the temperatures were acceptable.
He felt the DGA results were more important. He suggested the accelerated heat run be
included as a special test in the standards.

Another utility conducts an extended over-voltage test with a standard heat run.

It was suggested that DGA limits on the heat run tests be included in Insulating Fluids.

Another utility conducts thermal no-loads tests for eight hours while conducting DGA tests.

After the discussion, a new Task Force was approved. Mark Perkins and Subash Tuli will
head up the Task Force.
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8.1.5.2 High Temperature Materials in C57 Standards

Rick Marek raised the issue of standards for coordinating requirements for high temperature
materials used in transformers (both insulating fluid and solid insulation). There was
considerable interest in this topic. While this topic crosses many sub committee functions, a
new Task Force was approved . Rick Marek will head up the task force. He will submit the
Task Force Title, Scope and Purpose prior to the next meeting.

8.1.5.3 Tie Plate Temperature Limits

Jeff Ray raised the issue of tie plate temperature limits on units 100 MVVA or larger. The
Committee felt this was something that should be addressed since the tie plates come into contact
with the insulation. A new Task Force to address this issue was approved. Jeff Ray will head up
the task force.

Another group is dealing with adding core internal hot spot temperatures, lead exits in windings,
and cabling and connections.

8.1.5.4 Stabilizing Windings

Don Platts raised the issue of stabilizing windings. The Performance Characteristics WG
established a Task Force to discuss buried tertiarys. He believes the Insulation Life
Subcommittee should address some of the issues. He asked for input from manufacturers.

8.1.6 The meeting adjourned at 9:10 AM

Don Platts
Chair, Insulation Life Subcommittee
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8.2

8.2.1

8.2.2

8.2.3
8.23.1

8.24
8.24.1

Performance Characteristics Subcommittee — Ramsis Girgis, Chairman; Stephen
Antosz, Secretary

Introduction / Attendance

The Performance Characteristics Subcommittee (PCS) met on Wednesday, March 19,
2008 with 70 members and 49 guests in attendance. 6 of those guests requested
membership in PCS. See last page of these minutes for attendance summary.

Approval of Meeting Minutes

The minutes of the last meeting in Minneapols, MN were approved as written.
Chairman's Remarks

Administrative Subcommittee Notes

¢ Next Transformer Committee meeting dates and locations are as follows:
1 Fall 2008, October 5-9: Hotel Porto Palacio, Porto,Portugal
2 Spring 2009, April 19 — 23 (tentative), Southern USA location TBD
3 Fall 2009, October 18 — 22, (tentative), location to be determined
4 Spring 2010, April 11-15, (tentative) — location to be determined

o |EEE PES Meeting: July 20 — 24, 2008, Pittsburgh, PA. Two Transformers paper
sessions on Wednesday, July 23.

o |EEE T&D Conference & Exposition: April 20 — 25, 2008, Chicago, IL. Seven
transformer papers are scheduled for presentation.

Working Group (WG) and Task Force (TF) Reports

PCS WG on “Test Code C57.12.90" — Mark Perkins, Chairman; Kirk Robbins,
Secretary

This WG met in Charlotte, NC on March 17, 2008 at 9:30 A.M. There were 30 members
and 64 guests in attendance, of which 15 requested membership.

Announcements

The chair asked if anyone had any patent issues relating to this standard. Being none,
this discussion was closed.

The minutes from the last meeting were then reviewed and approved as written.

Kirk Robbins from Exelon Energy, the new secretary of this WG, could not attend
because of illness.

Task Force Reports

1. The task force on Zero — Sequence Test for Interconnected Winding Transformers
has finished its work and the proposed new text was included in the minutes of the
Minneapolis meeting. Subhash Tuli requested that we make a change and note that
this method is only appropriate for transformers with interconnected windings, and not
other transformers. Steve Antosz will add this for the next ballot.
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2.

The TF on short-circuit testing, section 12 of C57.12.90 and PC57.133 Guide to
Short-Circuit testing, met at 8:00 a.m. on Monday. Marcel Fortin, task force chair
could not attend the WG meeting so Mark reported on behalf of Marcel.

The chairman presented the latest draft, D6 of the revisions to C57.12.90 and
summarized the changes between D4 and D6. The main point of discussion during
the meeting was the order of the inspection and the dielectric testing after the short-
circuit test is completed. Marcel announced that there would be an afternoon
presentation on short-circuit testing on Monday March 17, 2008.

Old Business

The group began revision to sections 6 and 7, “Polarity and Phase Relation” and the
“Ratio Test”. These sections are over 10 pages in the Standard, much of the information
is outdated and no longer being used, and there are some inaccuracies. The chairman
prepared a first look at changes to these sections and reviewed them with the WG for
information and for comments.

>

>

>
>

It was suggested to eliminate figures 2 and 3 and to change the wording accordingly
to indicate that the polarity test is a verification test. There were no objections.

Someone indicated that they use the Inductive kick method. Therefore, we should not
eliminate it.

By show of hands:

* No body uses the Comparison method for polarity testing, so it was agreed to
eliminate this test method.

* No body objected to removing the word counterclockwise in the definition of the
Zigzag connection in section 6.3.2.2.

= Nobody objected to removing Phase sequence test, section 6.3.3

* No body objected to removing a portion of section 7.3.1 on the voltmeter method
and all of section 7.3.2 on the comparison method.

It was agreed to add the word effective to the definition of turns ratio in section 7.1

We agreed that changes are needed in the voltage and frequency requirements,
section 7.1.2, for the ratio test and a proposed change will be prepared by the
Chairman and Ramsis.

The group discussed an alternate method for section 7.1.4 “Three-phase
transformers with inaccessible neutrals using single phase power to perform the test”.
Jeff Foley proposed adding a table / circuit with the added paragraph to section 7.1.4.
With show of hands no one objected. Jeff agreed to submit a proposal.

John Herron, Jeff Foley, and Reto Fausch will help in describing the modern ratio
bridge methods for measuring ratio and polarity.

Mark will send the presentation to the attendees.

Bill Chiu indicated that the definition of Zigzag connections has to be coordinated with
C57.12.70 (Markings)!

New Business

Subhash Tuli suggested, and by show of hands, nobody objected to adding a
requirement that before final assembly, a buried Tertiary winding shall be tested for
polarity, ratio and resistance. This needs to also be discussed in C57.12.00 meeting.
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8.2.4.2 PCS TF on section 12 of Test Code C57.12.90, “Short Circuit Test Code” — Marcel
Fortin, Chairman

This TF met from 8:00 — 9:15 am on March 17. 57 persons attended the meeting; 13
members, 43 guests, and 1 guest was upgraded to member by the chairman. The minutes
of the Minneapolis meeting, fall 2007, was presented and approved. The IEEE patent
slides were presented. The attendees had no patent issues.

The latest draft (draft 6, dated August 2007) was reviewed and generally accepted.
A guestion was raised whether visual inspection should be made before or after dielectric
tests. Many points were raised, among them:

e Would be different for different classes, the 2 extreme being distribution
transformers and big category — IV transformers
e The presence of multiple leads connections (i.e. load tap changers)

o The result of FRA and DGA and the extent of the impedance change

It is understood that if DGA shows presence of acetylene, the visual inspection should be
made before dielectric tests. For very big transformers, it may be preferable to do visual
before dielectric.

When a purchaser is involved, a note, or a sentence, could be added stating that the
order and / or the decision criteria should be agreed upon at the bidding stage.

If the transformer passes the test, doing dielectric tests before visual inspection would
require redoing them before shipping the transformer to the client.

The discussion is still open and the chair will circulate the appropriate clauses among the
members and guests in order to have some consensus for the fall 2008 meeting. There
may be more than one circulation before the fall.

Course of action: Circulate the appropriate clauses in order to come with an “acceptable”
proposal before the fall meeting.

8.2.4.3 PCS WG on “General Requirements C57.12.00" — Steve Snyder, Chairman; Enrique
Betancourt, Secretary

The WG met on Monday, March 17 at 3:15 PM. There were 26 members and 53 guests
present. The following three guests requested membership, bringing the WG
membership to 71 members:

Dick Amos UNIFIN
George Frimpong ABB, Inc.
Frank Chmiel ABB Power Transformers

Following introductions, the minutes of the October 15, 2007 Minneapolis meeting were
approved as submitted. WG members were then asked about any applicable patents
pertaining to our work. No patents were disclosed by anyone.

The chairman presented the results of the survey for the restructured Table 21, “Routine,
Design, and Other tests for liquid-immersed transformers”, C57.12.00, within the PCS
and the Dielectric Test SC. There were 58 respondents with 28 different comments. The
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chairman addressed all comments pertaining to PCS. Several responses belonging to the
Dielectric Tests SC were forwarded to Loren Wagenaar to be addressed within that SC.
The new table was sent to Dong Kim for inclusion in the next ballot of C57.12.00.

Continued Revision of C57.12.00

Four new items were addressed for discussion within this WG meeting:

A. WG Item 82 C57.12.00 — 2000, Section 7.1.4.4, “Stabilizing Windings”

A small TF was formed to address changes required in clause 7.1.4.4 of C57.12.00. This
small group will discuss modifications and issue recommendations for:

1) Guidelines to determine MVA rating of buried tertiary.
2) To define the conditions under which this MVA is applicable.
3) Tests to prove buried TV MVA rating.

The following individuals volunteered to participate on this TF:

Dick Amos, UNIFIN Jane Ann Verner, Pepco

V. Sankar, Power Trans Services Steve Snyder, Kuhlman

Kipp Yule, Bechtel Dennis Marlow, DenMar TDS
Sanjay Patel, Smit Trans Sales Enrique Betancourt, Prolec GE
Don Platts, PPL Electric Utilities Jin Sim, Waukesha

B. WG Item 83: C57.12.00 — 2006, Section 8.6, “Certified Test Data”

Change required: Remove the "When required" note from Clause 8.6 item c. The change
was accepted with those in attendance with no objection.

C. WG Item 36, C57.12.00 — 2006, Requested Change: Move the NEMA TR1 sound
level table into C57.12.00

The Audible Sound and Vibration (ASV) SC made available the NEMA table to the WG,
for inclusion in C57.12.00, at WG'’s discretion. Jeewan Puri explained ASV SC’s version
of the NEMA table.

Ramsis Girgis discussed shortcomings and inconveniences of present NEMA table:
a) NEMA sound levels are known to be high, mainly used as a reference, and are typical

for transformers with no special design features for a low noise level

b) There is a contradiction in the relationship ONAF/ONAN, considering table figures vs.
real world measurements

¢) Ifaformulais given as support to the Table, it could always be misapplied by using it
for calculation of dB ratings beyond its intended scope.

Other participants, Dennis Marlow, Devki Sharma, Alan Darwin, and Bill Chiu,
supplemented the discussion pointing out further issues with adopting the NEMA table.
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Alan Darwin mentioned that sound power levels should be specified instead of sound
pressure levels, and the discussion ended up with reference to Std. IEEE C57.136, in
which a method is described to help users specify required limits for transformer sound
levels, based on desired sound level limits on measurements at a given distance from the
substation.

As a result of all the discussion, the request for inclusion of the NEMA sound level table
into C57.12.00 is considered closed (not adopted).

D. Referral from TF on Short-Circuit Testing, “Proposed Amendments to Clause 7.1.3 of
C57.12.00 — 2006”

Marcel Fortin summarized the results from the survey undertaken by the TF on Short
Circuit Testing.

Clause 7.1.3 Short-circuit current duration, was amended in order to clearly state that
thermal endurance under short circuit shall be determined per calculation according to
section 7.4. Mechanical withstand shall be ascertained by short circuit testing per
C57.12.90 with short circuit duration according to clause 7.1.3.2.

In paragraph 7.1.3.2, the note was added that “there is no long duration test for category
— IV transformers”.

Upon acceptance of the WG, the chairman agreed to pass along proposed changes for
inclusion in upcoming ballot for C57.12.00.

New Business

Subash Tuli requested discussion within WG C57.12.00 on test requirements for buried
tertiary windings (ratio tests, phase angle, polarity, and D.C. resistance). This subject will
be handled in the fall WG meeting.

8.2.4.4 WG on “Loss Tolerance and Measurement” — Ed teNyenhuis, Chairman; Andy
Steineman, Secretary

= 7 members and 8 guests attended.

» |EEE Patent Policy - The policy was reviewed by the WG and an opportunity was
provided for WG members to identify or disclose patents that the WG member
believes may be essential for the use of that standard. No responses were given.

= Minutes from the Minneapolis Meeting held on Oct 13", 2007 were reviewed and
approved.

Frequency Conversion Factors of Transformer Performance Parameters

The status of the proposed wording for inclusion in C57.12.00 and C57.12.90 was
reviewed. The status is as follows:
= All wording has been approved by the working groups

= The section on frequency conversion of noise level was surveyed at the ASV SC
level and results of the survey were incorporated.
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»  Wording has been sent to 12.90 and 12.00 WG's for insertion into the respective
Standards

= Will be balloted with other wording

C57.123-2002 — Guide for Transformer Loss Measurement

The status of the Guide was reviewed:
» Guide draft was sent to IEEE for comments
= Ballot pool formed
= Ballot is underway and will be closing this Friday, March 22

=  Most comments obtained to date are editorial / administrative and were
incorporated in the revised document.

= WG discussed comments regarding whether some of the Normative References
need to be converted into Informative References

= Two minor technical comments were received, one did not apply and the other is
being examined further and will be incorporated if found applicable.

Dual Logo IEEE/IEC document status for the Loss Measurement Guide

= The document was circulated among IEC members, and a formal poll was held.
Almost all negative comments were in regard to the references to IEEE standards
that are located throughout the document.

= |t was agreed among the group present at Tuesday’s meeting that it should be
possible to remove the majority of references to an informative bibliography,
although this would require much editorial work. There was concern over whether
or not the document would need to be re-balloted if these changes were made.

» Jodi Hassz of IEEE indicated that she thought that only a 10-day recirculation
would be required if changes are not significant. Ramsis Girgis agreed that he
would bring this topic forward for discussion at the subcommittee meeting and will
discuss with IEEE Standards representatives.

*» The meeting was adjourned at 11:30 am.

8.2.4.5 WG on “Switching Transients Induced by Transformer / Breaker Interaction”,
PC57.142 — Robert Degeneff, Chairman; Bill Griesacker, Secretary
The WG was called to order at 8:00 AM on March 18, 2008. There were 64 attendees,
20 members and 44 guests, 2 requesting membership. The minutes from the October 16,
2007 meeting in Minneapolis, MN were approved.
» Request for any patent issues to be made known, there were none voiced.
» An overview of Draft 4 was presented. (Recall that Draft 4 was received from Switch
Gear Committee 2/08).
o Draft 4 has been rearranged based on a previously agreed to outline
0 WG felt the scope of the guide should be up to 46kV without mention of power
rating.
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0 System Configurations of Concern section was rewritten
o Several figures in the transformer section were changed.

0 The switching device section was completely rewritten — including, general
descriptions of opening and closing, current chopping and re-ignitions.

0 The System and Transformer Switching Response was completely rewritten —
including closing, opening, and mitigation.

0 A new annex section, Statistical Methods, was added and the Bibliography
was extensively expanded.

» Draft 4 represents input from both SG and Transformers Committee. The WG agreed
to circulate Draft 4 to the TF and use the resultant document as a basis for ballot.

» Bill Griesacker agreed to be the WG secretary.

The meeting was adjourned at 8:45am

8.2.4.6 WG on Revision of C57.21- Standard Requirements, Terminology, and Test Code
for Shunt Reactors over 500 KVA — Richard Dudley, Chairman

Successful recirculation balloting of Draft 14 of this document was completed recently.
The final document was submitted to the Standards Board. It is on the Agenda of the
upcoming REVCOM meeting next week.

8.2.4.7 WG on Revision of C57.110 — “IEEE Recommended Practice for Establishing Liquid
— Filled & Dry-Type Power & Distribution Transformer Capability When Supplying
Non-Sinusoidal Load Currents” — Rick Marek, Chair; Kent Haggerty, Co-Chair

The document is complete so there was no meeting for this WG. A formal approval is
expected at the upcoming REVCOM meeting next week.

8.2.4.8 WG on “Semi-Conductor Rectifier Transformers”, C57.18.10 — Sheldon Kennedy,
Chairman

The WG met on Tuesday, March 18, 2008 at 3:15 PM with 11 members and 4 guests
present. Sheldon Kennedy chaired the meeting.

The IEEE disclosure statement was discussed. There were no patents pertaining to this
Standards work for which any members had awareness.

The minutes of the October 16, 2007 meeting in Minneapolis were approved.

The Chair announced that the Amendment, C57.18.10a / D2, had been balloted with one
negative ballot returned. These were mostly editorial comments and corrections were
made and a recirculation ballot was conducted. The negative ballot was resolved giving
us 100 % approval of the amendment. Results of the ballots are shown below.

C57.18.10a Ballot Results

Initial Ballot
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57 Eligible voters

46 Affirmative 48 Affirmative
1 Negative with Comments 0 Negative
1 Abstention 1 Abstention
48 Votes Received 49 Votes Received
83 % Return 85 % Return
2 % Abstention 100 % Affirmative

Recirculation Ballot

The Chair reminded the WG that IEEE had published an “Errata” in January 2006,
correcting some of the problems that occurred when the Word — File was converted to a
PDF file. Also, with this Amendment, the Standard may not be able to be reaffirmed in
2008. When it comes due, it may have to go to a full revision. The Chair discussed some
of the tabled topics from the reaffirmation process and previous work and asked
members to begin to think about things they would like to work on for the next revision.
The Chair also expressed concern for all of the work that will be needed to bring this
document into the new IEEE format. This Standard contains many tables and formulas
which will be a lot of work to convert. Possible future topics discussed were short circuit
issues of multiple secondary winding transformers and testing transformers with
electronic power supplies to simulate the harmonic loads.

There was a discussion about the Standards being written in the Vehicular
Transportation Society of IEEE. A traction rectifier transformer Standard, rectifier
Standard and many C37 Switchgear Standards are being revised by this organization
with emphasis on the needs of the transit and rail industry. Concerns about duplication of
Standards and conflicts in the Standards were raised.

There were no further comments.

8.2.4.9 WG on “IEEE Standard Requirements, Terminology, and Test Procedures for
Neutral Grounding Devices”, PC57.32 — Steve Schappell, Chairman; Peter Balma,
Vice-Chair

The Neutral Grounding Devices WG was called to order at 9:30 AM on March 18, 2008.
There were 13 attendees, 7 members and 6 guests, 3 requesting membership. The
minutes from the March 13, 2007 meeting in Dallas, Texas, were approved, and copies of
the minutes and Draft 5 of the Standard were distributed.

1. |IEEE patent policy was reviewed and the group was asked if there were any
disclosures. There were none.

2. A PAR extension for this project was requested and approved 3/22/07. The new PAR
will expire 12/31/09.

3. The definitions clause of the document was reviewed and revised to contain only
definitions that were unique or necessary to the understanding of the Standard. The
majority of the other definitions is already included in IEEE 100 and was removed
from Draft 5.
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4. The WG considered eliminating the clause of the document that reviews capacitors
as neutral grounding devices. After discussion, it was decided to contact several
other Transformers Committee members to get their input, prior to making this
decision.

5. The WG had an extensive discussion of the dielectric tables in Draft 5 of the
document. The discussion considered the following:
o The number of tables
e Current values listed in the tables
e The inclusion or exclusion of reduced BIL levels
e Format of the tables
e The need for distinction between industrial versus power and/or Class | versus
Class Il equipment levels

The decision was made to use multiple tables to clearly illustrate the requirements for
the different types of devices; and that the existing tables would be reviewed for
consistency with other Transformers Committee’s Standards.

6. There was discussion and general agreement that additional papers and references
on neutral grounding are needed for the bibliography.

7. The input on neutral grounding resistors that previously received by the WG was
added to this draft of the resistor section of the document. The information was
highlighted in the draft and will be further reviewed by WG members.

8. The addition of material from an IEC Standard on ground fault neutralizers was
considered for inclusion in the document. This information will need additional review
prior to its addition to the next draft of the Standard.

9. Old business discussion considered volunteer contributions that had not yet been
provided, and asked that volunteers provide them in the near future. There was no
other new business brought before the group.

8.2.4.10 PCS WG on “Guide for the Application and Interpretation of Frequency Response
Analysis for Oil Immersed Transformers”, PC57.149 — Chairman; Charles
Sweetser

The WG met in Charlotte, NC on March 17, 2008 at 1:45 PM. There were 66 people in
attendance, 19 members and 47 guests, 4 of which requested membership.

The first order of business was to show five slides regarding patents and inappropriate
behavior.

The WG was notified that a 1 year PAR extension was being submitted.

The WG chair gave an update of draft (D5). It was decided that D6, when it is available
will be circulated to WG members for final review before starting the ballot process.
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The WG Chair presented a brief report on what had been done in the last six months. It
was estimated that the document is over 95% complete. The latest contributions were
identified and discussed. It included the following sections.

Edits to Section 3: Making a FRA Measurement

Alexander Kraetge supplied the alternate connection instructions, including a purpose,
description, and terminal connection table. Larry Coffeen offered to review and edit this
section.

Edits to Section 5: Analysis and Interpretation

The discussions focused on failure modes and related case studies. Paulette Payne,
Alexander Kraetge, Larry Coffeen, and the Chair presented various case studies. The
following failure modes were presented:

1. Radial “Hoop Buckling” Deformation of Winding
Overall- Bulk & Localized Movement

Core Defects

Open Circuited Winding

a M w DN

Electrically Float Shields

Still leaving the following to be completed:
1. Axial Winding Elongation “Telescoping”
2. Contact Resistance

3. Winding Turn-to-Turn Short Circuit

Three common variations (oil, residual magnetization, poor connections and grounding)
were also discussed.

Appendix: FRA Theory

Alan Darwin contributed descriptions on modeling and FRA Theory, which has been
inserted into the guide.

The PC57.149 FRA WG plans to have an updated draft, D6, at the next meeting.

8.2.4.11 (C57.105, Transformer connections & C57.109 (Thru-Fault Current duration)

= Reaffirmation recirculation of these two documents was successful. These two
documents are also on the Agenda of the upcoming meeting of REVCOM next week.

8.2.5 Chairman’s Summary Status Report of PCS Standards Activities

Standards already balloted and on 03/08 NesCom Agenda for Approval

e (57.18.10, Semi-Conductor Rectifiers, Kennedy, PAR approved for 12/31/09
e (57.21, Shunt Reactors, Dudley, Revision

IEESPBsPesfersnmisesifsitee Page 9 of 12 Page 59 of 164
Spring, 2008 Meeting Minutes - Approved



Charlotte, NC

Performance Characteristics Subcommittee March 16-20, 2008

Unapproved Meeting Minutes — Charlotte, NC — March 19, 2008

e (C57.105, Transformer connections, Reitter, Reaffirmed
e (C57.109, Thru-Fault Current duration, Patel, Reaffirmed

e (C57.110, Non Sinusoidal loads-Revision, Marek, Revision

Standards Ready for Balloting

e (C57.12.00, General Requirements, Snyder, Waiting for Dielectric Tables before ballot
e (C57.12.90, General Test Code, Perkins, Ready for ballot

Standards in ballot

e (C57.123, Loss Tolerance Guide, teNyenhuis, PAR to expire 12/31/11

Standards in development

e (57.133, S.C. testing Guide, Fortin, PAR to expire 12/31/09

e (57.142, Switching Transients, Degeneff, PAR to expire 12/31/11

e (C57.32, Neutral grounding Devices, Schappell, PAR extended to 12/31/09

e (C57.149, FRA Guide, Sweetser, PAR to expire 12/31/08, Extension needs requested

8.2.6 Old Business

None
8.2.7 New Business
None
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8.3 POWER TRANSFORMERS - TOM LUNDQUIST, CHAIRMAN

The Power Transformers Subcommittee met on Wednesday, March 19", 2008
with 60 members and 74 guests.

The minutes from the Minneapolis, Minnesota meeting were approved with no
changes or corrections.

The chairman asked if anyone was aware of any patent conflicts, none were
voiced.

8.3.1 WORKING GROUP AND TASK FORCE REPORTS

8.3.1.1 TASK FORCE FOR REVISION OF C57.17, REQUIREMENTS FOR
ARC FURNACE TRANSFORMERS — Dominic Corsi, Chairman

Dom Corsi, called the Working Group to order at 8:00 am on Monday, March 17,
2008.

There were 18 participants present.

The IEEE/SA Standards Board By-laws on Patents in Standards and a review of
Inappropriate Topics for Working Group Meetings were presented to all those
present. No exceptions to those topics were presented to the Chair.

The minutes from the Dallas meeting of March 12, 2007 were presented and
approved by the members. It is to be noted that this working group did not meet
last fall.

Under Old Business, the modifications to the Section 9.0 requested by Mr. Frank
D’Amico were approved with comments. Section 9.0 will now specify the
requirement for a pressure-type relay, mechanical relief device and an insulating
fluid preservation system. An oil preservation system will not be preferred in the
document.

The corrections requested by Mr. Axel Kramer to Clause 9.5 were approved as
written by the attendants.

Continuing under Old Business, Appendix A, “Recommendations for the
Interpretation of Gasses Generated in Electric Arc Furnace Oil — Immersed
Transformers” has been rewritten. The re-written Appendix refers to the user to
C57.104 for the interpretation of combustible gases evolved during the operation
of an electric arc furnace transformer. However, two modifications were
requested to the revised document:
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First, all references to Table 1 of C57.104 should be removed from the first
paragraph of the new document.

Second, the description of the on-load tap switching described in paragraph 3 is
to be rewritten to more clearly delineate between switch type and interruption
method. Mr. Axel Kramer agreed to revise paragraph 3 for the working group.

There were no proposals offered under New Business. The meeting was
adjourned at 9:15 am.

8.3.1.2 WORKING GROUP FOR DEVELOPMENT OF PC57.143, GUIDE FOR
APPLICATION OF MONITORING TO LIQUID IMMERSED
TRANSFORMERS AND COMPONENTS — Donald Chu and Andre
Lux, Co-Chairmen

Meeting started at 8 AM. There were a total of 113 attendees, 40 members and
73 guests. 9 guests requested membership.

All comments received before and during the fall meeting were addressed with
several revisions to the draft. The list of changes and a new draft (number 20)
was posted to the transformers committee web site and a notice was circulated
to WG members prior to the meeting.

Comments with respect to draft 20 focused on the newly revised moisture-in-oil
section. An assignment was made to review and further revise this section
before April 6.

Attendees were encouraged to provide any final comments by April 6. An email
to the total WG will be sent out re-emphasizing this deadline.

The next meeting of the WG will be held during the Doble Conference in Boston
the week of April 6™, on Monday Tuesday and Wednesday (8:00 AM to 12:00
noon each day) in the Westin hotel. Please RSVP to Tony Pink and/or Andre Lux
to confirm that you will participate. The objective is to sort through any new
comments and assign volunteers to address the comments and additional
material.

Following the Doble working session in April, the document will be sent for
Mandatory Editorial Review and will then be ready for ballot.

Meeting adjourned at 9:00 AM.
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8.3.1.3 WORKING GROUP FOR DEVELOPMENT OF PC57.148, STANDARD
FOR CONTROL CABINETS FOR TRANSFORMERS - Joe Watson,
Chairman

The working group met at 11:00 a.m. on Monday, March 17, 2008, with 35 in
attendance. There were 16 members in attendance and 19 guests. Three of the
guests requested membership.

The roster was handed out. Copies of Draft 5 of the Standard, which had been
previously e-mailed to working group members, were available at the meeting.
Significant revisions have gone into this latest Draft.

Full-size drawings that were previously planned to be available for downloading
have been abandoned in favor of small drawings, which can be included in the
Standard. Small drawings were resurrected from a previous draft and are
included in Draft 5.

New option codes for control cabinet features were discussed. Cabinet
construction options, such as NEMA 3R and 4, were reviewed as an example.

It was suggested that it would be easier if users had a form with check boxes to
fill out, rather than having to list all of the specific options by code. The group
agreed with this suggestion.

Discussions were held concerning the annunciator section of the draft. It was
guestioned if it is necessary to list all of the alarms and alarm point location for all
types of transformers. It was also questioned if customers still require
annunciators. A suggestion was made to list standard alarms in lieu of specifying
annunciator alarms. Another suggestion was made to add more columns of
information, in order to specify IEEE designation, local/remote, alarm logic, etc.
These changes will be incorporated into the next Draft as well as deleting the
location or order of annunciator points and making this a user-specified layout.

A couple of suggestions were made concerning the Standard Cooling Control,
Alarm and Trip Circuit Layout. One was to show digital connections from the
control cabinet to the station. Another was to do away with the actual wiring, and
just show the alarm points and user connections. This suggestion was generally
agreed to and the drawings will be revised accordingly to only show component
and user connection points at the terminals.

The group agreed that the Standard should specify the general location of major
components. Volunteers were requested to develop a standard layout for the
control cabinet. Volunteers include Jim Graham, Catherine Hurley, Mark
Scarborough, James Fairris, and Steve Schappell.
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Discussions were held concerning Section 5.7, which details rain shedding and
insect resistance. It was questioned whether a sloped top should apply to
distribution transformers. The verbiage will be changed slightly to allow other
methods of shedding water away from the doors. Also, insect resistance will be
changed to pest resistance.

It was questioned whether the Standard applies to distribution transformers. Joe
felt that the Standard should follow C57.12.10, which applies to liquid-filled three
phase transformers 750 kVA and above, and liquid-filled single phase
transformers 833 kVA and above. It followed that we may need a change to the
Scope or Purpose, which will have to be done through the PAR process.

Sections 5.3 and 5.4 were mentioned as being in conflict, where the swing panel
and cabinet door were required to open to 90 degrees. The sections should
specify a minimum of 90 degrees opening.

Section 5.11.1 was revised to strike the word incandescent, as these types of
bulbs are going to be phased out.

An additional section, 5.11.3, was added by request to indicate that lights,
heaters, and outlets were to be from separate dedicated sources.

Final discussions occurred concerning control cabinet sizes.
The meeting adjourned at 12:15 pm.
8.3.1.4 WORKING GROUP FOR DEVELOPMENT OF PC57.131, STANDARD

REQUIREMENTS FOR TAP CHANGERS - William Henning,
Chairman
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The Working Group on Tap Changer Performance met on Monday, March 18,
2008 with 13 members and 27 guests present.

The working group chairman asked if anyone in the room had information on
patents that may be essential for the implementation of C57.131, Standard
Requirements for Tap Changers. It was noted that no one present at the meeting
expressed knowledge of essential patents.

The working group chairman asked if there were any additions or corrections to
the meeting minutes of October 15, 2007. It was noted that no changes were
required to the minutes.

The agenda called next for a report on the ballot status of Draft 1.3. The following
was reported:

BALLOT STATUS OF DRAFT 1.3

On December 5, 2007 the Standards Board approved a two-year
extension of the PAR for C57.131 revision until December 31,
2009.

An invitation to ballot notice was sent out, and a balloting group has
been formed.

Draft 1.3 was submitted for Mandatory Editorial Review.
Results of the Mandatory Editorial Review were:

MANDATORY EDITORIAL REVIEW

The PAR need to be revised because the scope does not match
the original PAR.

Safety was discussed in the document; therefore a legal review
was recommended. Clause 5.1.4 was reviewed by Legal, and they
found the language acceptable.

To meet the requirements of the new Style Manual, we need to add
a patent statement.

To meet the requirements of the new Style Manual, we need to add
a list of keywords.

To meet the requirements of the new Style Manual, we need to fix
the references.
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The last item of discussion was a proposal submitted by Jorge Gonzéles that
covers short-circuit requirements for de-energized tap changers used in
distribution transformers under 500 kVA. A working group survey will be taken to
determine any action to be taken and to formulate an official response to the
comment.

The meeting was adjourned at 2:30 pm.

8.3.1.5 WORKING GROUP FOR DEVELOPMENT OF PC57.150, GUIDE FOR
THE TRANSPORTATION OF TRANSFORMERS AND REACTORS
RATED 10,000 KVA OR LARGER —-Greg Anderson, Chairman

Greg Anderson, Chair of the Working Group for Transportation Issues Guide,
PC57.150, called the meeting to order at 3:30 pm, Tuesday, March 18, 2008.
Also officiating was Vice Chair Ewald Schweiger, and Secretary Susan McNelly.

There were 12 members and 94 guests present with 12 guests requesting
membership in the WG. The names of working group members are added to the
Guide as "Participants” when they contribute to the document. Of those
requesting membership, the following were added:

Peter Balma

Peter Van Den Berg
Al Borm

Shawn Galbraith
Catherine Hurley
Kraig Nunn

Agenda:

Patent Issues

Approval of Fall 2007 Minutes
Presentation on ocean shipping issues
Presentation on impact recorders
Adjourn

agrwnE

The IEEE Patent disclosure requirements were discussed and a request was

made for disclosure of any patents that may be related to the work of the WG.
There were no responses to the request for disclosure.

Approval of minutes from the Fall 2007 Minneapolis, Minnesota meeting was

requested. A motion was made and seconded. The motion was approved.

A presentation on ocean shipping issues was given by Peter Van Den Berg,
Naval Architect with Rickmers-Line. A presentation on impact recorders was
also given by Kraig Nunn, Technical Manager with ShockWatch™. Some
consideration should be given to the following methods of transportation:
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Ocean: impact and tilt/roll
Truck/Container: impact (X, Y, Z axes)
Rail: impact and vibration (filtering of the recorder, 10Hz recommended)

Meeting was adjourned at 4:40 pm.

8.3.1.6 TASK FORCE FOR FUNCTIONAL LIFE TESTS OF DE-ENERGIZED
TAP CHANGERS - Phil Hopkinson, Chairman

The Task Force on Life Tests, De-energized Tap Changers was called to order at
9:30 AM on March 18, 2008. There were 47 attendees, 19 members, and 28
guests with 7 requesting membership. Reviewed the agenda for the meeting,
and the Minutes from the October 16, 2007, meeting in Minneapolis, Minnesota,
were approved.

1. Reviewed Functional Life Test, Tapchanger thermocouple and voltage
measurements diagram, and testing results. Silicone has been more
stable than mineral oil, by a factor of 6. Ag-Ag contacts are the most
stable, CuSn contacts are the most unstable. Recent testing has been
with natural ester oil and has been the most stable.

2. Reviewed test data provided by Larry Dix, Quality Switch. Testing
conducted with CuSn which shows it to be stable in natural ester oil. It
was noted that there is no tarnishing at point of contact of Ag-Ag contacts.
Natural ester oil seems to absorb moisture from the paper over time as a
partial “one-way street.”

A question was raised concerning stopping tests after 26 days instead of
running for the full 30 days. This was done because stability was
achieved.

It was suggested to purge the oil tank with N before running test. This
was considered, but the decision was to let the oil breathe to more
accurately reflect actual transformer operation in the field.

Conclusions:
e Ag-Ag only contacts stable in Silicone and Mineral oll
e Ag-Ag, Cu-Cu, Ag-Cu contacts stable in natural ester oil
e Natural ester oil prevents corrosion

The tests are still in progress.
3. Reviewed test data provided by Axel Kraemer, Reinhausen.

e Acceleration factor is only determined by the super-temperature
difference in test and in service. If there is a very stable contact,
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the temperature, difference is mainly determined by the oil
temperature

e When reaching a super-temperature of 150°C under oil, all
investigated contact pair combinations showed thermal runaway.

e When increasing the super-temperature over 150°C under oil to
generate a higher acceleration, all investigated contact materials
became “bad”

e Thermal runaway of Ag-Cu contacts below 150°C does not match
with the excellent service experience of these material combination
used in LTC contacts

e The excellent service behavior of Ag-Ag-contacts cannot be
demonstrated with this test when generating a high acceleration

e If contacts remain below 150°C in test (influenced by the test
parameters) they can also show a “bad” behavior in service (result
from a former test series).

Look forward to more data at the Portugal meeting. Mr. Dix suggested
reviewing Mr. Kraemer’s test parameters to see if the results can be
duplicated by Quality Switch.

4. New Business
There was no new business.

The meeting adjourned at 10:45 AM.

8.3.1.7 WORKING GROUP FOR REVISION OF C57.135, GUIDE FOR THE
APPLICATION, SPECIFICATION AND TESTING OF PHASE-
SHIFTING TRANSFORMERS — Jin Sim, Chairman

The Working Group met at 11:00 AM with 25 attendees including 8 on-going
members and 2 new members. No patents issues are known to exist with any
areas of the Guide and the minutes from the fall ‘07 meeting in Minneapolis were
approved.

Comments and input from the fall ‘07 meeting were incorporated into a new Draft
2 issued this month and e-mailed to the Working Group members before the
meeting.

We discussed the diagrams in the Guide and the need to revise several of them.
The diagrams will be maintained as both individual drawing files, and as
diagrams incorporated into the working document to facilitate the review and
revision process as well as the final submittal to IEEE.
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Jean Christophe submitted a recommendation that the Guide should include IEC-
style vector diagrams and designations, Yd11 for example. This Guide is
currently dual-logo but the IEC has not indicated any interest in a revision so the
Guide will revert to a strictly IEEE Standard when this revision is issued. The
group discussed the recommendation and voted 7 to 1 to not include it in this
Guide. We are recommending, however, that the WG for revision of C57.12.00
consider including the IEC-type vector diagrams and designations in their next
revision.

The group also discussed comments submitted by Mathieu Sauzay and agreed
to the following:

e A reference to Axel Kamer’'s book On Load Tap Changers for Power
Transformers will be added to the Guide.

e Mr. Sauzay will write a section on considerations for test windings that
may be included in PST designs.

e Mr. Sauzay will also write a discussion to be included in Section 4.5.2 on
considerations for internal arresters that could be required on some single-
core PST designs. A correction will also be made to the section to remove
the reference to exposure of the LTC and tapped winding to short-circuit
currents as a possible disadvantage to single-core designs. The group
agreed that these are connected to the line terminals and exposed to
overvoltages but all windings are equally subjected to short-circuit
currents.

The group also discussed a recommendation from Bipin Patel to cite the date of
reference documents a “latest revision” rather than the year of the documents at
the time the Guide is issued. We agreed that we should keep the existing
method and include the referenced documents’ year of publication.

A summary of the minimum information required for specifying a PST is in
progress. Jim Mclver is working on this.

The group agreed to include definitions for “Throughput Power” and “Output
Power” since these terms are used several times in the Guide and are not
currently defined.

The project PAR is active until 2011,

The meeting adjourned at 12:15 pm.
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8.3.1.8 WORKING GROUP FOR REVISION OF C57.12.10, STANDARD
REQUIREMENTS FOR LIQUID IMMERSED POWER
TRANSFORMERS - Javier Arteaga, Chairman

No meeting minutes received.

8.3.1.9 WORKING GROUP FOR THE REVISION OF IEEE STD 638-1992,
IEEE STANDARD FOR QUALIFICATION OF CLASS 1E
TRANSFORMERS FOR NUCLEAR POWER GENERATING
STATIONS - Craig Swinderman, Chairman

The working group met at 1:45 p.m. on Tuesday, March 18, 2008 with 3
members and 4 guests in attendance.

The meeting minutes from October 2007 meeting were approved.

The IEEE patent policy slides were shown. An opportunity was provided for the
attendees to identify or disclose patents that may be essential for the use of the
standard. No responses were given by the attendees of the meeting.

Topics discussed:

Since the last meeting in October, 2007, the P638 document has been updated
and is now Draft #2. This latest draft was reviewed during the meeting. This
draft #2 of the document will be posted to the transformers committee web site
shortly.

In addition to the attendees of the working group meetings, the draft of the P638
document has also been sent to several users in the nuclear field that have been
unable to attend the meetings. We will be receiving comments and suggestions
from these users and will incorporate any recommendations into the next draft of
the document. This input will be greatly appreciated by the working group.

During the review of the information contained in the updated Annex A of the
draft document that describe the thermal aging procedures and calculations, it
has been discovered that some of the figures and graphs included in the annex,
which are updated figures pulled from another referenced standard C57.96-1999,
are actually incorrect. The updated figure is intended to replace a similar, but
outdated figure from the original document. A member has volunteered and has
already contacted the working group chair of this other standard in order to try
and correct these figures in our document. This work will be completed prior to
the fall 2008 meeting.
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It was also recommended that a bibliography be added to the document in order
to list the references which are considered informative.

The current planned schedule for the working group is to have draft #3 of the
document completed by this summer. We will then have another review session
during our fall 2008 working group meeting. The goal is to get the document
completed by the end of this year. We will then send the document out for a
straw vote in early 2009, and then submit the document for the Mandatory
Editorial Review and balloting shortly thereatfter.

The meeting adjourned at 3:00 p.m.

8.3.1.10WORKING GROUP FOR DEVELOPMENT OF PC57.153, GUIDE FOR
PARALLELING TRANSFOREMRS — Tom Jauch, Chairman

Par approval is expected in the next few weeks.

Tom Jauch:

1. Discussed the purpose of the document — the document is intended to
provide an overview on why paralleling is required, provide guidelines on
when it should be used and the various methods of transformer paralleling
available today.

2. The guide will provide a description of the various methods of paralleling
and list the pros and cons of the various methods. The intent is provide a
guide the utility could use to help educate their personnel on the topic of
transformer paralleling as well as assist in the selection of the proper
method by improving the understanding of each method.

3. A format for the guide and various sections was also covered.

4. A request for active participants was made.

5. There was additional discussion on the topic of what is transformer
paralleling. At the present time, we expect to limit the guide to the
confines of the substation fence. Many of the principles can be applied to
other applications. However, we feel we need to limit the scope to ensure
we can provide a useable document in a reasonable time frame.

We do not intend to cover networked transformers.

Three single phase regulators is to be considered voltage control, not

paralleling.

8. The guide also needs to include a reference on transformer impedance.
Many end users do not understand the impedance provided by the
transformer manufacturers is based on the OA rating. Most utility
personnel however, only refer to the highest rating of the transformer.

9. The position of the LTC in the windings can also impact how the
impedance changes as the transformer changes taps. This should also
be covered.

10.The guide does not intend to cover short term paralleling of transformers.

No
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11. Our focus will be mainly on paralleling transformers with LTCs. However,

some applications of regulators will also be covered where we can do so

within the boundaries of the guide.

12.LTC control of phase shifting transformers is outside the scope of this

document.

Summaries on the progress made by several volunteers were also reported:

Jim Graham:

1. Researched other standards for references to paralleling.
2.
3. During the meeting Steve Averitt of Reinhausen indicated there may some

No other standards referencing paralleling were identified.

discussion of paralleling in a couple of Canadian standards (EEMAC).
Steve agreed to provide additional information to the committee members
and Jim Graham.

Several members in the audience indicated IEC standards do not address
paralleling either.

Any standards that presently exist are most likely utility specific and are
not commonly shared from utility to utility.

David Harris:

1.

2.

3.
4.

Will prepare the section on how LTCs affect the design and operation of
the transformer.

C57-1200 (or C57-12.10) is writing a definition of LTC transformers. It
was proposed to use this definition in our guide to help limit the scope of
the document.

C57-1200 presently defines power transformers as 2.5 MVA.

Will also be preparing the section on Master Follower.

Mark Tostrud:

1.
2.

3.

4.

Need to identify proper terminology for negative or reverse reactance.
Allis Chalmers called this method negative reactance, GE called it reverse
reactance, unsure which reference Westinghouse and others used.

The name reverse reactance is also more common in Australia and
Europe.

Provided a brief overview of the principles behind the method.

Prior to the meeting, the guide had volunteers to assist with the development of 4
sections of the guide. The meeting successfully identified an additional 5
volunteers to assist with the project.

Additional volunteers received in the meeting:

Reasons for paralleling - Carlo Arpino

Special paralleling applications — Sanjib Som

Circulating current and power factor methods - Carlo Arpino, Jim Harlow
and Karsten Viereck and Craig Colopy
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Our plan going forward:

1. Solidifying the outline for this project

2. Continue to assign members to the various sections.

3. Obtain consensus on our definition of paralleling

4. Identify the equipment for which this guide is being prepared (i.e. LTC
transformers as defined by C57-1200 or ???7?). Referencing another
standard may be the best way to do this.

5. Prior to the next meeting we hope to have drafts for several of the
sections that we can begin reviewing.

8.3.1.11 TASK FORCE FOR TRANSFORMER TANK RUPTURE AND
MITIGATION - Peter Zhao, Chairman

Meeting of the Task Force for Tank Rupture & Mitigation convened Tuesday
morning at 8am. Substitute chair for the meeting was Robert Thompson, for
Peter Zhao who is recovering from surgery. Knowledge of patent concerns were
requested, with none cited. Attendance was 37 (13 members, 24 guests). Six
guests requested membership.

The status of the White Paper that this task force has been working on was
reported by Terry Lee. The White Paper was submitted for approval in early
February, 2008, with an expected response early May, 2008.

Bill Darovny had prepared a summary of issues regarding tank ruptures and
possible mitigation methods for the purpose of meeting discussions. This
summary was very helpful in setting the tone for continuing discussion.

Consensus of attendees was that no actions or recommendations toward
formation of a standard or guide are appropriate until we have a response to the
White Paper. With that understood, much of the subsequent discussion was
about the purpose of this task force and possible deliverable resulting from its
efforts. A specific topic concerned what direction might be most promising in an
effort to produce a document that will be of use to user’'s and manufacturers in
specifying tanks less susceptible to rupture/fire in response to internal faults of
various energy levels. No consensus could be reached on whether rupture-
resistant tank design should be based on ruptures occurring at weakest points or
at locations resulting from dynamic response to pressure waves from the
pressure increases from a fault. Indeed, results were cited in support of each
opposing principle.

Discussion ensued regarding the potential for developing a document of value
based on a standard criteria for tank analysis for withstand of internal faults of
various energy levels. There appeared to be some consensus that such an
approach to the issue may have merit.
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After much interesting and informative discussion, the meeting was adjourned at
9:15am.

8.3.1.12TASK FORCE FOR EVALUATING THE NEEDS OF TRANSFORMERS
USED WITH SVC - Peter Zhao, Chairman

No meeting was held. One more meeting is planned to complete the work of this
task force.

8.3.2 OLD BUSINESS

None.

8.3.3 NEW BUSINESS

None.

8.3.4 STATUS OF "INACTIVE” GROUPS

WORKING GROUP FOR THE REVISION OF C57.93, INSTALLATION OF
LIQUID-FILLED TRANSFORMERS - Michael Lau, Chairman

Not meeting; major work on this document is complete, waiting for publishing.

TASK FORCE FOR WIND FARM TRANSFORMERS - Joe Watson, Chairman
Work of this group is complete; the task force is inactive.
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8.4 Underground Transformers and Network Protectors — Carl G.
Niemann (Chair), Dan Mulkey (Vice-Chair)

Meeting Minutes — March 19, 2008

8.4.1 Introduction/Attendance

The Underground Transformers and Network Protectors Subcommittee met on Wednesday, March
19, 2008, in the Grand Ballroom A of the Charlotte Westin Hotel Charlotte, North Carolina at 9:30
AM with 12 members and 8 guests present.

8.4.2 Approval of Minutes

The minutes of the October 17, 2007 meeting in Minneapolis, Minnesota were approved as
submitted.

8.4.3 Membership
Membership stands at 22 members. Chukwuemeka Okafor has requested membership.

8.4.4 Chairman’s Remarks (by Vice-Chair this time)
The following Administrative Subcommittee notes were reported to the subcommittee:

e Future meeting locations

e A draft of an O&P manual for the Admin. Subcommittee was handed out for review.

¢ Instructions for recording minutes were handed out. They stated to record only motions and
votes and not to record names

8.4.5 Working Group Reports

8.4.5.1  Underground Single Phase Transformers (C57.12.23) — A. Traut, Chairman
1. The WG did not meet in Charlotte. The draft document is ready for ballot. The
ballot invitation has been issued and should close approximately 4/15/08. Hope to
have initial ballot results by the October meeting.

8.4.5.2  Three-Phase Underground-Type Transformers (C57.12.24) — Giuseppe Termini,

Chairman

1. The meeting was called to order by the Chairman at 8:00 a.m. on Monday, March 17,
2008 in the Independence Room of the Westin Hotel in Charlotte, North Carolina.

2. Introductions were made. The meeting was attended by 15 members and 16 guests.

3. The Chairman opened the meeting by asking if anyone in the Working Group knew
or had knowledge of any existing or pending patents that may affect the work on this
standard. All responses were negative.

4. The Meeting Minutes from the previous meeting in Minneapolis, Minnesota in
October 15, 2008, were reviewed and approved.

5. The D2 draft of standard C57.12.24, that incorporated comments from the mandatory
editorial coordination (MEC) board, was reviewed. The chairman stated that unless
there were objections, this draft would be submitted for balloting. No objections
were recorded.
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6. A member requested that the D2 draft be posted on the IEEE/PES Transformers
Committee website. The chairman stated that this draft would be posted and also be
sent to the working group. Matt Ceglia, from the IEEE, gave a presentation on the
balloting process and stated that the invitation to ballot the D2 draft had been
opened.

7. The meeting was adjourned at 8:45 a.m.

8.4.5.3 Liquid Filled Secondary Network Transformers (C57.12.40) — Brian Klaponski,

Chairman

1. The WG met on Monday, March 17, 2008 at 09:30 am with 15 members and 8
guests. One quest requested member status.

2. The chairman reviewed the patent legal issue and asked whether there were any
patents or patents pending that would affect the WG or standard. None were
identified.

3. The minutes of the October 15, 2007 meeting in Minneapolis, Minnesota were
reviewed and approved.

4. C. Niemann stated that per IEEE guidance, names should not be recorded in meeting
minutes. We decided this is probably for his reporting of minutes at the main
Transformer Committee meeting on Thursday; however for our meeting minutes
names need to be recorded.

5. The rest of the meeting consisted of a review of Draft 3 of the standard dated March
10, 2008.

A. Section 2 - B. Klaponski stated that the referenced standards would include the
latest revision and that we will need to review that in detail towards the end of
the review of this standard. Dan Mulkey pointed out that our SC policy is to not
necessarily use the latest revision.

B. Section 3.4 - B. Klaponski proposed new wording and moving text to Section 4
to clarify the chopped wave testing requirements listed in C57.12.90. BIL
testing is ok, but the concern was that bushing wells and other “deadfront”
apparatus are not capable of meeting chopped wave tests and would probably
fail if tested. The WG agreed and modified the text. Final agreement was:

C. “When high voltage terminations are used that fall under the IEEE 386 standard,
they may not be suitable for chopped wave testing; therefore, when terminations
to IEEE 386 standards are used (bushing wells, 600A integral bushings, etc.)
chopped wave tests are not required.”

D. Section 5.2 — L. Dix reviewed proposed changes to this section which clarify
electrical test requirements for the high voltage switch.

E. Section 5.2.1 - Question was raised to consider changing 60Hz to 50/60Hz to
broaden scope of document. Discussion led to leaving the scope as is at 60Hz.

F. Section 5.2.2 - Discussion led to changing amount of current in the ground
circuit test from 5000A to 15000A.

G. Section 5.2.5, Table 5 — changed column heading for AC test to read “5
minutes”. Group discussed proposed change of DC test duration made by J.
Cultrera. J. Rossetti shared history on the topic with group. Final action was to
get suggested DC levels from Con-Ed and then Larry Dix would analyze and
suggest if this table needed revision.
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H. Section 5.2.6.2 — added wording of “designed to be operated under dielectric
insulating fluid,” to this section to clarify where the electrical interlock would be
in operation, even though testing is to be done in air.

I. Section 5.2.6.4, Table 6 — added wording to clarify the allowable temperature
rise during interlock coil testing and typical test instrument device.

6. Chairman stated that the organizational flow of Section 5 needed to be improved for
clarity. He will work on this and propose new order at next meeting.

7. After update by WG Chair, a new Draft 4 will be circulated to all for review and
comments.

8. It was requested by the chairman that all WG members review the section 5 changes
to Draft 3 prior to next meeting for more detailed review and discussion. Depending
on attendance at the next meeting in Portugal, the discussion may need to be
continued at the Spring 2009 meeting.

8.4.5.4  Secondary Network Protectors (C57.12.44) — D.H. Mulkey, Chairman
1. The WG was not scheduled to meet.
2. The standard was published in 2005

8.455  Ventilated Dry-Type Network Transformers (C57.12.57) — A.L. Robinson,
Chairman
1. The WG was not scheduled to meet.

8.4.6 Old Business

1. Dan Mulkey reported that the interpretation request regarding C57.12.44 and local
generation had been reviewed by email correspondence between meetings and had
been sent on.

2. Brian Klaponski lead a discussion on having the IEEE editors actually do the purely
editorial changes instead of requiring the volunteers to do those changes.

8.4.7 New Business

1. Tom Prevo stated that we should continue to the minutes as was done in the past, that
the copy of the item passed out at the administrative subcommittee meeting did not
need to be followed for our meetings.

8.4.8 Future Meetings

The location and dates for the next meetings are as follows:

e Fall 2008, Porto, Portugal October 5-9, 2008 (OPO airport code) Porto Palacio Hotel,
120 single, 140 Euro double w/full breakfast and high-speed internet

e Spring 2009, March 15-19 ???, possibly California

e Fall 2009, end of October, possibly Chicago?

e Spring 2010, March 7-11, location TBD

8.4.9 The Subcommittee adjourned at 10:2 5 AM.
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8.5 “AUDIBLE SOUND AND VIBRATIONS” SC

Meeting Minutes
Charlotte, NC
March 19, 2008

Chairman: Jeewan Puri

The SC met on Wednesday, March 19 with 11 members and 15 guests present.

8.5.1 WG Report - Sound Level Measurement Guide — Jeewan Puri

WG for writing the Sound Intensity Measurement Guide met on Tuesday, March 19th at 8:00 AM
with 8 members and 16 guests present. Four of the guests requested membership of this working

group.

Chris Ploetner made a presentation on subject of the Wall Sound Reflection Correction in the
IEC Standards. Following Chris, Ramsis Girgis presented the results of recent extensive outdoor
and indoor measurements performed by ABB. The presentation identified and quantified the
contributors to the difference between transformer noise levels measured using the Sound
Pressure level and those measured using the Sound Intensity method. Another objective of this
work was determining conditions necessary for accurate measurements using the Sound Intensity
method. In conclusion, he recommended that instead of the 8 dB (A) limit in IEC for the
difference between Sound Pressure and Sound Intensity measurements that the IEEE Standards
adopt the more accurate limit of 4 - 5 dB at each transformer noise frequency component. He also
emphasized the improved accuracy provided by adopting the IEC Sound wall reflections
correction to sound pressure measurements. Ramsis Girgis and Chris Plotner will use these
recommendations to finalize the first draft of the revised Section 13.

It was agreed that Ramsis will modify the present draft of Section 13 for comments from the
Working Group for discussions in our next meeting.

8.5.2 Presentation by Ramsis Girgis - 50/60 Hz Sound Level Conversion

Ramsis reported on the results of the survey that he completed on an Appendix on 50/60 Hz
within the SC members. He will revise this document according to the comments received and
send it for inclusion in an Appendix of C57.12.90. He will circulate the final version copy of this
document in the Sub Committee.

8.5.3 Presentation by Ramsis Girgis — Conditions for Sound Intensity
Measurements

Ramsis Girgis presented the background and the conclusions of the development of proposed
conditions for accurate noise level measurements using the Sound Intensity method. The
necessity of the “Environmental Correction factor” for sound pressure measurements was also
discussed. IEC standards use the difference between sound pressure and sound intensity
measurements as an indicator of environment adequacy for making sound intensity measurements
with desired accuracy. These standards stipulate that this difference must not be more than 8dBA
for achieving acceptable measurement accuracy. The work presented by Dr. Girgis has evaluated
the presently used IEC practices for evaluating measurement environment and concluded that the
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pressure and intensity difference should be measured only at core vibration frequency and its
harmonics. This difference should be less than 4dB.

It was agreed that Dr. Girdgis and Chris Ploetner will propose the next draft for the revision of
Section 13 on C57.12.90 & 91 incorporating their recommendations on the acceptable conditions
for sound intensity measurements and circulate it to the WG and the SC for their comments.
These comments will be discussed in our next meeting. After this the WG will address and update
the Sound Level Measurement Guide accordingly.

8.5.4 Old Business

Allen Darwin pointed out that the Sound Abatement Guide C57.136 is going to be due for
revision. He proposed that we should remove the contents that do not deal with sound abatement
and move them in to the Sound Measurement Guide. The Chairman also proposed that additional
information on sound barriers should be included in C57.136.

It was agreed that Allen will review draft 4 of Sound Measurement Guide and propose changes to
be made to C57.136 in our next meeting.

There being no new business, the meeting adjourned at 9:15 AM

Jeewan Puri
Chairman - ASVSC
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8.6 Distribution Transformer Subcommittee Report
Ken S. Hanus - Chairman
ken.hanus@ieee.org

The Distribution Transformer Subcommittee has a total of 9 active working groups/task forces, 7
of those met in Charlotte.

Subcommittee Meeting Wednesday March 19, 2008 at 3:00 pm
26 Members

43 Guests

69 Total

6 Requests for membership

8.6.1 Chair's Remarks & Announcements:

Review of Administrative Committee meeting highlights
e Future Meetings
e The Unapproved Minneapolis minutes were approved with no corrections
e Mike Faulkenberry is the new co-chair of C57.12.38

8.6.2 Working Group Reports

8.6.2.1 C57.12.20 Overhead Distribution Transformers

Alan Wilks & Tommy Cooper Co Chairs
awilks@ermco-eci.com & Tommy.cooper@faypwc.com

PAR Status: Approved 9/15/2006

PAR Expiration Date: 12/31/2010, Current Standard Date: 2005
Current Draft Being Worked On: D1

Meeting Time: 9:30 am, Monday, March 17, 2008

Attendance: 48 Total

26 Members

22 Guests

Alan Wilks called the WG C57.12.20 meeting to order at 9:30, introductions were made and
rosters were circulated. The unapproved minutes of the Fall 07 meeting in Minneapolis, MN
were reviewed and approved. Alan then reminded everyone of the IEEE policy on patents and
asked if anyone had any patents to declare, none were declared. Alan then introduced two new
Working Group members; Mike Hardin and Dave Ostrander.

Old Business:
A proposal was made on the wording for the Dielectric Test paragraph to give the C57.12.00
WG to be inserted in their standard. Comments were made about the lack of participation in the

survey on this item it was our responsibility as members of the WG to participate.

Next a survey of EEI members on making it possible to use 11.25” separation on hanger brackets
for small three-phase OH transformers was reviewed. It was proposed to use this separation.
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Proposed changes to C57.12.20 from the comments of the 11/03 ballot were covered next.

A motion to show balloons for items not ballooned on Figures 7 — 14 as proposed was made but
did not pass. Another motion to remove the non-ballooned items did not receive a second. A
third motion to show labeled balloons with also the footnote letter was seconded and carried with
one vote against.

It was brought to the WG’s attention Paragraph 7.2.4 lifting provisions per NEMA MG2-1983 is
no longer valid. A member volunteered to investigate and report back to WG.

One member wanted the WG to survey users on their use of requirements for ground straps on
277 volt (sec) but in his absence it was decided to leave it as is with just a provision for mounting
a ground strap.

A survey of PRD manufacturers was made to determine the diameter of the pull ring on PRDs.
From this survey we came up with the maximum diameter of the probe on a hook stick of 0.75”.

It was suggested to change the paragraph on lifting brackets but the paragraph already required a
safety factor of five, therefore there were no changes proposed.

Next proposed changes to C57.12.20 from March, 2007 were covered.

The WG accepted proposed wording in paragraph 9 by Marcel Fortin changing a “fault” to a
“test”. Also changed was the shooting wire size to 18 AWG or smaller but did not change the
timing for clearing a fault, it was left at %2 to 1 cycle.

On Table 1 page 29 proposed changing 15 to 30 KVA. In Figure 2 changed 10 to 15 KVA.

It was then requested everyone review Draft D1 of C57.12.20.

New Business:

The WG discussed the need to set tolerances on the dimensions of the location from the top of
the tank for arrester nuts. A motion was made and seconded and carried to set the arrester nut

location at 5” +/- 1 %", and add the arrester pad to all applicable figures.

A motion was made to add “when required” to paragraph 7.5.4.5 (this would make standard to
not require arrester nuts, could be a problem) but it failed to pass by a vote of 13 to 4.

It was suggested the WG needs to add bottom hanger bracket minimum distance to the bottom of
the tank to Figure 1 but no motions were made.

It also was discussed the need to determine the temperature ranges on PRD “O” rings and also on
gaskets. Alan volunteered to do two surveys.
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The meeting was adjourned at 10:45 am.

8.6.2.2 C57.12.38 Single-Phase Padmounted Distribution Transformers
Combined C57.12.25 & C57.12.21

Ali Ghafourian & Mike Faulkenberry Co Chairs
aghafourian@ermco-eci.com & mdfaulke@southernco.com

PAR Status: Approved 12/08/1998 (For combining Standards C57.12.25 & C57.12.21)
PAR expiration Date: 12-31-2009

Current Standard Date: 1995

Current Draft Being Worked on: D6.2, Dated: January 2008

Meeting Time: 11:00am, Monday, March 17, 2008

Attendance: 53 Total

17 Members

36 Guests

Introductions were made and the roster was circulated.
The meeting was called to order at 11:00 a.m..

Mike Faulkenberry, Georgia Power Company, was introduced as the new Co-Chair. Attendee
introductions were made and the roster circulated.

The IEEE patent policy was reviewed and there were no patent issues cited.
The meeting minutes from the October, 2007, meeting in Minneapolis were approved.

A copy of Draft 6.2, which incorporated comments from the September, 2007, ballot was
distributed.

The meeting started with a continuation of the review of the IEEE ballot comments from
September, 2007, that were not discussed at the previous meeting. There were a total of 62
comments received. A tabulation of the comments with noted resolution was distributed to the
attendees for review and discussion.

Comment 39 suggested that the figures be brought into the body of the document rather than
placed in the Annex. It was noted the figures were moved to the Annex at the request of the
IEEE editor. Several comments from the floor indicated this was contrary to what was being
done in other documents. A motion was made and seconded to move the figures from the Annex
back to the body of the document. After there was no further discussion, a vote was taken, and
the motion was carried with 12 in favor and 1 against.

Comment 42 suggested that Clause 4.3 be changed from “No taps shall be provided” to “Taps
are not required” to allow for taps on dual voltage transformers. There was discussion about
why we needed to mention taps in the document if they are not required. The final resolution
was to incorporate the comment as suggested.
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There was very little or no discussion on the remainder of the comments. The resolution in the
tabulation for those comments was accepted.

It was requested that all working group members and guests review Draft 6.2 and provide
comments back to the co chairs within four weeks or by approximately mid-April. Comments
will be incorporated and the document resubmitted for balloting.

The meeting was adjourned at 11:45 a.m.

8.6.2.3 C57.12.28, C57.12.29, C57.12.31 & C57.12.32 Cabinet integrity Standards

Bob Olen & Dan Mulkey Co Chairs
bolen@cooperpower.com & dhm3@pge.com
Meeting Time: March 18, 2008 Time: 8:00 AM
Attendance: 52 Total

25 Members

27 Guests

General:

The meeting was called to order at 8:00 AM on Tuesday March 18, 2008, in the Tryon Room at
the Westin Charlotte Hotel located in Charlotte, North Carolina. The minutes from the October
16, 2007 meeting in Hilton Minneapolis Hotel located in Minneapolis, Minnesota. were
approved as submitted. A request was made for disclosure of any patents that may be related to
the work of the WG, and there were no responses to the request for disclosure.

Significant Activities:
C57.12.32 — Was successfully recirculated in December 2007. It will be reviewed at the March
26, 2008 Rev Com meeting.

C57.12.31 Standard for Pole-Mounted Equipment — Enclosure Integrity, Draft 1.1a
e Short review of draft 1.1a showing the changes made after the October 2007 meeting
¢ No new changes were made
e Chair will submit for editorial review

C57.12.30 Standard for Pole-Mounted Equipment - Enclosure Integrity for Coastal
Environments, Draft 1.2
e Deleted 3.5 gel coat and 3.6 other materials
e 4.1.2b Added a statement on preventing galling
e 4.5.1 Discussed Battelle weather data — still need to establish test criteria to verify
suitability of test sites
e 4.5.7 Gravelometer — discussed how to evaluate results. Requested volunteered to run
some tests and present at the next meeting.
e Discussed use of RFID tags applied to the outside of pad-mount transformer tanks.

Standard/Project Status
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e (57.12.28 Standard for Pad-Mounted Equipment — Enclosure Integrity
Status: 2005 Standard, published — September 30, 2005 — good through 2010
e (57.12.29 Standard for Pad-Mounted Equipment — Enclosure Integrity for Coastal
Environments
Status: 2005 Standard, published — November 10, 2005 — good through 2010
e PC57.12.30 Standard for Pole-Mounted Equipment - Enclosure Integrity for Coastal
Environments
Status: Draft only, active PAR good through 2011
e (57.12.31 Standard for Pole-Mounted Equipment — Enclosure Integrity
Status: 2002 Standard — active PAR good through 2011
e (57.12.32 Standard for Submersible Equipment — Enclosure Integrity
Status: 2002 Standard — reaffirm or issue PAR before 2008 — extended to 12/31/2008

Next Meeting:
This working group will not meet at the October 7, 2008 Porto, Portugal meeting. The next
WG meeting will be in the spring of 2009 Transformers Committee meeting.

Adjournment:
The meeting was adjourned at 9:03 AM.

8.6.2.4 C57.12.34 Three-Phase Padmounted Distribution Transformers
Ron Stahara & Steve Shull Co Chairs

ristahara@msn.com & sshull@empiredistrict.com

PAR Status: Approved 3/20/2005

PAR expiration Date: 12-31-2009

Current Standard Date: Published March 8, 2005 (2004 date on document)
Current Draft Being Worked On: D4A March 2008

Meeting Time: March 17, 2008 Time: 1:45 PM

Attendance: 55 Total

26 Members

29 Guests

Ron Steve Shull called the meeting to order, introductions were made, and an attendance roster
was circulated. The IEEE Patent Policy was reviewed the group was asked if there were any
patents that needed to be disclosed. None were announced to the group. The minutes of the
Minneapolis meeting were approved with no corrections.

In old business the changes made in Draft 4A were discussed. These included changes in Table
3 to expand the kVA ratings for secondary voltages 2400 delta to 13 800 delta. Three columns
were added to allow showing kVA limitations based on 600 amp insulated connectors.

Also in Figures 2, 3, 6 & 7 the preferred and alternate locations for the HO bushing were added.

It was stated the intent was to have a WG straw vote on the draft this year so by January 2009 the
document can be out for sponsor ballot.

A motion was made and passed to put the draft out for a WG straw vote after any changes are
made at the meeting.
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Discussion ensued about the various locations of HOXO bushings in the primary compartment.
Some users stated they have it located above the H3 bushings while another has it located below
the H1 bushing. It was decided to keep the location as shown in the draft.

Discussion next focused on Clause 8.7.2.2 & 8.7.3.3 and the heading “Reparability”. It was
discussed the two ways to spell it and after much discussion a motion was made to replace
“Reparability” with “Bushing Replacement” and after more discussion the motion was amended
to just replace “Reparability” with “Replacement”. It passed unanimously and applied to
Clauses 8.7.2.2 & 8.7.3.3.

It was also noted in Clause 8.7.3.3 the word “these” was misspelled.

It was suggested to the WG the dielectric tests for dead-front units should be exempt from
chopped wave tests because the insulated bushing and bushing wells covered by IEEE 386 are
not required to meet chopped wave tests. It was noted a similar exemption has been done in
C57.12.40.

After much discussion as how to handle the issue a motion was made to add Clause 7. 4 — “When
high voltage terminations are used that fall under IEEE 386 standard, they may not be suitable
for chopped wave testing; therefore, when termination to IEEE 386 standards are used (bushing
wells, 600A integral bushings, etc.) chopped wave tests are not required.”. The motion passed
with one negative.

Clause 7.1 will be modified to read “Except as specified in clauses 7.2 & 7.4 of this standard ...”
with the addition of Clause 7.4.

Lastly there was discussion on the intent of footnote “e” in the far right column in Table 3. It
was determined the footnote meant to indicate the standard secondary voltage ranges are the
same as indicated in the left column of this table. To further help clarify the intent a motion was
made to drop the footnote and add the word “standard” to the column heading so it reads “For
standard low-voltage ...”. The motion passed unanimously.

The meeting adjourned at 3:05 PM

8.6.2.5 C57.12.35 Bar Coding For Distribution Transformers

Lee Matthews & Giuseppe Termine Co Chairs
Imatthews@howard-ind.com & Giuesseppe.termine@peco-energy.com
PAR Status: APPROVED Dated: March 4, 2005

PAR expiration Date: December 31, 2009

Current Standard Date: 1996 (R2004)

Current Draft Being Worked On: Draft #7, Dated: 2007

The WG did not meet in Charlotte

8.7.2.6 C57.12.36 Distribution Substation Transformers
Both Positions Open

PAR Status: PAR Approved June 2002

PAR expiration Date: December 2008
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Current Standard Date: Approved at September 07 REVCOM
The WG did not meet in Charlotte

8.6.2.7 C57.15 Step-Voltage Regulators

Craig Colopy & Gael Kennedy Co Chairs
ccolopy@cooperpower.com & grkennedy@nppd.com
PAR Status: APPROVED Date: June 9, 2005
PAR Expiration Date: December 31, 2009

Current Standard Date: C57.15 — 1999 — Published April 2000
Current Draft Being Worked On: Draft 8

Meeting Date: March 18, 2008, 1:45 pm

Attendance: 35 Total

16 Members

19 Guests

e Introduction of all Present

e Routing of Attendance Sheets

e Minutes of the Last Meeting 17 October 2007 Un-approved to Approved, passed with no
objections)

e |EEE Patent Policy conflict or infringements given to group — No responses or comments
raised.

e Draft 8 — is most current issue.

e Much work and editorial notes concluded by the IEEE members and editorial staff — Jody
noted the reference issues with Dual Logo with IEC. Looks like it may be good from the
reference parts, now to look forward to the technical portion of the standard review. The
Normative references were walked through noting both those by IEEE and IEC.

e Reviewed draft from the standpoint of a ‘stand alone’ document and when similar
documents were available from both IEEE and IEC they are list as one or the other. It
was asked for everyone to review the Draft and respond with all comments to Craig
Colopy by the 15th of April 2008. It is imperative that this Draft be reviewed and

returned to be able to keep on schedule.

Action item: Review by all personnel of interest and return comments to Craig Colopy by
the middle of April 15" 2008
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Motion was made to adjourn and a 2" ed, and passed with no objection. Meeting over at
2:30PM Tuesday 18 March 2008.

8.6.2.8 C57.12.37 Electronic Reporting of Test Data

Richard Hollingsworth & Thomas Callsen Co Chairs
rhollin@howard-ind.com & Thomas.Callsen@ExelonCorp.com
PAR Status: Need to submit PAR for next revision

PAR Expiration Date: N/A

Current Standard Date: July 2005

Current Draft Being Worked On: N/A

Attendance: 35 Total
19 Members
10 Guests

1) Introduction of those in attendance.

2) Question of Patent issues — No responses

3) Read and approved the minutes of the last meeting.

4) Discussion of how to report the DOE efficiencies in the test data.
a. DOE Final Rule efficiency level
b. Manufacturer’s DOE Rated Efficiency
c. Both in F5.2 format with a max value of 99.99

5) Ballot as an amendment to the present standard.

No further business — meeting adjourned at 4 PM.

8.6.2.9 Task Force on Loss Evaluation & DOE Efficiency
Phil Hopkinson Chair, Secretary: Scott Choinski
phopkinson@ieee.org

Attendance: 35 Total

42 Members

74 Guests

Mr. Hopkinson reviewed slides from his presentation titled “Distribution Transformer Energy
Efficiency Task Force.” The presentation is posted on the IEEE Transformer Committee
Website under the Distribution Transformers Subcommittee.

Mr. Hopkinson contacted Tony Bouza at DOE as well as Michael Scholand and David Wiegand,
who were consultants to DOE. They are open to consider our concerns. There is a 2 year
window for the rule to submit the concerns and they must be submitted in writing. There are no
promises that changes will be made to the rule.

Material Implications
e M3 or better Core steel
e Copper primary windings
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e Reduced flux and current densities
DOE Engineering analysis predicts Final Rule compliance to add >20% to costs
Manufacturers must design 4% lower average loss than Final Rule to meet the 8% single unit
cutoff.
More capital-intensive constructions

DOE does not have an enforcement program and is relying on the Honor System and
Whistleblowers to find violators. Fines for violations are steep.

Dual Voltage transformers seem to be a hardship. Final rule indicates efficiency measured on

highest loss connection and has been appealed to DOE for resolution.

Questions?
Does the rule apply to US territories (Puerto Rico, Virgin Islands, Guam)? It is believed
that they are included but it is not clear. They are included in Environmental analysis,
but are not specifically mentioned in the final rule.
Submersible transformers are included.
Step-up transformers may not be included for MVDT and Liquid-immersed. LVDT rule
mentions input voltage only and step-up transformers may be included. The MVDT and
Liquid-immersed rule mentions both input and output voltages, so step-up transformers
may not be included.

New Business

There was no new business.

The meeting adjourned at 12:04 PM.

8.6.3 Subcommittee Old Business:

The working group for C57.12.33 will be reactivated with Don Duckett and Al Traut co-chairing
the document. The document will be updated with the final DOE ruling. Don and Al will
submit a PAR so they can get started.

8.6.4 Subcommittee New Business:

None

The meeting adjourned at 3:50 pm.
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Dry Type Transformers Subcommittee — Unapproved Meeting Minutes
March 19, 2008 — Charlotte, North Carolina

8.7 Dry Type Transformers SC Chair Charles Johnson

8.7.1 Introductions and Approval of Minutes

Meeting was held at 1:30 pm on Wednesday, March 19", with 11 members and 9 guests. The
minutes from the Minneapolis meeting were approved as written.

8.7.2 Working Group/Task Force Reports

The next order of business was the presentation of the reports of the various working groups and task
forces. See the following sections for the individual reports:

8.7.2.1 WG Dry Type Test Code C57.12.91 Chair Derek Foster

Chairman Derek Foster was unable to attend due to illness. In his absence, SC Chair Charles Johnson
led the meeting.

The working group met in Minneapolis at the Hilton Minneapolis at 3:15 PM on Monday, March 17,
2008 with 6 members and 9 guests present. Attendees introduced themselves and signed a roster.

The chair reminded the WG that the PAR for revision has been approved until 31* December 2010.
Sections 5, 10 and 11 have been reviewed during recent meetings and revisions have been proposed
by the Working Group. A draft of these revised sections will be prepared and circulated to members
of the Working Group before the next meeting. Section 13 was to be reviewed at this meeting, but at
the last meeting of the Audible Sound and Vibration Sub-Committee, Ramsis Girgis advised that this
section “will need a significant amount of improvements both technically and editorially”.

A discussion was held on comments from Rick Marek regarding the testing of dry transformers
designed for operation at high altitudes. Rick suggested that we increase the dielectric test levels at
sea level to the corrected magnitude based on the elevation at operation.

As there was no further business, the meeting adjourned at 3:41 PM.

8.7.2.2 WG Dry Type Thermal Evaluation C57.12.56/60 Chair Roger Wicks

The working group met in Minneapolis at the Hilton Minneapolis at 1:45 PM on Monday, March 17,
2008 with 9 members and 9 guests present. Attendees introduced themselves and signed a roster.

The Chair reviewed the minutes from the last meeting, which were approved as read. The chair
reviewed the patent documents for our meeting, and no patent related issues were noted for the work
of this working group.

The Chair provided an update to the status of the document. A PAR extension and PAR revision
were both submitted after our last meeting, and both were approved.

There were a few changes to the document which were made prior to the meeting.

1) We changed the word “ventilated” to the phrase “open-wound” other than where the phrase
related to the original documents.

2) The cycles for testing were revised per our last meeting.

3) We modified the clause related to model design considerations for the representative model coils
to add the use of bifilar windings.
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Dry Type Transformers Subcommittee — Unapproved Meeting Minutes
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During the meeting we had a brief overview of these items. We also discussed the lack of drawings
for the document and Chuck Johnson noted that the DuPont drawings for HV-1 and HV-2 had the
components necessary for this work, as long as some definitions were added. Chuck, Mike Haas and
Tim Lewis agreed to look at the drawings to make sure they make sense.

Bill Simpson noted that we should add a formula to complement the wording of how to calculate the
failure time based on the testing as described in Clause 4.5.3. This was completed during the
meeting.

Finally the group discussed and agreed that the next step would be to go out for an official ballot.
This would generate the best set of comments to facilitate the completion of the document.

Meeting adjourned at 2:05 PM.

8.7.2.3 WG for Revision of IEEE C57.16: Dry Type Reactors Chair Richard Dudley

The W.G. for the Revision of IEEE C57.16 (Dry Type Reactor T.F.) met on Mar. 17, 2008 from 8:00
a.m. to 9:15 a.m. in the Trade Meeting Room of the Charlotte Westin Hotel in Charlotte, N.C. There
were 10 members and 2 guests present. The following are the highlights.

1. Introductions were made.
2. IEEE patent policy was reviewed and no issues were raised.
3. The minutes of the Minneapolis W.G. meeting were approved.

Note: The minutes of the Charlotte meeting won’t be approved until the meeting of the W.G.
in Porto, Portugal.

4. The remainder of the meeting was devoted to the revision process of IEEE C57.16. Since the
Chairman had decided not to prepare Draft #2 of the revision process but distributed draft
material for inclusion in Draft #2 the focus of discussion was on this material. The following
are the highlights.

(i) Gene Blackburn provided the Chairman with a “marked up” copy of Draft #1;
editorial issues associated with the IEEE conversion of the existing “pdf” version of
the standard to WORD. The editorial corrections identified by Gene Blackburn will
be included in Draft #2.

(i) The proposed revision to Table 5, dielectric test levels, was discussed. The turn-to-
turn test was a key discussion area and a synopsis follows.

- The turn-to-turn test is equivalent to the lightning impulse test as a “quality” check.
Test levels should not be more severe then the impulse test.

- The turn-to-turn test is convenient and practical and failure detection, especially with
digital data acquisition systems, is definitive.
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- The turn-to-turn test should be extended from 34.5 kV system voltage class to 110
kV as an alternative to the impulse test; equivalent to 550 kV BIL.

- Turn-to-turn test equipment has not been built to these test levels but it is “doable”.
Equipment costs could be significantly higher vs. current turn-to-turn test equipment.

- Turn-to-turn test levels for indoor installed reactors should be eliminated. There
should be only one test level as there is for lightning impulse; there is a single BIL
level for indoor or outdoor. For reactors to be installed indoors the “end user” still
has the option to specify a reduced BIL. A note will be added to Table 5 to reflect
this option.

- The current RMS test levels should be replaced with a first peak crest voltage.

- Discussion took place on the crest test value re the relation to BIL. Scaling factors of
.9, .85 and .8 were discussed. A crest value lower than the impulse crest value is
justified as the turn-to-turn test voltage is more representative of a switching
overvoltage and the 7,200 decaying sinusoidal overvoltage is a very severe test of the
insulation system. The use of a different scaling factor for the voltage classes was
one consideration; lower value at lower voltage class. Consensus was finally reached
that the scaling factor should be .85. A note will be added to Table 5 to reflect the
above rationalization.

- Should the turn-to-turn test be divided into two 30 sec. test intervals with the voltage
being applied to both reactor terminals for series reactors; transient voltage can
impact either terminal vs. filter reactors where the “line side” terminal is impacted
only? The issue is the effect of the time to first crest voltage distribution and hence
dielectric stresses seen by the winding.

- For the sinusoidal portion of the applied test voltage the voltage distribution should
be linear. The Chairman stated that he would do some research and provide data to
W.G. members.

- The turn-to-turn test is now explicitly included in the recently revised IEC reactor
standard. Test voltage levels are related to the “applied voltage test” test levels. If
.85 of BIL is used in the revision of IEEE C57.16 there will be a difference in test
levels between IEC and IEEE.

- Although IEEE C57.16 does not include oil-immersed reactors other IEEE standards
such as IEEE C57.21 do include oil-immersed reactors. Should the turn-to-turn test
be applicable for oil-immersed reactors? One philosophy is that if equipment
employing different technology is utilized in the same way in the power system then
the test code should be the same. This is always the case for type or design tests.
However if a test is a Q.A. check and a routine test then test code/methodology may
have to reflect the technology employed in the tested equipment.

- The proposal for “Clause A.9.4 Conductor Insulation Temperature” was discussed.
Wording will be added re de-Q’ing located below the filter reactor winding and the
possible impact on cooling air.

S08-8.7_Dry_Type_Charlotte Dry Type SC Minutes - Final.doc\ Page 3 of 7
IEEE/PES Transformers Committee Page 91 of 164

Spring, 2008 Meeting Minutes - Approved



Charlotte, NC
March 16-20, 2008

Dry Type Transformers Subcommittee — Unapproved Meeting Minutes
March 19, 2008 — Charlotte, North Carolina

(iv) The proposal for “Clause E1. Indoor Installation” was discussed. Other considerations re the
installation of dry type air core reactors indoor should be added and include.

- Reactors of higher MVA or high harmonic loading such as filter reactors require
more care to be taken.

- Care should be taken re electrical conduit or water pipes.
- “Supporting Documentation” should be included.

(v) Fred Elliot promised to provide input re Annex F from Ron Edwards who is Secretary of the
IEEE Switchgear Committee.

(vi) “Clause 11.8 Audible Sound Test” for series reactors and “Clause A.5.6.3 Audible Sound
Level Test on Filter Reactors” were discussed. No information is provided re the
correction for reverberant test rooms. Such information is available in Clause 11.1.2 of
IEC 60076-10, the IEC sound measurement guide, and will be referenced; “Clause 11.8.4
Test Conditions” of IEEE C57.16.

The Chairman agreed to produce Draft #2 of the revision of IEEE C57.16 prior to the Porto W.G.
meeting and will include all new draft material with the changes noted above. The meeting adjourned
at9:15a.m.

8.7.2.4 Dry Type General Requirements Chair John Sullivan
The working group met in the Trade room of The Charlotte Westin Hotel.

The meeting was called to order at 11:02 AM by Chairman John Sullivan
The meeting was convened with ten (10) members and eight (8) guests present.
Introductions were made and minutes of the Minneapolis October 15, 2007 meeting were approved.

Attendees were asked if they knew of any patents that may be related to the work of this working
group. No patents or patent claims pertinent to C57.12.01 were identified by working group
members.

Task force reports and discussion:

Table 5 - John Sullivan

Chuck Johnson reiterated to the working group that to correct Table 5 note “a” to Table 5 must be
removed. Note “a” was only applicable to the two tables published in the previous edition of
C57.12.01. Table 5 replaced these two tables in C57.12.01-2005. Note “a” was inadvertently
brought forward into the 2005 issue of the standard during revision. Carl Bush agreed that removal
of note “a” and adding an explanatory clause explaining the table would satisfy his concerns with
Table 5.

Discussion about how to address this issue took place. Rick Marek suggested the errata process to
remove note “a.” The working group agreed by consensus. The Chair will pursue obtaining an
erratum.
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Partial Discharge — Yunxiang Chen

Yunxiang Chen presented an extract of IEC 60076-11, Partial discharge. He also displayed several
partial discharge test reports from European manufacturers. These reports indicate transformers
under test are essentially partial discharge free at the 160% voltage level that extinction occurs
between 200% and 160% voltage level .

Yunxiang Chen asked, “How does C57.12.01 want to address partial discharge?” Chen proposed
harmonization with the IEC standard. Don Kline suggested we determine what is necessary to
harmonize with IEC. He also expressed the need to address extinction voltage levels for various
temperature classes. Rick Marek suggested we adopt the IEC tests. Chuck Johnson feels we must
harmonize with IEC to retain the relevancy of C57.12.01. The general consensus was to harmonize
with IEC. The chair requested a motion to that effect. Rick Marek made the motion that C57.12.01
adopt the IEC partial discharge test criteria: A phase-to-phase pre-stress voltage of 180% rated
voltage shall be induced for 30 s followed without interruption by a phase-to-phase voltage of 130%
rated voltage for 3 min, during which the partial discharge shall be measured. Extinction must occur
by 130% rated voltage. The maximum acceptable partial discharge level is 10 pC. The motion was
seconded by Yunxiang Chen. Discussion of the motion centered about being able to review and
revise the partial discharge test requirements before inclusion into a final revision of the standard.
Working Group members will have an opportunity to review and revise the requirements before its
inclusion into any future revision of the document. The motion carried unanimously.

Proposal for a change to paragraph 4.2.5 — Rick Marek

Rick Marek presented his proposal to revise clause 4.2.5. After some discussion it was decided to
look at the possibility of adding a formula from IEEE STD 4 and an explanatory clause instead of the
table. Rick will look into this prior to the next meeting.

Old business
There was no old business.

New business

Yunxiang Chen brought up a problem performing hi-pot tests where transformers were part of a
switchgear package. Transformer test criteria is based on 34.5 kV and switchgear test are based on 36
kV. He suggested changing the C57.12.01 requirements to 36 kV. Chuck Johnson brought out the
fact that getting the transformer or the switchgear manufacturers to change would probably be
impossible. Further, since the transformer is a component, it should be tested at the manufacturers
rating, 34.5 kV.

Next meeting: Fall 2008: October 5-9 -- Porto, Portugal
With no further business, the meeting was adjourned at 12:14 PM.

8.7.2.5 IEEE PC57.12.51 - Ventilated Dry Type Transformers > 501 kVA Chair Paulette Payne
There was no meeting of this working group.

The document came to the IEEE as a copyright transfer from NEMA and therefore is being balloted
as a new standard. This document is presently in the ballot process.
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During balloting, Rick Marek raised objects to sub clause 9.4.1 dealing with “Other Insulation
Systems”. Rick believes that the wording is incorrect and needs to be edited. The WG chair will
work with Rick to generate new wording to address the icsue.

8.7.2.6 IEEE PC57.12.52 - Sealed Dry Type Power Transformers Chair Sheldon Kennedy

The Working Group met on Monday, October 17, 2008 at 9:30 AM with 5 members and 4 guests
present. Sheldon Kennedy chaired the meeting.

The IEEE disclosure statement was read. There were no patents pertaining to this standards work for
which any members had awareness.

Minutes of the October 15, 2007 meeting in Minneapolis were reviewed and approved.

The Chair announced that we were beginning work on C57.12.52, which had been approved as a
PAR by IEEE. The PAR was granted on May 7, 2007 and will expire on December 31, 2011.

The Chair reminded everyone that this was an old NEMA document that had been brought into IEEE
and needed to be changed to the IEEE format. Also, the document is old and much of the information
is outdated.

The document was reviewed through clause 5.1 at the last meeting. There was a quick review of these
topics. There was discussion about whether testing at higher dielectric tests would be required for
transformers built for higher altitudes. It was decided that these usually have higher BIL bushings, but
the internal parts aren’t affected since the transformers are sealed from the thinner air in the
environment. This would be similar to liquid filled transformers utilized at higher altitudes.

The document review picked up at that point. Clause 5.2, 5.3 and 5.4 refer to accessory locations,
nameplate locations and bushing locations were given as mandatory in the old NEMA document. This
will be revised to a statement that they will all be prefaced by “Unless otherwise stated”, giving more
flexibility to the specifying engineer.

Clause 5.5 made a tap changer mandatory. This will be revised. Taps are standard, but they may be
accomplished by internal links or a terminal board. The words, “If a tap changer is supplied®, will be
added to the existing language about tap changers.

Clause 5.6.1 gives very specific information for a dial type top gas temperature indicator. We will
add notes that allow for electronic or digital devices and the words “If a dial type gauge is provided”
before the existing information. A recommendation was made to locate the top gas temperature gauge
no more than 300 mm above the top of the core and coil to more closely monitor the gas temperature
near the coil insulation. It was also recommended that if the gauge was located more than 96 inches
above the ground, it should be tilted downwards.

Clause 5.6.2 gives very little information about winding temperature simulators. We will review the
language of C57.12.51 draft for similar wording that could be used here.

Clause 5.7, 5.7.1 and 5.7.2 give information about pressure-vacuum gauges. Pressure limits for air
and nitrogen filled transformer gauges were less than those for previously manufactured fluorocarbon
gasses, which are no longer manufactured. Time was running short so the members were asked to
think about the limits shown and make suggestions for rewording these clauses.
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There was no other old business or new business.

Time expired and the chair asked members to continue to review the document for proposed revisions. The
meeting was adjourned at 10:45 AM.

8.7.3 Old Business
There was no old business
8.7.4 New Business

The SC chair discussed the need for more resources to support the development of the standards for
Dry Type Transformers. At present the SC is responsible for maintaining 16 documents with 6 due
for reaffirmation in the next 2 years. The chair stated that the SC averages 12 — 14 members
attending the transformer meetings and that often, the same 3 or 4 people are managing the renewal
process. This lack of resources often results in delays in the development effort. The chair asked that
more SC members step up and take the lead in leading the standards development.

The chair suggested that the SC consider transferring responsibility to another subcommittee (perhaps
Performance Characteristics) for those documents that could also apply to liquid transformers.

Tom Prevost suggested that we recruit members form the other subcommittees. This action would
offer an opportunity for these individuals to gain experience in leading standards development. The
SC members agreed to consider this suggestion.

The SC chair announced that he would review the participation of the present SC members with the
WG chairs and if necessary, ask inactive members if they wish to be dropped from the SC and WG
rosters.

After the discussion of new business, 3 SC members volunteered to lead the effort of standards
development.

There being no further business, the meeting was adjourned at 2:40pm.
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8.8 Dielectric Test Subcommittee — Loren Wagenaar, Chair; Thang Hochanh, Vice-Chair;
Stephen Antosz, Secretary

The Dielectric Test Subcommittee (DTSC) met on Wednesday, March 19, 2008, in Charlotte, NC
with 72 of 112 members, and 87 guests present. 8 of the guests requested membership and are
welcomed into the Subcommittee. See the last page of these minutes for attendance list.

8.8.1 Chair’'s Remarks
1) The Chair reviewed highlights of the Administrative Subcommittee meeting held on Sunday:

a) The next meetings:
1) Fall 2008, October 5-9: Hotel Porto Palacio, Portugal
2) Spring 2009, April 19 -23 (tentative) - Southern USA location TBD
3) Fall 2009, October 18-23 (tentative) — location to be determined
4) Spring 2010, April 11-15 (tentative) — location to be determined

b) Printed copies of the main minutes will no longer be available after this meeting.

c) There have been several cases where negative votes have been received on reaffirmation
ballots. The balloters need to understand the difficulty this causes. Balloters should only
vote negative on a reaffirmation ballot if something is technically incorrect. Editorial
corrections or items requiring future revision should receive an affirmative vote with
comment.

2) The Chair announced that Stephen Antosz has resigned as Secretary of the SC, and a volunteer
is being sought to take over the post. Please contact the Chair, if interested.

3) The minutes of the Fall 2007 meeting in Minneapolis, MN were approved as written, and are
available on the IEEE Transformers Committee Web Site.

8.8.2 Working Group Reports

8.8.2.1 Working Group on Revision of Low Frequency Tests — Bertrand Poulin, Chair; Bill
Griesacker, Secretary

The meeting was held on Monday March 17" at 11h00 am. After the usual introduction
and display of IEEE’s Patent policy, the minutes of the previous meeting were approved
as written.

Task Force Report — Revision of C57.113 (IEEE Recommended Practice for Electrical
Measurements of Partial Discharges in Transformers) Chairman Dr. E. Lemke. The
minutes of this meeting are found in Appendix 1. The main topics are:
1. The document is presently at the stage of editorial review. The technical part is
ready for ballotting.
2. The formation of the ballotting group has been initiated. The formal ballotting
process should start soon.
3. There were discussions at the meeting about other methods of detecting pd. The
Chairman reminded the group that the Scope of the Recommended Practice is
the wide-band measurement of the apparent charge in compliance to IEC 60270.
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Old Business

There are the following items carried over from the last meeting which have not yet been

addressed:

1. Arequest for adding the following criteria to section 10.8.6:
The enhancement of the voltage has not created a significant and steady increase
in partial discharge activity. In this context, the partial level recorded during the
one hour level must be compared to the level recorded just before the
enhancement. The increase if any should not be more than 150 pC. The wording
of this proposal needs to be better defined. A new proposal must be prepared and
circulated before the next meeting

2. Arequest for the following addition to section 10.8.2:
For transformers with ODAF cooling, the first unit of a design shall be tested with
all pumps running during the induced test. The main objection to this request is
that it would require that all transformers be tested with their cooling equippment
installed. This is not always practical for those transformers which cannot be
moved with their cooling equippment. A new compromise will be proposed and
circulated before the next meeting.

New Business: The following items were discussed at the meeting.

1. PD measurement for bushings and instrument transformers. Will these fit in the
C57.113 guide? A task force will be formed to address this item. The instrument
transformer has lower acceptance levels but is a simpler device.

2. Comments to Revision of C57.12.00
e Single Phase Excitation Test — This test has been referred to the Standards

Subcommittee for determination of the final location of this material.

¢ Include partial discharge measurements as part of low frequency tests for Class Il
transformers. Some feel that the table should better explain the differences
between the tests, C57.12.90 should agree with the explanation in C57.12.00.

e Proposed recommendation to change the requirement of the impulse test for
Class | transformers to, be a routine test.

e Change title of “Insulation power factor” to “insulation power factor and
capacitance”, these tests should be routine for Class | transformers.

o Low frequency tests on auxiliary devices — should it be required on Class 1 or
distribution transformers? Propose to make it a routine test for both Class 1 and
distribution transformers.

¢ A new task force has been formed, “Special Dielectric Test Issues”, to deal with
several unresolved issues that keep coming up, for example: where should the
steep front impulse test be located and should all transformer neutrals be tested.

3. New Topics:

e Which tap position should be required for switching surge tests? The proposition
is that a transformer should be designed to withstand its specified SS level on any
tap. Therefore, the tap position should be the one which imposes the highest level
on the LV side. This topic was discussed, but not resolved at the meeting.

¢ It was also suggested that the following be added to C57.12.90:

"For transformers using reactor type load tap changers with preventive auto, the
induced test should be carried out on the bridging tap position such that
preventive auto also gets tested for dielectric stresses and/or partial discharge".
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Appendix 1
Unapproved Minutes of the Task Force C57.113 Meeting
Chairman of TF C57.113 - Eberhard Lemke

1. Introduction

The Chairman opened the meeting at 8:00 a.m. and welcomed the members and guests.
There were 43 attendees present, 16 of them were TF members and 27 guests; 4
attendees requested for membership.

2. IEEE Patent Policy
The IEEE Patent Policy was discussed based on the submitted transparencies. There
were no patent issues related to the TF C57.113.

3. Approval of Agenda
The tentative agenda was approved as submitted.

4. Approval of Minutes of the previous Meeting
The minutes of the previous TF meeting in Minneapolis were approved as written.

5. Information and discussion on the status of the Project C57.113

5.1 The editorial and technical comments of Loren Wagenaar, Jack Harley and Steve
Jordan to the Draft 1 were completely incorporated in the new Draft 2. Moreover, the
terms and definitions were substantially reduced.

5.2 A copy of the new Draft 2 was sent to the Office of the IEEE Standards Department
for review in February 2008

5.3 At the beginning of March we have got a return from the Program Manager Lorraine
Patsco (Document Development, IEEE-SA).

5.4 The discussion was focused on different methods of PD detection including the non-
conventional UHF method. In this context it was emphasized that the Scope of the
Recommended Practice is the wide-band measurement of the apparent charge in
compliance to IEC 60270.

6. Future Work

The comments we received from the Program Manager of IEEE-SA will be incorporated
in the document and a new Draft 3 will then be circulated for the final vote by the Working
Group before the Sponsor Balloting begins.

7. Adjournment
The TF meeting was adjourned at 9:30 a.m.

8.8.2.2 Working Group on Revision of Impulse Tests — Pierre Riffon, Chair; Peter
Heinzig, Vice-Chair

The WG met on March 18, 2008, from 3:15 pm to 4:30 pm. Nineteen members and
nineteen guests attended the meeting. One guest requested membership. The meeting
was chaired by Pierre Riffon, chair of the WG.

Four new businesses were added to the agenda. The minutes of the Minneapolis
meeting were approved as written.
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The IEEE patent disclosure requirement policy was discussed. None of the members
and guests present during the meeting were aware of any patents related to the work of
this WG.

The first technical item of business was the comments received on the survey made by
Steve Snyder regarding Table 21 of C57.12.00. One of the comments was related to
phase-to-phase switching impulse tests that were required to be classified as "Other
Test". Actually no phase-to-phase switching impulse rated withstand values are specified
in C57.12.00. How to do such a test if no ratings are specified. Depending of the core
design and test connections, different phase-to-phase voltage can be produced. The
WG will ask the Dielectric Tests SC to determine if it is needed to develop a set rated
phase-to-phase switching impulse withstand values. When such values will be agreed
upon, the WG will look how such a test has to be performed. The WG believes that this
is not an "Other Test" but rather a "Type Test" since the phase-to-phase voltage can
sometime be obtained at the same time as the phase-to-ground switching impulse test.
This subject will be kept as an old business for discussion in future meetings.

The second technical subject on the agenda was a new proposal from Subhash Tuli. His
proposal was to define the test parameters of "Quality Control Impulse Tests" for Class 1
transformers. After discussion, clause 10.3 of C57.12.90 does cover his concern since it
is applicable to routine tests, type tests and other tests. No further action is needed on
this new item of business.

His second new business was related to the condition of neutral terminal during switching
impulse tests. Subhash does request to have them grounded during switching impulse
test. His proposal was accepted by the WG and a proposal will be circulated to the WG
membership for discussion prior to the next meeting.

The remaining part of the meeting was devoted to the review of the technical comments
received when D2 of the revision of C57.12.90 was balloted in 2002. Some of these
comments were discussed during the Costa Mesa meeting but some of the comments
were not yet discussed within the WG. The main subjects and decisions taken are:

o The actual C57.12.90 lightning impulse test procedure requests to put the tap
changer in the position giving the less effective number of turns. IEC 60076-3 is
requiring to change the tap position during lightning impulse tests from one phase to
the other. For instance, the first phase shall be tested at minimum tap, the second at
neutral position and the third at maximum tap. This methodology insures that the
differences in voltage stresses caused by the tap position are considered and that the
insulation system is able to withstand these different stresses. A proposal based on
IEC practice will be circulated to the WG membership for discussion prior to the next
meeting.

e The last subject of discussion was the number of impulses on line terminals and
neutral terminals. Since the impulse withstand capability of a transformer is statistical
in nature, the actual number of full impulse on line terminals (one impulse) and on
neutral terminal(s) (two impulses), may not give sufficient statistical confidence that
the winding can adequately withstand the rated BIL level. IEC 60076-3 requires 3 full
impulses on each line terminals as well as on neutral terminal(s). IEEE Std. 4 does
also recommend a minimum of three impulses for insulating systems classified as
non self-restoring such as transformers. IEC 60071-1 and IEC 60060-1 have also the
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same requirements. Statistical comparison figures will be presented during the next
meeting as a basis of discussion.

8.8.2.3  Working Group for Revision of the Impulse Test Guides C57.98 and C57.138 — Art
Molden, Chair; Joe Melanson, Co-Chair

The meeting opened at 3:15PM on Monday March 17, 2008 with 43 attendees present, of
which 18 were members and 25 were guests.

In keeping with the IEEE patent policy the members were asked if they were aware of
any patent or copyright infringement issues in the present draft of the Impulse Guide. No
issues were identified and the meeting proceeded with group introductions.

A motion to approve the fall 2007 minutes was made by Jim McBride and seconded by
Pierre Riffon. The 2007 fall minutes were approved.

The members were asked for comments on the latest draft of the Impulse Guide and the
following comments were made:

The Bibliography in the earlier revision of the guide has not yet been reviewed. Many of
the references contained in that bibliography have publication dates as far back as the
1930s. John Rossetti offered to help Art Molden review the availability of the listed
references.

Pierre Riffon and Reto Fausch confirmed that they would be providing edited versions of
the Draft 3 document before the April 4" cut off date proposed by Loren Wagenaar.

Bertrand Poulin suggested that the editorial review process and ballot pool selection
process should be started now, without delay. The PAR extension for our document
expires on 12/31/2009.

Art Molden made the point that of the 42 members listed on the roster only 7 had actually
contributed material to the guide. In keeping with earlier discussions, only those
members actively participating in the revision of the Guide would be listed in the Guide as
“Participants”.

There being no more questions or comments, the meeting was adjourned at 3:45PM.

8.8.2.4  Working Group on Liquid-Filled Transformers Dielectric Test Tables — Phil
Hopkinson, Chair; Scott Choinski, Secretary

The meeting was called to order at 1:45 PM. There were 78 attendees, 30 members,
and 48 guests with 10 requesting membership. Reviewed the agenda for the meeting.
The Minutes from the October 18, 2007, meeting in Minneapolis, Minnesota, were
approved.

1. Briefly reviewed the tally of survey feedback and the Proposed Text markups to
C57.12.00 including the new proposed tables.

2. Reviewed the survey comments and proposed disposition of the comments by the
Chair. Please note that the Chair is the combined opinions of Bipin Patel,
Subhash Tuli, and Phil Hopkinson.

S08-8.8 DielectricTest.doc Page 5 of 11
IEEE/PES Transformers Committee Page 100 of 164
Spring, 2008 Meeting Minutes - Approved



Charlotte, NC
March 16-20, 2008

Dielectric Test Subcommittee
Meeting Minutes — Charlotte, NC — March 19, 2008

18f - Table 6, remove header which shows .83 BIL

Straw poll - Transformer should be designed to meet switching surges for all
positions -- This was accepted 15-5.

18g — Accept (eliminate note 1 in Table 6)

22b - Change note in tables to “Bold typeface BIL's are the most commonly used
standard levels.” The existing C57.12.00 note may have more appropriate text for
the note.

Table 5 - Bold 825 for 242 kV Max System Voltage.

3. New Business -- There was no new business.

8.8.2.5 Task Force on External Dielectric Clearances — Eric Davis, Chair

The TF met on March 18, 2008, at 11:00 am. Twenty-seven people attended this first
meeting, twelve requesting membership and thirteen requesting guest status.

The IEEE patent disclosure requirement policy was discussed. Reference to the
package posted on the IEEE Transformers Committee Web site was made. None of the
members and guests present during the meeting were aware of any patents related to
the work of this TF.

The purpose of the TF is to review and revise as necessary the external dielectric
clearances in C57.12.00 as well as document the technical rational for the clearances.

Loren Wagenaar provided background information regarding the inclusion of the phase —
phase clearances in C57.12.00. The primary focus of the phase — phase clearances
were the voltages 230-kV and up. Background information is posted on the Committee
Web site.

The existing phase — phase clearance values in the standard are much less than the
Canadian and IEC values. While no one present reported flashovers in the field, several
reported flashovers during switching surge tests. In practice, with the neutral grounded,
the switching surge can approach 1.6 to 1.7 p.u. or higher depending on the design of the
transformer. The coordination of the clearances with other standards and guidance on
clearances between bushings, lightning arresters and bus connections are areas of
concern.

Phase — ground clearances are not in the standard, however, everyone agreed that they
should be included. These clearances will not apply to bushings and lightning arresters
since they are engineered products.

The first step of the task force is to determine the technical rational for the clearances
included in other standards and conduct a literature search for papers published since
the clearances were first included in C57.12.00. Roger Hayes agreed to investigate the
clearances included in the Canadian standards. Eric Davis agreed to investigate the
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clearances included in the IEC and IEEE Substation standards. Vinay Mehrotra agreed
to conduct a literature search focusing on articles written since the mid 1980s.

8.8.2.6  Task Force on Special Dielectric Test Issues — Bruce Forsyth, Chair

The Task Force met for its first meeting in Charlotte, NC on March 17, 2008 at 1:45 PM.
There were 69 people in attendance, 6 members and 65 guests, with 16 guests
requesting membership, bringing the total membership to 24.

Since this was the first meeting of the TF, the Chairman explained that the purpose of the
task force is to make recommendations to the Dielectric Test Subcommittee
regarding how to proceed with certain dielectric test issues. In some ways this TF
will act as a steering committee and it was acknowledged that in some cases, the
recommendation may be to take no action at all on certain issues if, in the opinion of the
TF, it is unlikely that a change could successfully pass a ballot within the subcommittee.

The first issues for TF consideration include the following:

1. Should lightning impulse tests be made on all power transformers, regardless of
voltage ratings?

2. Should the scope of Class Il power transformers be extended down to include
transformers with high voltage terminals of 69 kV, and if so, should the scope be
extended to a voltage lower than 69 kv?

3. Should neutral terminals on all power transformers be impulse tested routinely?

4. Should the test voltages and other criteria for the front-of-wave (steep front) tests be
provided in one of the C57 documents, and if so, where?

The results of a recent survey of the Dielectric Test Subcommittee on these issues were
reviewed and there was a significant amount of discussion related to the impact of a “yes”
answer to any of the questions. Because of the recurrence of questions and concerns in
the survey responses related to the definition of Class | and Class Il transformers, it was
concluded that the first course of action for the TF will be to review the current definitions
of Class | and Class Il transformers and to determine whether it believes it is feasible to
develop new definitions that will eliminate some or all of the questions and concerns. If
so, the first two issues assigned to the TF may be resolved quickly. If not, more
discussion and review will be required.

8.8.3 Liaison Reports
8.8.3.1 High Voltage Test Techniques (HVTT), IEEE Standard 4 - Arthur Molden

No HVTT meetings to report on during 2007. Editorial work on Standard 4 continues.

8.8.4 Old Business

8.8.4.1 A tutorial on Dielectric Frequency Response Testing will be scheduled for the Fall
2009 meeting, and be sponsored by the Dielectric Test SC. A suggestion was made that
this presentation will be presented first at the Spring 2009 meeting in Bertrand’s WG on
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Low Frequency Tests. The Chair will be seeking experts in this area to prepare the

presentation.

8.8.5 New Business
8.8.5.1 Comments related to dielectric aspects of Table 21 of C57.12.00.
Steve Snyder’s WG on PCS Revisions to C57.12.00 surveyed their work on Table 21
(Routine, Design and Other Tests for Liquid-Immersed Transformers) of C57.12.00.
There were several comments relating to dielectric aspects of testing, and Steve
forwarded these comments on to the DTSC for discussion. The following lists these
comments and the WG or TF to address each item.
Comment Disposition
Front of wave test should be removed from table Already one of subjects to be considered by
Bruce Forsyth’s new TF on Special
Dielectric Test Issues
Phase to phase switching impulse tests should be inserted | Referred to WG on High Frequency Tests
as an other test for Class |l Txs 230 or 345 kV and above
Conflicting information regarding the test voltage on single | Referred to Standards SC where it will be
phase excitation test between Table 21 and latest survey determined whether to include only in
on single phase excitation tests. The former states at C57.152 or to be included also in C57.12.00
rated voltage whereas the latter states 10 kV maximum & C57.12.90.
The texts in C57.12.00 & C57.12.90 do not include partial | Referred to WG on Low Frequency Tests
discharge test as a separate test. Itis included in 12.90 as
a measurement technique used in low frequency testing.
The listings in the table should agree with the rest of the
standards. If low frequency tests need to be expanded, |
suggest including applied tests and induced tests as
separate items in the table.
Status of impulse tests should be shown for Class | Already one subject to be considered by
Transformers. new TF on Special Dielectric Test Issues
Change the requirement of the impulse test for Class | Txs | Already one subject to be considered by
to be a routine test new TF on Special Dielectric Test Issues
Insulation power factor & capacitance should be routine for | On hold until TF on Special Dielectric Test
Class | Txs. Issues determines extent of change required
on Class | classification
Low frequency tests on auxiliary devices and control and Referred to WG on Low Frequency Tests
CT circuits should not be based on Power, Distribution or
Class I/l transformers. Rather, it should be based on
whether the transformer has CTs, cooling fans, etc.
Reword the note for lightning impulse tests as follows: “A | Referred to WG on High Frequency Tests
special routine is required for distribution transformers, as
specified in Section 10.4 of C57.12.90-2006"
8.8.6 Single-Phase Excitation Test

Another subject that PCSC WG on Revision of C57.12.90 worked on from 2002 thru
2004 was that of single-phase excitation tests. This item was held back due to the long
publication period of C57.12.90-2006, and while it was being prepared for inclusion in the
next revision of C57.12.90, it was realized that it was never sent through a SC ballot. It
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was also realized that this subject has implications within both the DTSC and the PCSC.

In order to get this approved in time for inclusion in the next revision of C57.12.90, a five-
page document on single-phase excitation tests was circulated to members of both SCs

for review and comment. Results were as follows:

29 Approved

15 Approved with Comment
7 Not Approved with Comment
1 Abstain

52 Total Votes

The survey generated several significant comments. It is agreed by the two chairs that
the subject matter of this issue belongs to both the DTSC and PCSC. There is also a
guestion of whether to place the information only in C57.152, the revision of IEEE 62, or
to also place some information in C57.12.00 and C57.12.90. This subject was discussed
at the AdCom on Sunday, where it was decided that it belongs in the Standards SC. This
SC has charge of C57.152, C57.12.00 and C57.12.90.

8.8.7 Phase-to-Phase Switching Impulse Test
This issues was discussed in Pierre’s WG. Should this test be added as an “Other” test
in C57.12.00 for 230 or 345 kV and above? The discussion did not lead to any clear
direction. The Chair will try to pull the key points of this issue together and clarify at the
next meeting. This issue may be aided by the work being done in the new TF on
External Dielectric Clearances.
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MINUTES OF MEETING
BUSHING SUBCOMMITTEE
OF THE
IEEE/PES TRANSFORMER COMMITTEE
Charlotte, NC
March 19, 2008

8.9 Bushing Subcommittee — Fred Elliott, Chair

8.9.1 Introduction/Attendance

Fred Elliott - Chair opened the meeting at 3:00 PM and welcomed the members and guests.
There were 64 attendees with 17 members and 47 guests present. Two (2) guests requested
membership.

IEEE patent policy was addressed and no patent conflicts were reported. The Chair informed
the participants please review information on Transformers Committee website for details.

8.9.2 Approval of Minutes of Last Meeting

The minutes of last meeting in Minneapolis, MN were approved as written.

8.9.3 Chairman’s Remarks
The chair made the following remarks after attending the Administrative Subcommittee.

e Next meeting of the transformers committee will be held in Porto, Portugal, October 5-9,
2008.

8.9.4 Working Group (WG) and Task Force (TF) Reports
8.9.4.1 WG - Revision of C57.19.00 - Keith Ellis, Chair
No meeting was scheduled.

8.9.4.2 TF - Revision of C57.19.100 — Tommy Spitzer, Chair
C57.19.100 Bushing Application Guide

Tuesday, March 18, 2008.

The meeting was called to order at 3:15 with 13 members and 9 guests.

There were no patent disclosers
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After approval of the fall 2007 minutes we began discussion of Draft 2. There were 4 issues

from multiple sources which were resolved. PCORE had sent in 19 proposed changes which
were also sent to the membership. We had discussion on 7 of these items. | will include the
remainder in draft 3 to get comments from the working group. | hope to have this ready for a
working group straw vote after 2 more drafts.

The meeting was adjourned at 4:45.
8.9.4.3 TF - GSU Bushings — Catherine Hurley

The task force met on Tuesday March 18, 2008 at 9:30 am. The minutes are the following:

8.9.4.3.1 Introduction: Each delegate introduced themselves

8.9.4.3.2 Sign in: A sign in sheet was sent around. There were 11 Members, 5 requesting
Membership and 19 Guests for a total of 35. It was announced that correspondence will be with
members only; so become a member but be prepared to contribute.

8.9.4.3.3 Minutes of last meeting: The minutes were moved and seconded. No changes
were required so they were approved as written.

8.9.4.3.4 Discussion: There was a lot of discussion on the title and scope to ensure it did not
duplicate items in Standard C57.19.01. The title and scope will be updated to reflect an agreed
upon wording of “Bushings up to 200 kV BIL and greater than or equal to 5 000 Amperes on oil
filled apparatus”. It appears better to remove all reference to specific equipment such as GSU &
Auxiliary Transformers rather than to list them all. The dimension table should be similar to that
in C57.19.01 for consistency. A table of contents and over structure will be developed for the
next meeting to give a clear direction of where the Standard is going.

8.9.4.3.5 Secretary: A volunteer for secretary to take minutes of the meetings was requested.
Beth Dumas volunteered.

8.9.4.4 (C57.19.03 — DC Bushing Standard — Fred Elliott, Chair

The first meeting of this working group was called to order at 1:45 pm on March 18, 2008 with
15 attendees present. 12 attendees requested membership in the working group.

No patents affecting the standard revision were disclosed.

The chair reviewed the history of the standard and it's corrigendum. The timeline is:
Approval of new standard — June 20, 1996
Reaffirmation — December 11, 2002
Approval of Corrigendum No. 1 — December 07, 2005
Approval of PAR for revision — December 05, 2007

The corrigendum corrected some paragraph references and clarifications identified during the
2002 reaffirmation.

Additional comments from the 2002 reaffirmation that were beyond the scope of the
corrigendum are being considered for this revision. Comment topics are the following:

2
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1. Does the 15% margin above transformer dielectric levels need to be applied to wall
bushings?

2. Add creepage distance requirements for at least light and heavy pollution
conditions.

3. Rated AC current may not be the worst thermal condition.

4. Humidity limits during factory testing are too severe.

5. Statement that grounding is permissible during polarity reversal process in factory
tests.

6. Update IEC reference for contamination testing.

7. 450 kV BIL missing in ratings structure.

8. Any further guidance on uneven rain testing?

Additional comments discussed during the meeting are:
9. Harmonization with the IEC standard.
10. Differences between the IEEE and IEC standards.
Partial discharge pulse counting vs pico-coulomb measurements.
IEC excludes DC testing on bushings below 200 kV BIL.
11. DC test durations and test levels. Are present levels adequate?
12. Should bushings for Voltage Source Converters be included?
13. Use of standard ratings values for voltage classes instead of the formulas which
provide slightly different test levels for slightly different voltage ratings.
14. Are special considerations needed for resin impregnated paper insulated bushings.

Editable copies of the standard and corrigendum will be obtained before the next meeting and
circulated for initial comments from the working group members.

When the comment discussion finished, the meeting was adjourned.

Les Recksiedler of Manitoba Hydro has agreed to take over as chair of this working group and
will be leading the revision effort.

8.9.4.5 |EC Bushing Standards Activity - John Graham of Trench Ltd., UK
The revision of IEC60137 is out for comment but results not expected till mid year.

8.9. 5.0ld Business

8.9.5.1 IEEE 693 Bushing Update - Reported by Fred Elliott based on input from others.
The draft bushing seismic qualification procedure for discussion was revised after the October
2007 IEEE 693 meeting. The new proposal includes two bushing categories. One class is
“robust bushings” and the other is “vulnerable bushings”.

Bushings expected to be robust would be tested on a shake table with a two dimensional
response spectrum without reference to a specific transformer. Passage of the test sequence
would qualify the bushing. The magnitude needed for this test has not been determined.

Bushings which cannot pass the above test would be considered vulnerable. A vulnerable
bushing would be qualified for a particular transformer by using it's tested characteristics in a
seismic model of the transformer.
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8.9.6 New Business

The history and status of C57.19.01-2000 was discussed. Action on the status of this document
is required by the end of 2010.

8.9.7 Technical Papers

No activity was reported for this mtg.
8.9.8 Adjournment

The meeting adjourned about 4:15 PM.
Minutes submitted respectively by,
Fred E. Elliott

Chair
Bushing Subcommittee
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8.10 MINUTES OF THE MEETING OF THE HVDC CONVERTER TRANSFORMERS &
SMOOTHING REACTORS S.C. IN CHARLOTTE, N.C., MAR. 17, 2008

The HVDC Converter Transformers and Smoothing Reactors S.C. met on Mar. 17, 2008 at
1:45 p.m. in the Independence Meeting Room of the Charlotte Westin Hotel in Charlotte,
North Carolina. There were 7 members and 6 guests present. The following are the
highlights.

8.10.1 Introductions were made.
8.10.2 IEEE patent policy was reviewed and no issues were raised.

8.10.3 The minutes of the Minneapolis meeting were approved.
Note: The minutes of the Charlotte meeting won’t be approved until the meeting of the
S.C. in Porto, Portugal.

8.10.4 The Chairman briefed S.C. meeting attendees on the meeting of the Administrative
S.C.

8.10.5 The Chairman announced that the revision to IEEE C57.129 was published Jan. 29,
2008. He thanked S.C. members for their help on the revision project.

8.10.6 The remainder of the meeting focused on the revision of IEEE 1277. The Chairman
did not prepare Draft #2 prior to the meeting so the focus could be placed on proposed
revision material. Proposed revision material was circulated by e-mail prior to the S.C.
meeting. Discussion focused on this proposed material as follows.

0] A revision to “Annex D In-Service Overloading of HYDC Smoothing Reactors”
prepared by Pierre Riffon was reviewed. The following are the highlights.

- The last paragraph of “D.1 General” will be modified; “amplitude of harmonic
currents” are required to calculate harmonic losses.

- “D.3 Temperature Rise Test for Demonstrating Normal Loading Conditions”
the 104.7% overload is carried out “(not including the core losses)”.

- “D.4 Temperature Rise Test for Demonstrating Planned Overload Conditions”
the first paragraph will be modified. Since no direct method of measuring hot
spot is available it will be removed but measurement of maximum average
winding temperature rise is required.

- 3" paragraph pg. 6 re the harmonic content of the DC power supply was
discussed; the wording was agreed to be satisfactory.

- The 5™ paragraph on pg. 6 re oil-immersed smoothing reactors and the use
of thermocouples to measure the temperature of metallic parts will be

IEEE/PES Transformers Committee Page 111 of 164
Spring, 2008 Meeting Minutes - Approved



Charlotte, NC
March 16-20, 2008

removed as it is not appropriate for oil-immersed smoothing reactors;
applicable to converter transformers.

- Table D.1 re dissolved gas evolution was reviewed. This table was used for
converter transformers. Is it appropriate for oil-immersed smoothing
reactors? Has a survey or study been carried out for oil-immersed
smoothing reactors? Note 1 will be revised to reflect the preceding; “values
were taken from IEEE C57.129 for converter transformers”. Note 7 will also
be revised to reflect that gassing rates are for converter transformers and
are taken from IEEE C57.129. Input from S.C. members is requested re
actual gassing rates for oil-immersed smoothing reactors.

Pierre Riffon will make changes to his draft for Annex D based on the above.

(i) Pierre Riffon commented that the temperature rise type test and overload test
for converter transformers in IEEE C57.129 is not totally clear and could benefit
from an example; next revision of IEEE C57.129. Should an example be
included in the revision of IEEE 1277 re the temperature rise type test and
overload temperature rise test (if performed)?

(i) “Clause 8.2.5 Test Sequence” as drafted by Pierre Riffon was accepted. The
chopped wave test for dry-type smoothing reactors should be “OTHER” test
(Table 2).

(iv) Is oil quality important for HVDC oil-immersed SMRs; similar issues as
converter transformers re copper sulfide? Feedback from S.C. members would
be appreciated. It was agreed that a Note will be added to Clause 7.2.1 re the
use of high quality oil; the wording in the converter transformers standard IEEE
C57.129 will be used. Appropriate papers will also be cited and included in
“Annex F Bibliography”.

(v) The draft material prepared by Christoph Ploetner and Klaus Papp for “Clause
12.7 Audible Sound Level Test” was discussed. Action items are:

- Since specific corrections for reverberant test rooms are not specifically
included in IEEE sound measurement documentation it was agreed to
reference IEC 60076-10-2001 Clause 11.1 which includes specific correction
values.

- Equation (22) was discussed; correction from reduced test currents to rated
currents. The equation is correct but it was agreed that a minimum DC test
current of 50% of rated is required. A statement will be added to this effect.

The Chairman agreed to prepare Draft #2 prior to the Porto meeting; including all submitted
drafts and the action items above. The meeting adjourned at 3:00 p.m.

R. Dudley

(0855)

2
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8.11 C57.13 Instrument Transformers —J. Smith
Unapproved Minutes

8.11.1 Chair’'s Remarks & Announcements

The Instrument Transformer Subcommittee met on Tues, Mar 19 at 8:00 AM.
10 members and 12 guests attended.

The previous meeting’s minutes were approved as written and there were no
Patent issues.

8.11.2 Working Group Reports

8.11.3 Working Group on Test Requirements for High Voltage Instruments
Transformers Rated 115 kV and above

The WG met on Marc 18, 2008. Three members and ten guests attended the
meeting. One guest requested membership. The meeting was co-chaired by Mr.
P. Riffon and Mr. Ross McTaggart.

The agenda was approved as written.
Minutes of the Minneapolis meeting were approved as written.

The IEEE patent disclosure requirement policy was discussed. None of the
members and guests present during the meeting were aware of any patents
related to the work of the WG.

The first technical subject on the agenda was the discussion on Mr. Rolando
Gomez's comments regarding dissolved gas content values. Since Mr. Gomez
was not able to attend this meeting, the discussion has been postponed to the
next meeting and will be put as the first technical subject on the Porto meeting
agenda.

Draft 2 of the revision of C57.13.5 as been circulated to the WG membership
prior to the meeting. This document was reviewed during the meeting clause by
clause. Small changes have been discussed and implemented. One of the main
subject discussed was concerning the oil tests to be done and in particular the
need of implementing the new ASTM test for corrosive oil. . After a lengthily
discussion the actual wording will remain.

Draft 2 is quite in a good shape and a third draft D3 will be produced based on
the decisions made during the meeting. Draft 3 will be surveyed within the WG
and SC membership within next upcoming weeks. Survey results should be
available around mid May.

The meeting adjourned at 9:15 am on March 18, 2008.
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8.11.4 PAR P1601 Optical Current and Voltage Sensing Systems - F.
Rahmatian (TC/ITSC) and H. Gilleland (PSIM)

e |EEE disclosure requirements regarding patent issues related to the WG work
were presented
0 The participants were asked if anyone is aware of patents relating
to the content of PAR 1601 work. There were no responses. It
was noted that no patent or IP was disclosed or identified as
relevant to P1601 work.
e Meeting agenda was reviewed and accepted.
e Minutes of meeting #18, Oct. 15, 2007, Minneapolis, MN, were reviewed and
approved.

Update on Balloting process and activities:

e Draft 9 that was submitted to IEEE MEC last October was reviewed by MEC
staff, and return to F. Rahmatian on Jan 15, 2008. Minor editorial corrections
were required, mostly the addition of standard wording related to patents and
copyright in the frontmatter of the document. Required additions and
changes were implemented in draft 10, dated March 15, 2008.

o |EEE staff have also submitted the draft for legal review.

e Dr. Eddy So reviewed the draft and provided additional text and clarification
related to accuracy test requirements, metrology, and traceability — Thank you
Eddy. The contribution is included in Draft 10, and was reviewed at the
meeting.

e The balloting process started on March 6™, 2008. An Invitation to Ballot has
gone to all members of IEEE-PES Transformers Committee and IEEE PES
Power Systems Instrumentation and Measurement Committee who are
members of IEEE-SA. Additionally, invitations have also gone to about 60
individuals who have attended the WG meetings over the past 7 years,
including WG members.

o To date, 54 people have signed up

0 WG members are encouraged to sign up — please check your
SPAM filters

0 ACTION: F. Rahmatian to send a separate email to the members
and guests of the WG P1601, to make sure everyone is up to date.

0 ACTION: Draft 10 will be available on the Transformer Committee
web site soon

0 ACTION: Jim Smith, if appropriate, to publish the address and the
password for access to the web site and the document.

o0 The latest draft will be available through IEEE_SA MyBallot after
the April 5" closing of the invitation.

0 Please be vigilant in choosing your Category when signing up for
the balloting. The 5 categories are General Interest, Academic,
Government/Military, User, and Producer. According to IEEE-SA
rules, no more than 49% of the registered people for balloting shall
be in one class. Many individuals who can be in multiple categories
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have chosen General Interest (which probably applies to everyone,
always). If you work for the Government (e.g., NIST or NRC) or a
University, please consider Government or Academic categories,
respectively. If you are with a utility, please consider the User
category, even if you will not be using the standard personally now.
If you are with a manufacturer of instrument transformers, even
though for the time being you are not manufacturing optical
instrument transformers, please consider the Producer category.

e Update on other standards/industry Activities was given:

o |EC 61869-x series —new IEC instrument transformer standards,
mostly editorial re-organization of 60044-x series. Next meeting of
WG37 (61869-7/8/9/10) on non-conventional IT is in April 2007 in
Vancouver, BC, Canada.

o0 PSRC WG I8 working on the application of optical CTs in protection

o0 New Canadian standards (CSA C60044-x) for conventional and
non-conventional instruments transformers went into effect in mid
2007.

o0 CIGRE Study Committee A3, WG15 working on publication of a
study on non-conventional CTs.

e Next Scheduled Working Group Meetings
= |EEE/PES General Meeting, July 20 — 24, Pittsburgh, Pennsylvania.

8.11.5 Clayton Burns made a visual presentation on “ Instrument
Transformer Reclassification Work at National Grid.

8.11.6 Old Business

8.11.6.1 C57.13
The standard has been submitted to RevCom for approval since the only
negative ballot's comment was not in the scope of the standard.

8.11.7 New Business

8.11.7.1 C57.13 Revision

Seven of the ten members present and one guest volunteered to review
sections of C57.13 and submit their comments and suggested changes at
the next Subcommittee meeting. Part of the next revision is to make
C57.13 and C57.13.5 compatible.

8.11.8 Adjournment
The meeting was adjourned at 9 AM
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8.12. Insulating Fluids Subcommittee (R.K. Ladroga, Chair; S.J. McNelly, Vice-Chair)
8.12.1. Introduction/Attendance
The Insulating Fluids Subcommittee meeting in Charlotte, North Carolina on Wednesday, March 19, 2008

was called to order at 11:05 am by Chair Richard Ladroga. Vice Chair/Secretary Susan McNelly was also
present. There were 27 members and 53 guests present. The following 7 guests requested membership:

Claude Beauchemin Hali Jackson
Don Cherry Shawn Luo
Mark Danko Bob Rasor
David Harris

Meeting Agenda
1. Introductions

2. Patents
3. Fall 2007 Minutes Approval
4. WG Reports
a. WG C57.147 — Natural Based Ester Fluids — Patrick McShane
b. TF DGA in Natural Based Ester Fluids — Paul Bowman
c. WG C57.139 - DGA in LTCs - Fredi Jakob
d. WG C57.104 — DGA in Oil Immersed Transformers — Richard Ladroga
e. TF Guide for Retrofill of Natural Ester Fluids — Jim Graham
f. C57.130 - IEEE Trial-Use Guide for Dissolved Gas Analysis During Factory

Temperature Rise Tests
5.  New Business
6. Old Business
7. Adjourn

Introductions of the meeting participants were made.
8.12.2. Approval of Meeting Minutes and Patent Disclosure

As required in IEEE SA Standard Boards by-law, Section 6.3.2, the IEEE patent disclosure requirements
were discussed and a request was made for disclosure of any patents that may be related to the work of the
WG. No new disclosures were forthcoming.

The Minutes of the Fall 2007 Minneapolis, Minnesota meeting were approved as written.
8.12.3. Current Subcommittee Business

8.12.3.1. Ch7.147 - IEEE Guide for Acceptance and Maintenance of Natural Ester Fluids in
Transformers

Tuesday, March 18, 2008
Charlotte, North Carolina

The WG meeting was called to order at 8:00 am, on Tuesday, March 18, 2008 by the working group
Chair, Patrick McShane. Vice Chair, Clair Claiborne, and Secretary, Susan McNelly were also
present. There were 12 members present and 49 guests, with 6 guests requesting membership.
Since the Guide has been balloted, no additional membership requests will be entertained.

Meeting Agenda
1. Introductions
2. Patents
3. Approval of Fall 2007 Minutes
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4. Update on Status of Recirculation
5. New Business
6. Adjourn

As required in IEEE SA Standard Boards by-law, Section 6.3.2, the IEEE patent disclosure
requirements were discussed and a request was made for disclosure of any patents that may be
related to the work of the WG. No new disclosures were forthcoming.

The minutes for the Fall 2007 meeting in Minneapolis, Minnesota were approved as submitted and
recorded on the website.

Update:

Patrick indicated that the recirculation ballot had closed and that there were two editorial
comments and one negative ballot received. The negative ballot was in regards to Annex B of the
Guide. An excerpt from the guide is provided below.

B6 Relative Cooling Performance Properties

Four cooling performance properties of the dielectric coolant are often used for transformer
design. These include viscosity, coefficient of expansion, thermal conductivity, and heat
capacity. As viscosity is the most significant, limits are listed within the main section of this
guide. However, for thermal design optimization, it is useful to have the values of the other three
properties. Specific typical values of thermal properties for each brand of fluid should be
obtained from the fluid manufacturer

The negative comment was submitted by Don Platts and is included below:

“This clause points out that there are issues to be dealt with in terms of cooling performance.
There are no details provided, it merely states that there are issues.* That is not helpful to any of
the readers, whether user or manufacturer.  Since this guide discusses retrofills in several
locations, this annex clause should discuss the increased temperatures to be expected after a
retrofill.? There is sufficient experience in the industry to document this, at least in general
terms.? If there is a significant impact on the oil and winding temperatures then the topic of
retrofill should be expanded in the guide, not an annex. Then this issue, and all of the others,
should be addressed in detail.”

Comments by Chair to initiate discussion:

There appears no obligation for action, as the section in question was not challenged in the first
balloting nor was the wording changed from the initial ballot wording.

While there is some merit in the comment, our discussion is whether or not it is sufficiently
important to cause further delay in issuing the Guide.

1. The draft does acknowledge the issue and makes a recommendation for action.

2. Increase temperature is implied by discussion in Section 4.8 (main body) and the current
wording of Annex Section B6.

3. There is little field data on field retrofill temperature rise delta. The data available is
essentially limited to a few comparative heat runs of new units, and outputs from design
programs using the key fluid thermal properties listed in current annex section B6.

Other Notes:
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* It has been recognized by the SC for Insulating Fluids that there is a probable need for
obtaining guidance for retrofilling of Natural Ester fluids, and a task force has been formed
for field application of natural esters.

*  Two manufacturers of natural ester dielectric fluids have published papers that cellulose
insulation systems have a lower aging rate when impregnated with natural esters that
essentially offsets or minimizes the issue of increased temperature rise.

Don Platts was asked for additional comment and indicated that he had no additional comments to
what he had already provided. He did acknowledge that he understood that the committee had no
obligation to address his negative.

Matt Ceglia from IEEE indicated the correctness of Patrick’s discussion point that since there were
no comments on Annex B in the original ballot and no changes were made in the recirculated ballot,
there was no obligation to reopen the annex for additional recirculation.

However, the Chair opened up the floor for discussion and a vote was taken whether or not to revise
Section B6 to address the issues raised by the negative commentor. The overwhelming consensus
was not to make the revision, it should be reconsidered during the first revision cycle of the Guide
Standard in the future.

Therefore, the WG agreed that the Section B6 wording shall be as written in the now approved
recirculation draft as recirculated (Draft 12). The draft will be submitted to IEEE Standard
Committee for publication, accepting the two minor editorial comments from the recirculation vote
(neither a “disapproval” or negative vote):

Section 8.3 - Test limits for service-aged natural ester fluids, Table 5: Removal of extraneous
footnote letters b & c in the cell “dielectric strength”.

Section 8.5 Reclaiming: Removal of the year for IEEE Standard 637 to match the format used in
the reference section.

There was a question from the floor concerning why density was not included in the key thermal
properties listed in Section B6. This issue was discussed at length, with opinion ranging from that
density was not needed, to a very minor factor, to relatively important. Due to the lack of consensus,
the fact that the main body does set a limit for relative density in Table 2, and the stage of the
approval process, density will not be added to Section B6. It was recommended it should be
reconsidered during the first revision cycle of the Guide Standard in the future.

Patrick expressed his gratitude to the working group members and all who contributed to the
development of the Guide.

There was no new business other than dissolving the WG.
The meeting was adjourned at 8:30 am.

Respectfully Submitted

Patrick McShane

Working Group Chair

Clair Claiborne
Working Group Vice-Chair

Susan McNelly
Working Group Secretary
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8.12.3.2. TF DGA in Natural Based Ester Fluids

Tuesday, March 18, 2008
Charlotte, North Carolina

Attendance 79 total attendees, 32 attendees requested membership and 47 attendees were guests
1. Preliminaries

John Luksich, Cooper Power Systems agreed to be the committee secretary.
2. Task do we need a DGA guide for Natural Ester Fluids?

Determine if the current mineral oil insulating fluid evaluation tools are sufficient to evaluate
natural ester fluid DGA or if a new guide is required.

3. EPRI Project Presentation by Luke Van der Zil

4. DGA interpretation in natural ester fluids

a. This project looks at one fluid, Nitrogen head space, and thermally upgraded paper. EPRI
would like to expand the scope in future projects.

b. First step was to establish the partition coefficients

e Did 10 trials with mineral oils and received similar results as with published data, so
confidence in the method is high.

e The coefficients for the natural ester fluid will need to be determined for coil in
mockup transformer.

Question: Was a thermal degradation test similar to the Westinghouse test on Octane over a
wide temperature range? No

Question: What is the discharge energy used in the partial discharge cell? It has not been
constructed yet but plans a range of energy levels when the tests begin.

Question: 300 to 500 pico-coulombs is an expected design criterion for mineral oil
transformers so will it also be used for Natural ester fluids? EPRI wants to see how mineral
oil differs from natural esters over a wide range of energies

Question: How will this affect the time limitations for the project? Future projects can extend
the data gathered by this project.

Question: What is the electrode design and configuration used, Parallel plane, plane and point,
etc.? Design has not been determined but considering both

Question: How is the measurement of the temperature done? Thermocouple at the point of
heat source in fluid.

Question: Is the fluid flow natural circulation like in a smaller transformer? Fluid flow is
pumped through system.

Question: Is the system pressure monitored? Flow volume is low
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Question: Is the temperature gradient measured? Temperature gradient surrounding the heat
source is not measured but the differential temperature between the simulated hot spot and the
transformer hot spot is.

Question: Partial discharge intensity will affect the production of gases but will ratios will be
similar? Agree, this is part of the test.

Question: How many in the group have natural ester fluids in transformers (addressed to
committee)?

Recent incident involving 230kV transformer with soybean natural ester fluid was presented
by Paul Boman.

A CIGRE task force compared synthetic ester and mineral oil fluids. It found the gas patterns
are similar.

Ostwalt Absorption Coefficients: Claire Claiborne, ABB stated that most of the Olin fluid
type Oswald coefficients are similar to mineral oil and soybean fluid types but the acetylene is
double the mineral oil.

Statement Stan Lundgride; Carbon dioxide gas concentration varies due to absorption into the
cellulose material and diffusion into the headspace due to temperature changes.

Summary and expectations defined
The draft of the framework will be sent out shortly for review and comment.
A motion for adjournment was received from Joe Kelly and seconded by the committee

Paul Bowman
TF Chair

8.12.3.3. (C57.139 - Draft IEEE Guide for Dissolved Gas Analysis Of Load Tap Changers

Tuesday, March 18, 2008
Charlotte, North Carolina

Fredi Jakob called the WG meeting to order at 11:00 am, Tuesday, March 18, 2008. WG Secretary
Susan McNelly was also present. There were 30 members and 45 guests present with 8 guests
requesting membership.

Guests requesting membership were:

Claude Beauchemin
Jonathan Cheatham
Beth Dumas

Jack Harley

David Harris

Josh Herz

Wayne Johnson
Arturo Nunez
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1. Welcome and Introduction
2. Patent considerations
3. Approval of Fall 2007 minutes

4, Goals

A. Decisions on Type Table
B. Decision on Tutorial
C. Draft to IEEE for review
D. Draft ready to Ballot
5. Draft Review
A. Type Table, Dave Wallach
B. Tutorial Review
C. Report on Utility Feedback, Jim Dukarm
D. Guide Appendix, Statistical Tool

6. Summary

7. New Business

8. Adjourn

Introductions of the participants were made.

The IEEE Patent disclosure requirements were discussed and a request was made for disclosure of
any patents that may be related to the work of the WG. There were no responses to the request for

disclosure.

Approval of minutes from the Fall 2007 meeting in Minneapolis, Minnesota was requested. The
minutes were approved as written.

Goals:

Type Table: We need to make a decision on the Type Table. Dave Wallach presented the status
of the Type Table to the group.

Type Table

OLTC CONTACT TYPE

ARCRES

Arcing Switch Resistive (Arcing contacts are tap  -changer contacts where
switching arcs occur in oil during a normal tap change operation bridging
through resistors.)

ARCREACT

Arcing Switch Reactive (Arcing contacts are tap  -changer contacts where
switching arcs occur in oil during a normal tap change operation bridging
through a reactance)

VAC

Vacuum (Vacuum contacts have the switching arc contained in a vacuum
bottle)

OLTC TYPE

T Switch with separate tap selector
S Tap selector also makes/breaks

S Sealed Tank (exclude presence of pressure relief
device)

U Uni-direction al (vents on pressure)

B Bi-directional (vents and breathes freely through

dessicant breather)
F Free (vents and breathes freely to atmosphere)

Tutorial: The rewrite of the tutorial was read. Fredi asked for comments on the rewrite.
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Comment that there is some cellulose in the LTC, maybe just not as much. This will be revised in
the tutorial section.

It was discussed whether the term LTC should be replaced with the term OLTC. Since this would
require a change in the scope, this would also require a revised PAR.

If the tutorial is left in the main body, it needs to be considered normative. If it is in the Annex, it
would be considered informative. Tom Prevost indicated his preference at least this first time
around would be to leave it in the main body. Rick Ladroga indicated that he would be tempted to
go the other direction due to the liability.

A consensus vote was taken to determine where the tutorial should reside. The overwhelming
response was to leave it in the main body.

Fredi, Jim, and Xushen will work on further revisions to the tutorial.

Jim Dukarm gave an overview of the data received from utilities for actual LTC models. Jim
indicated that in 95% of the cases they came up with very acceptable values. Jim has not yet
gotten actual feedback from the utilities on the results.

There was a discussion regarding the inclusion of case studies in the Guide. It may be possible to
get one such case study, which has already been completed written up and into the present draft
Guide before ballot.

Jim also discussed Annex A, which provides a practical means of developing OLTC norms.

Fredi asked for a show of hands for proceding with the guide without waiting for feedback from
the utilities. There was overwhelming support.

Joe Kelly indicated that he prefers a ratio approach rather than a statistical approach. Fredi
responded that most people don’t have the ability to analyze the data themselves.

Joe Kelly asked if we were going to use the term hot metal or heating gases. Hot metal will be
used.

The meeting was adjourned at 12:03 pm.

Fredi Jakob
Chair

Susan McNelly
Secretary

8.12.3.4. (C57.104 — IEEE Guide for the Interpretation of Gases Generated in Oil — Immersed
Transformers

Tuesday, March 18, 2008
Charlotte, North Carolina

The meeting was called to order by Rick Ladroga at 1:50 pm on Tuesday, March 18, 2008. Vice
Chair and Secretary Susan McNelly was also in attendance. There were 43 members, 51 guests, and
13 guests requesting membership.
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Guests requesting membership were:

Don Angell Wayne Johnson
Rick Cantrell John Lackey

Beth Dumas Shawn Luo
Shawn Galbraith Joe Nims
Rodolfo Garcia Arturo Nunez
David Harris Craig Stiegemeier
Josh Herz

Introductions of attendees were made.

The IEEE Patent disclosure requirements were discussed and a request was made for disclosure of
any patents that may be related to the work of the WG. There were no responses to the request for
disclosure.

Approval of minutes from the Fall 2007 meeting in Minneapolis, Minnesota was requested. The
minutes were approved as written.

Update on status of recent ballot on C57.104:

o Ballot issued last fall, comments received (97 % Positive, 3% Negative, 115 Affirmative
Votes, 3 Negative, 170 Total Comments- Mostly editorial, minimal amount of technical)

o0 Ballot Resolution Committee consisting of Tom Prevost, Sue McNelly, Claude Beauchemin,
Brian Sparling, and Rich Ladroga met several times during the interim period (Telcon) and
also met for 4 hours last evening to resolve comments. Approximately 170 comments were
satisfactorily addressed by the Resolution Committee.

o Will go out for a recirculation ballot shortly after this meeting.
C57.104 - NEW GUIDE:

Goal of the new Guide is to take a different approach. This will be more tutorial in nature and will
be more comprehensive. The reality is that many people are misapplying the guide. Rick
indicated that he would like the focus to be more informative and tutorial in nature.

Task Force Presentations
e Jim Dukarm — Framework Structure TF

Jim presented an initial framework for the new Guide with Overview, Scope, Limitations,
References, and Definitions sections. The following is the initial framework outline
developed by the Framework TF.

1. Overview
1.1 Scope
1.2 Limitations
2. References
3. Definitions
4. The Nature, Purpose, and Application of Dissolved-Gas Analysis
4.1 The nature of Dissolved-Gas Analysis
4.2 The Purpose of DGA
4.3 The Application of DGA
4.3.1 Detection and diagnosis of abnormalities
4.3.2 Risk assessment
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4.3.3 Risk classification by DGA
4.3.3.1 Risk management strategies
4.3.4 Measurement verification and quality assurance
4.4 DGA contexts
5. DGA Norms
5.1 Variables and norms for fault detection and risk classification
5.1.1 Minimum interpretation limits for gas concentrations
5.1.2 Baselines for increments
5.1.3 Time windows and baselines for rates of change
5.1.4 Limits for combustible gas increments
5.1.5 Limits for combustible gas rates of increase
5.1.6 CO2/CO
5.1.7 Acetylene/Hydrogen
5.1.8 Oxygen/Nitrogen
5.2 Derivation, use, and maintenance of DGA norms
6. DGA Data Interpretation
6.1 Data Quality Review
6.1.1 Transcription and Typographical errors
6.1.2 Missing or duplicated data
6.1.3 Mis-identified or swapped sample
6.1.4 Sample mis-handling
6.1.4.1 Air exposure
6.1.4.2 Air contamination
6.1.4.3 Cross contamination
6.1.5 Wildly inconsistent values
6.1.6 Chronically absent or low hydrogen
6.1.7 Inconsistent O2/N2 ratio
6.2 Interpretation of DGA Data
6.2.1 Initial Sample
6.2.2 Periodic Screening
6.2.3 Surveillance
6.2.4 Monitoring
6.2.5 Quality assurance and verification

e Tom Prevost — Data TF

Norman Field Volunteered to take over as chair of the Data TF. No presentation from this
TF was done at this meeting.

e Tom Lundquist - DGA in Arc Furnace Transformers TF
Presented a summary of information gathered from three laboratories.
Fredi Jacob asked if Jim Dukarm could do a statistical analysis rather than set values.
e Brian Sparling — Case Studies (Q — Existing — SDM, ABB, DOBLE, WEIDMANN, etc) TF

The draft of the framework will be sent out shortly for review and comment.
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The meeting was adjourned at 3:07 pm.

Rick Ladroga
WG Chair

Susan McNelly
WG Vice Chair and Secretary

8.12.3.5. TF Guide for Field Application of Natural Ester Fluids

Tuesday, March 18, 2008
Charlotte, North Carolina

Jim Graham called the meeting to order, introductions were made, and an attendance roster was circulated
requesting those wanting membership to indicate this on the roster. Jim reviewed the IEEE Patent Policy and
asked the group if there were any patents that needed to be disclosed. None were announced to the group.

Jim presented a draft document leading a discussion on what were the purpose, scope and need for a
guide.

It was noted that there is a separate task force looking at creating a guide for DGA of natural ester
fluids. EPRI is working on DGA of natural ester fluids as reported by an EPRI member.

There was a discussion about what transformers were to be included and it was decided that all
transformers should be included along with key liquid-immersed auxiliary equipment and devices.

It was questioned why this was strictly for natural ester fluids. The discussion was about the various
other fluids and attempts to create a guide and how this fluid differs from other fluids including
synthetic ester fluids. There was no conclusive objection and the scope will be maintained for natural
ester fluids.

There following topics were discussed to consider in the guide including:

e  There is no loading guide for natural ester fluids

e  Temperature rise considerations may not fit into C57.12.00

key liquid-immersed auxiliary equipment and devices including LTCs, regulators, network transformers
(not network protectors) and bushings

Retro filling procedures

Cold start issues

Medium to long term storage

Issues related to radiators and coolers

Operational impacts related to field testing

Disposal of fluid at end of life

It was discussed there is a need for a Guide for Condition Assessment for transformers to determine
if reasonable to retro fill a transformer.

The issue is should this task force be concerned about fluid issues and spin off design issues to other
sub committees related specifically to testing, insulation, distribution and power transformers.

The meeting was adjourned at 4:30pm.

Jim Graham
Chair
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8.12.3.6. C57.130 - IEEE Trial-Use Guide for Dissolved Gas Analysis During Factory

Temperature Rise Tests for the Evaluation of Oil-Immersed Transformers and
Reactors

There was no WG meeting for this Guide at the Charlotte, North Carolina meeting. A request for a

PAR extension for this Guide was granted. The PAR expires the end of 2009. Tom Prevost would

like to form a ballot resolution committee to resolve the outstanding ballot comments. Kent

Haggerty, Dave Wallach, Juan Castellanos, Rick Ladroga, and Tom Prevost have volunteered to

serve on the ballot resolution committee. There were 60 total comments with about 10 negatives

that will need to be addressed.

Joe Kelly indicated that in the meantime there have been Canadian and IEC documents that have
been created that may be helpful in resolving the negatives.

8.12.3.7. 637 - IEEE Guide For Reclamation of Insulating Oil and Criteria For Its Use

No meeting was held in Charlotte for this Guide. IEEE Std 637 — 1985 Guide. Chair Jim Thompson
indicated that the Guide was reaffirmed in October of 2007. He will be proceeding with a PAR
request after the Charlotte meeting.

8.12.4. Old Business

None

8.12.5. New Business

None

8.12.6. Adjournment

The Subcommittee adjourned at 11:40 am.

Next Meeting:

The Insulating Fluids Subcommittee and its Working Groups will next meet in Oporto, Portugal during
the period of October 5-9, 2008.

Respectfully Submitted

Richard Ladroga
Fluids SC Chair

Susan McNelly
Fluids SC Vice-Chair
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Editor’s Report — Spring 2008 Charlotte Meeting

Between October 13, 2007 and March 15, 2008, a total of 84 papers in the transformer area were submitted to IEEE
Transactions on Power Delivery for possible publication. Many of the papers in this rotation have been revised and
resubmitted at least once. For the 53 reviews completed during this period, the recommendations were: Accept without
changes: 11, Revise and Resubmit: 29, and Reject: 13. Another 21 papers are under review and 10 papers will be sent
out for their initial review during the next several weeks. A summary of the accepted papers is at the end of this report.

I would like to thank all of the reviewers who volunteered for this effort and donated their time, and would like to
encourage everyone associated with IEEE Transformers Committee activities to consider becoming a Reviewer. The
comments and suggestions of the reviewers improve the quality of the papers that are published and we need the help of
all of you to ensure that we continue to have quality papers that benefit all of us.

I would like to encourage those Reviewers that already have an account on IEEE Manuscript Central to keep their profile
information updated and complete the areas for key words and areas of interest. We need more reviewers and | encourage
any of you that have not sighed up as reviewers to sign up per the instructions below.

Respectfully Submitted,

John Crouse

Editor, IEEE Transactions on Power Delivery
john.crouse@ieee.org

All members and attendees of the IEEE Transformer Committee are invited to review technical papers. Please sign up at:
http://tpwrd-ieee.manuscriptcentral.com/

INSTRUCTIONS FOR SIGNING UP TO REVIEW IEEE TRANSACTIONS PAPERS
1. Before you create a new account, please check for an existing account by clicking on: "Check for
Existing Account"
2. Assuming that you do not get an existing account notification email, click on "Create New
Account" and enter in your information.
3. Please specify any “Specialty / Area of Expertise” according to the 5 numerical codes below:

13a: Power and Instrument Transformers
13b: Insulating fluids category

13c: Dielectric Testing

13d: Audible Noise and Vibration

13e: Transformer Modeling Techniques

4. Please specify any “Key Words” such as: distribution transformers, core losses, oil DGA, or
thermal, for example.

5. Submit your information.

6. Click on "Request Reviewer Status" to be enabled as a reviewer.
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Number Title Key Words Lead Author Decision Date
1 Frequency response
i High Frequency Modelling of Power |analysis, High frequency .
TPWRD Transformers for Use in Frequency |modelling, Finite element Mr. Nllqnga Accept |12/7/2007
00492-2007 : Abeywickrama
Response Analysis (FRA) method, Power
transformer diagnosis
2 Principal component and -
. : partial discharges,
hierarchical cluster analyses as e
TPWRD- . . principal component .
applied to transformer partial ; . |Dr. Tadeja
00338- ; . . analysis, cluster analysis, . Accept |11/6/2007
discharge data with particular o o Babnik
2007.R1 - condition monitoring,
reference to transformer condition
T transformers
monitoring
3 PESL Inrush current,
- i i transformer, saturation
00108- 'I?\/Ir;ili)r/; 'S?T: rnﬁhrgrl:lgltjcr)rgr??mate the Prof. Wilsun Xu Accept
2007.R1
4 Harmonics, transient,
TPWRD-  |Derating of Asymmetric Three- nonlinear loads, Br. Mohammad
00419- Phase Transformers Serving transformer |OSSG_8. Mésoum Accept |1/29/2008
2007.R1 Unbalanced Nonlinear Loads asymmetry, derating and
electric derives
> Three-Phase Distributed Model of ~[POwer transformer
TPWRD-  |High Voltage Windings to Study ~[insulation, Power Dr. Francesco
00511- Internal Steep-Fronted Surge transformer protection, Della Torres Accept  [2/11/2008
2007.R1  |Propagation in a Straightforward ~ [Transformer windings,
Transformer Time domain analysis
6 Equipment Performance,
TPWRD- . Predictive Modeling,
00540 |cauIPment Pj:forgance Study on | eliability, Statistical o, Damon Accept |1/29/2008
2007.R1 9 9 Analysis, Voltage y
Regulators
7 Duality, EMTP,
TPWRD- . Simulation, Time Domain )
00346- Parameter Estimation Methods for |analysis, Transformers, ~|Dr- Dmitry Accept |2/12/2008
2007 R3 five-legged Magnetic Core Modeling, Transient Ishchenko
Analysis, Nonlinearities
8 TPWRD- On the Effects of Subsynchronus Subsynchror_ms : .
. Interharmonic Distortion, |Prof. Alfredo
00507- Interharmonics Voltages on Power Accept |2/25/2008
" . Power Transformers, Core(Testa
2007.R1 Transformers: Three Phase Units .
Saturation
9 Subsynchronus
TPWRD- On the Effec_ts of Subsynchronus  ||nterharmonic Distortion, |prof. Alfredo
00510- Interharmonics \_/oltages on Power Power Transformers, Core|Testa Accept |2/25/2008
2007.R1 Transformers: Single Phase Units  |gatyration
10 TPWRD Power transformers,
" |Participatory Learning in Power thermal modeling, .
28875 5 Transformers Thermal Modeling participatory learning, Prof. Michel Hell|  Accept 13/7/2008
7R nonlinear modeling
11 Analytical Description of the Load- |Short-circuit impedances,
TPWRD- i -
Loss Asymmetry Phenomenon in  [finite element models, Dr. Rafael
00724- . Accept  |3/4/2008
2007 R1 Three-Phase Three-Limb network models, Escarela-Perez

Transformers

asymmetry phenomenon
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10.0 Meetings Planning Subcommittee — G. Anderson, Chairman

Minutes from the Meetings Planning Subcommittee are not available at the time of publication.
The minutes will be included in the approved compilation after the Porto meeting.
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March 11, 2008

IEEE PES Transformers Committee
Liaison Report
For General Session Meeting — March 20, 2008

Standards Coordinating Committee on Electrical Insulation — SCC 04

1. Scope:
e To formulate guiding principles for the evaluation of insulation materials and
systems for electrical and electronic applications.
e To formulate principles for the identification of insulation materials and systems
based on functional tests and/or experience.
e To coordinate the preparation of standards for functional test programs and
diagnostic methods for the evaluation of insulation materials and systems.

2. Activities:

2.1. IEEE 1-1986 (R2005) Recommended Practice — General Temperature
Limits in the Rating of Electrical Equipment and for the Evaluation of
Electrical Insulation: no current activity.

2.2. IEEE 98-1984 (R2007) Standard for the Preparation of Test Procedures for
the Thermal Evaluation of Solid Electrical Insulating Materials: no current
activity.

2.3. IEEE 99-2007 Recommended Practice for the Preparation of Test
Procedures for the Thermal Evaluation of Insulation Systems for Electrical
Equipment: published - 27 February 2008.

3. Participation:
Anyone interested in joining the Subcommittee should contact:

Paulette Payne Powell
Chairperson SCC 04
papayne@ieee.org

Respectfully submitted,
Paulette Payne Powell
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U.S. National Committee of the International Electrotechnical Commission,

A Committee of the American National Standards Institute

Technical Advisory Group for IEC TC 14

TAG Administrator:

National Electrical Manufacturers Association
1300 North 17" Street, Suite 1752, Rosslyn, VA 22209
Tel: 703-841-3252, fax: 703-841-3353

Charlotte, NC
March 16-20, 2008

PLACE OF MEETING:

DATE AND TIME:

PRESIDING OFFICER:

Members Present:

S. Choinski
C. Colopy

J. Foldi

P. Hopkinson
S. Kennedy
R. Marek
H.J. Sim

Members Absent:

J. Corkran
D. Foster
R. Girgis

J. Lackey
G. Morehart
P. Powell
B. Simpson

Others present:

L. Bayardo

R. Benson

B. Cain

A. Cancino

J. Caskey

D. Cherry

J. C. Cruz Valdes

IEEE/PES Transformers Committee
Spring, 2008 Meeting Minutes - Approved

MINUTES

The Westin Charlotte
601 South College Street
Charlotte, North Carolina

Monday, March 17, 2008
8:00 AM

P. Hopkinson, Technical Advisor

NEMA Staff, TAG Administrator
Cooper Power Systems

Foldi & Associates

Hvolt, Inc., TA

Niagara Transformer Corporation
Dupont Advanced Fibers Systems
Waukesha Electric Systems

Cooper Power Systems

Foster Magnetics

ABB

PowerNex Associates Inc
ACME Electric Corporation
PEPCO

Innovative Paper Technologies

GE Prolec
Buckingham
Itron
IEM-Mexico
NEMA
ABB

GE Prolec
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J. Haasz IEEE

K. Hanus Texas Utilities

A. D. Kline Consultant

N. McQuin McQuin Electrical Power Consulting
H. Nordman ABB Oy, Transformers

T. Prevost Weidmann-ACTI

D. Purohit ACME Electric

G. Reitter Consultant

M. Sampat EMS Consulting

V. Vailoor Trantech

D. Vir Waukesha Electric Systems
L. Wagenaar WagenTrans Consulting

1. CALL TO ORDER

The meeting was called to order, meeting guidelines reviewed and attendance recorded.

2. APPROVAL OF THE AGENDA

A discussion of Dual Logo and Cat D liaison was added to the Agenda. The Agenda was
approved as modified.

3. APPROVAL OF THE PREVIOUS MINUTES

Minutes of the meeting held October 15, 2007 in Minneapolis, MN, were approved as
modified:

The date of the meeting was corrected.

The spelling for Loren Wagenaar’s name was corrected.

H:\TAG\TC 14\
Meetings\2007\Fall M

4. REVIEW AND UPDATE OF USNC ROSTERS FOR TC 14

A roster was circulated and corrections were annotated.

5. DUAL LOGO AND CAT D LIAISON —J. Haasz

C57.15, Step Voltage Regulators is a candidate for Dual Logo. Craig Colopy has done a lot
of work on the standard. The reference section was cleaned up and the IEC Central Office is
pleased with the result.

The Joint Development Agreement should be completed before the next Transformer
Committee meeting in October. The Switchgear Committee is the first to use it for C37.60.
There are 20 IEEE members on the Joint Development Working Group, so no US experts
were nominated for the WG.

2 USNC TAG for IEC TC 14
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Tom Prevost suggested the establishment of a Cat D liaison with IEC TC14. Craig Colopy
worked on the Tap Changer standard in IEEE and then worked on it in IEC. Time and effort
for these tasks may have been minimized through a Cat D liaison.

Cat D liaison is a formal liaison between IEEE and a specific IEC TC working group, and
facilitates sharing of information. There is ho US participation in MT6 working on IEC
60076-2. Hasse Nordman is a member of MT6 and is also an IEEE member. Work is
underway in on convertor transformers and Sheldon Kennedy did a lot of work on the
standard earlier.

A review of the program of work of IEC TC14 should be conducted to determine which
projects IEEE has an interest in. A proposal would be made to AdCom to establish Cat D
liaisons to those WGs/MTSs. It was noted that the USTAG is not a formal committee within
IEEE. A TF was appointed consisting of Rick Marek, Hasse Nordman, Craig Colopy,
Sheldon Kennedy, Alvaro Cancino, Joe Foldi and Jin Sim.

Ms. Haasz to distribute Cat D rules to the TAG. Inviting the IEC Technical Officer may be
useful as well as Ken Gettman’s (NEMA) presentation on Dual Logo he gave to IEC
SC17A/17C.

6. MT-4 REVISION OF IEC/TS 60076-14 — POWER TRANSFORMERS PART 14: Design
and application of liguid-immersed power transformers using high-temperature insulation
materials. R. Marek, Convenor

Currently at CD and comments due March 21. Pat McShane to provide comments on natural
ester fluid.

Aging rate between natural ester/cellulose and mineral oil/cellulose are different.

Phil Hopkinson to obtain ABB paper for circulation to TAG.

Overload requirements were discussed. 20,000 hours is a trigger point for thermal index,
however there is a mathematical problem getting from 20,000 hours to 180,000 hours. IEEE
resolves this through a statement in the forward that says based on a 20 year service life,
180,000 hours is expected. MT27 is still trying to resolve the issue.

7. MT5 REVISION OF IEC 60076-1 — POWER TRANSFORMERS - PART 1: General. P.
Hopkinson, Convenor

Currently at CD. Meetings held in December (Rome) and February (Rosslyn) to address all
the comments received. A second CD is being prepared for circulation.

8. MT6 REVISION OF IEC 60076-2 — POWER TRANSFORMERS - PART 2: Temperature
rise for oil-immersed transformers. A. Bossi, Convenor

Currently at CD. Hasse Norman reported on the following changes:
Thermally upgraded paper was introduced.
Hotspot winding rise — calculation vs. fiber optic measurement

3 USNC TAG for IEC TC 14
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Table for different ambient temperatures throughout the world.
Informative annexes added.

A meeting will be held in the spring to review Mr. Bossi’s proposed resolutions to the
outstanding comments and a CDV is planned to be issued this summer.

A majority of the attendees departed at 9:30 am due to other meeting commitments.

0. MT7 REVISION OF CONVERTOR TRANSFORMERS — PART 1: Transformers for
industrial applications. U. Piovan, Convenor

Currently at CD. Comments due May 23. For the prior edition, the US submitted a comment
about an error in a calculation that was rejected. Sheldon Kennedy did a lot of work on this
standard earlier.

10. MT 27 REVISION OF IEC 60076-12 — POWER TRANSFORMERS - PART 12: Loading
guide for dry-type power transformers. M. Sacotte, Convenor

CDV approved. To be circulated as FDIS

11. WG31 IEC 60076-16 - POWER TRANSFORMERS - PART 16: Transformers for wind
turbines applications. M. Sacotte, Convenor

Currently at NP. WG has met several times, but there are too many people attending the
meetings. New dielectric tests were proposed, but nothing has happened yet.

Issues with transformers located in the nacelle (vs. on the ground) and with the environment
(offshore).

12. IEC 60076-15 Ed.1: Power transformers - Part 15: Gas-filled power transformers

FDIS approved, standard to be published.

13. 2008 PLENARY MEETING

Meeting likely to be held during IEC General Meeting in Sao Paolo, Brazil. The Meeting is
scheduled November 17-21. It is not clear if TC14 will receive an invitation. If no
invitation, TC14 will be looking for a host. The US previously offered to host the meetings
in Milwaukee.

Jim Fyvie is likely to step down as Chairman after the next meeting. The UK is likely to
nominate another UK Chairman, possibly Paul Jarman.

14. OTHER BUSINESS

4 USNC TAG for IEC TC 14
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Companies are starting to specify IEC tests for partial discharge testing. Chuck Johnson is to
ask for an extension for reaffirmation of the C57 standard so there could be harmonization.

15. DATE AND PLACE OF THE NEXT MEETING

The next meeting will be held October 6, 2008, in Porto, Portugal during the IEEE
Transformer committee meetings.

16. ADJOURN

Meeting adjourned at 10:55 am.

Reported By: S. Choinski March 19, 2008
5 USNC TAG for IEC TC 14
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Appendix A — Presentation on Suggestions for Value-Add Expenditures
of Committee Funds
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Appendix B- Presentations on O&P Revision
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IEEE/ PES/TRANSFORMERS COMMITTEE

Standards Report

To: Members of IEEE Transformers Committee

From: Bill Bartley, Standards Coordinator

Date: March 11, 2008

Re: Transformer Standards Activity since October, 2007

Executive Summary

The Transformer Committee is responsible for approximately 93 active standards, plus 50 projects for new standards,
revisions and reaffirmations. At December SASB meeting, one standard was approved by REvCOM; and one new PAR
was approved by NEscom. On the March NEScoM agenda, we have one new PAR and one modified PAR. And, on the
REvcoM agenda, we have one new standard, three revisions and four affirmations.  We have six PAR’s which will expire at
the end of this year. We have five standards which will expire at the end of 2008; and four of those apparently have no
activity, and no active PARs.

In this Report

I. Standards Board Activity (NEscom & REvcom)

A, NESCOM reCOMMENAtioNS .......cuveermreesmreessneessersssneesanes pgl

B. REVCOM recommendations ...........cc.eeeeeeesmeresseseseenes pg 2

C. TC Stds on March 2008 AGENTA.......cocvrvrmrremrrrrmnrernnnnns pg 3

D. Stds Bd 2008 Meeting SChedule .........oc.cereermreerereernnnees pg 4
II. Transformer Ballot Status...........cccceoviieinincinenes pg5
ITIL. Transformer PAR’S active ..........ccccooeveeninenncnenene pg6-8
IV. Transformer Stds Status..........cccocveveininiinnne pg 9- 23
V. Transformer Stds Org Chart.........c.cocooeiieiinnneenne. pg 24-25

I. Standards Board Activity

A. New Standards Committee (NEscom) Recommendations

1, NEW PARs
None

2. PARs for the Revisions of Standards

PC57.19.03 Standard Requirements, Terminology, and Test Code for Bushings for DC Applications Rated 110 kV BIL
and Above
NEscom Recommendatiorr. Approve PAR for the revision of a standard until December 2011

3. PAR Extension Requests

C57.12.60 Standard Test Procedure for Thermal Evaluation of Insulation Systems for Dry Type Power and
Distribution Transformers, Including Ventilated, Solid-Cast and Resin Encapsulated Transformers

NEscom Recommendation. Approve request for an extension until December 31, 2009.

PC57.13 Standard Requirements for Instrument Transformers
NEscom Recommendation. Approve request for an extension until December 31, 2008.

PC57.21
Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated Over 500 kVA
NEscom Recommendation. Approve request for an extension until December 31, 2008.
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PAR Extension Requests continued

PC57.130

IEEE Trial-Use Guide for the Use of Dissolved Gas Analysis During Factory Temperature Rise Tests for the Evaluation
of Oil-Immersed Transformers and Reactors

NEscom Recommendation. Approve request for an extension until December 31, 2009.

PC57.131 Standard Requirements for Tap Changers
NEscom Recommendation.: Approve request for an extension until December 31, 2009.

PC57.147 Guide for Acceptance and Maintenance of Natural Ester Fluids in Transformers
NEscom Recommendation: Approve request for an extension until December 31, 2008.
Ballot Recirculation commenced Mar 5, 2008.

4. PAR Modifications

PC57.12.51 Standard for Ventilated Dry-type Power Transformers, 501 kVA and Larger, Three-Phase, with High-
Voltage 601 to 34500 Volts; Low-Voltage 208Y/120 to 4160 Volts - General Requirements
NEscom Recommendation. Approve modified PAR.

PC57.12.60

Standard Test Procedure for Thermal Evaluation of Insulation Systems for Dry Type Power and Distribution
Transformers, Including Open-Wound, Solid-Cast and Resin Encapsulated Transformers

NEscom Recommendation: Approve modified PAR.

5. PARs Expiring at end of 2008

PC57.100 Standard Test Procedure for Thermal Evaluation of Insulation Systems for Liquid-Immersed
Distribution and Power Transformers (Std and PAR expires 12-31-08) [ILSC]

PC57.12.10 Standard Requirements for Liquid-Immersed Power Transformers
(Std withdrawn; PAR expires 12-31-08) [PTSC]

C57.147 Guide for Acceptance and Maintenance of Natural Ester Fluids in Transformers
(Currently in Ballot Recirculation) [IFSC]

C57.148 Standard for Control Cabinets for Power Transformers (new project; PAR expires 12-31-08) [PTSC]

C57.149 Guide for the Application and Interpretation of Frequency Response Analysis for Oil Immersed
Transformers (new project; PAR expires 12-31-08) [PCSC]

C57.150 Guide for the Transportation of Transformers and Reactors Rated 10,000 kVA or larger (new project;
PAR expires 12-31-08) [PTSC]

B. Standards Review Committee (REVCOM) Recommendations

1. Revisions Approved

PC57.93/D15 (PE/TR) Guide for Installation and Maintenance of Liquid-Immersed Power Transformers
Revcom Recommendation. Approve

2. Reaffirmations
None

IEEE/PES Transformers Committee Page 2 of 25Page 141 of 164
Spring, 2008 Meeting Minutes - Approved



Charlotte, NC
March 16-20, 2008

3. Standards EXPIRING at the end of 2008

C57.12.56-1986 (R1998) IEEE Standard Test Procedure for Thermal Evaluation of Insulation Systems for
Ventilated Dry-Type Power and Distribution Transformers
REvcoM Recommendation: Administrative withdrawal. T7his one being merged with C57.12.60 see above.

C57.12.58-1991 (R2002) IEEE Guide for Conducting a Transient Voltage Analysis of a Dry-Type Transformer
Coil. Sponsor states that work is in progress. ReEvcoM Recommendation: Extend until December 2008.
This standard was due to expire Dec 2007;but was extended to end of 2008. There is no active PAR.

C57.12.80-2002 IEEE Standard Terminology for Power and Distribution Transformers
Sponsor states that work is in progress. Revcom Recommendation: Extend until December 2008.
An Amendment to this is in progress. However there is no active PAR for Revision/Reaffirmation.

C57.121-1998 IEEE Guide for Acceptance and Maintenance of Less-Flammable Hydrocarbon Fluid in
Transformers Sponsor states that work is in progress. REvcoM Recommendation: Extend again until December
2008. There is no active PAR for revision or reaffirmation.

C57.124-1991 (R2002) IEEE Recommended Practice for the Detection of Partial Discharge and the
Measurement of Apparent Charge in Dry-Type Transformers Sponsor states that work is in progress.
Revcom Recommendation: Extend until December 2008. There is no active PAR for revision or reaffirmation.

C. MARCH 2008 Agenda for REVCOM and NESCOM

The following Transformer PARs are on the March’08 NESCOM agenda
NEW PARs
PC57.153 Guide for Transformer Paralleling

Modified PARs
PC57.21 Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated Over 500 kVA

The following standards are pending approval, on the March’08 REVCOM agenda

New Standards

PC57.18.10a/D2 Standard Practices and Requirements for Semiconductor Power Rectifier Transformers - Amendment
1: Technical and Editorial Corrections

Revisions

PC57.13/D9 Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated Over 500 kVA

PC57.21/D14 Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated Over 500 kVA

PC57.110/D6 Recommended Practice for Establishing Liquid-Filled and Dry-Type Power and Distribution Transformer
Capability When Supplying Nonsinusoidal Load Currents

Reaffirmations

C57.12.32-2002 IEEE Standard for Submersible Equipment - Enclosure Integrity

C57.105-1978 (R1999) Guide for Application of Transformer Connections in Three-Phase Distribution Systems

C57.109-1993 (R2000) Guide for Liquid-Immersed Transformer Through-Fault-Current Duration

C57.119-2001 Recommended Practice for Performing Temperature Rise Tests on Oil-Immersed Power Transformers at
Loads Beyond Nameplate Ratings
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D. 2008 Standards Board Meeting Schedule
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Ballot
Sub PAR or . Ballot
committee Standard # il Status cloee Notes
Date
PreBallot
Guide for Acceptance and
Maintenance of Less-Flammable
InsFluid- C57.121-1998 | Hydrocarbon Fluid in Transformers PreBallot
Cont. Rev of Std General
Standards- C57.12.00 Requirements PreBallot Waiting for Tables
Standards- C57.12.90 Cont. Rev of Std Test Code PreBallot Ready to Launch
Rec Practice for Partial Discharge
Measurement in Liquid-Filled Power
Diel Tests C57.113 Transformers and Shunt Reactors PreBallot Ready to Launch
Guide for Transformer Loss MEC complete /ready to
PerfCharac- | PC57.123 Measurement PreBallot launch ballot
Standard Requirements for Load Tap
PwrTrans- PC57.131 Changers PreBallot PAR ext to Dec 2009
Comment Resolution
Std for Padmounted, Self-Cooled,
Single Phase Distribution Comment 78 comments & 3 Negatives
Dist- PC57.12.38 Transformers Resolution 9/28/07 | PAR exp Dec'09
Standard for Ventilated Dry-type Comment
DryType- PC57.12.51 Power Transformers Resolution 10/06/07 | 3 Negatives PAR exp Dec'10
Comment 157 comments & 3 Negatives
InsFluid- PC57.104 Gas Guide Resolution 10/10/07 | PAR exp Dec'10
Trial-Use Guide for the Use of DGA
During Factory Temperature Rise Comment 60 comments & 11 Negatives
InsFluid- PC57.130 Tests Resolution 7/26/06 | PAR exp Dec'09
Describe The Occurrence And Comment 43 Negatives PAR ext to
PerfCharac- | PC57.142 Mitigation Of Switching Transients Resolution 9/8/05 Dec 2011
Ballot Recirculation
Temperature Rise Tests at Loads Comment Reaff
InsLife- C57.119-2001 | Beyond Nameplate Resolution 3/11/07 | Recirc Ballot open Feb-5
Guide for Application of Connections Comment Reaff
PerfCharac- | C57.105-1978 | in 3ph Dist Systems Resolution 2/23/06 | Recirc Ballot open Feb-15
Guide for Liquid-Immersed
Transformer Through-Fault-Current Comment Reaff
PerfCharac- | C57.109-1993 | Duration Resolution 2/28/06 | Recirc Ballot open Feb-15
Guide for Acceptance and
Maintenance of Natural Ester Fluids in | comment
InsFluid- PC57.147 Transformers Resolution 2/13/07 | Recirc of Ballot open Mar-5
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Submitted to Revcom
Ballot
Sub PAR or . Ballot
committee Standard # e Status Cllose Notes
Date
Reaff Guide for the Reclamation of Submitted
InsFluid- 637-1985 Insulating Oil and Criteria for Its Use To Revcom 8/25/07 | Revcom Approved Sept 07
C57.12.32- Reaff Submersible Equipment— Submitted
Dist- 2002 Enclosure Integrity ToRevcom | 12/15/07 | on REvcom Agenda Mar 08
Std Req's for Liquid-Immersed Dist Submitted
Dist- PC57.12.36 Substation. Transformers To Revcom 6/21/07 | Revcom Approved Sept 07
Standard Requirements for Submitted
Instrument- | PC57.13 Instrument Transformers To Revcom 10/23/07 | on Revcom Agenda Mar 08
Amendment to -- Requirements for
Semiconductor Power Rectifier Submitted
PerfCharac- | PC57.18.10a Transformers To Revcom 1/05/08 | on Revcom Agenda Mar 08
Revision - Regs, Terminology, and Submitted
PerfCharac- | PC57.21 Test Code for Shunt Reactors To Revcom 1/6/08 on Revcom Agenda Mar 08
Submitted
PwrTrans- PC57.93 Revision of Installation Guide To Revcom 9/16/07 | Revcom Approved Dec 07
Revision - Rec Prac for Establishing
Tx Capability when Supplying Submitted
PerfCharac- | PC57.110 Nonsinusoidal Load Currents To Revcom 11/15/07 | on Revcom Agenda Mar 08
Genl Regs & tests for HYDC Submitted
HVConv- PC57.129 Convertor Transformers To Revcom 8/8/07 ReEvcom Approved Sept 07
III.. Transformer Committee - Active PARSs as of March 10, 2008
1 | Pe38 Standard for Qualification of Class 1E Transformers for Nuclear Power Generating
Stations
Standard General Requirements and Test Code for Dry-Type and Oil-Immersed
2 | P1277 . o
Smoothing Reactors for DC Power Transmission
3 | PC57.12.00 Standarq General Requirements for Liquid-Immersed Distribution, Power, and
Regulating Transformers
4 | PC57.12.10 Standard Requirements for Liquid-Immersed Power Transformers
5 | PC57.12.20 Standard for Overhead Type Distribution Transformers, 500 kVA and Smaller: High
T Voltage, 34 500 Volts and Below; Low Voltage, 7970/13 800Y Volts and Below
6 | PC57.12.23 Standard for Submersible Single-Phase Transformers; 167kVA and Smaller; High-
T Voltage 25 000 Volts and Below; Low Voltage 600 Volts and Below
7 | PC57.12.24 Standard for Submersible, Three-Phase Transformers, 3750 kVA and Smaller: High
T Voltage, 34 500 GrdY/19 920 Volts and Below; Low Voltage, 600 Volts and Below
8 | PC57.12.30 Standard for Pole-Mounted Equipment - Enclosure Integrity for Coastal Environments
9 | PC57.12.31 Standard for Pole Mounted Equipment - Enclosure Integrity
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Standard for Requirements for Pad-Mounted, Compartmental Type, Self Cooled,
10 | PC57.12.34 Three Phase Distribution Transformers, 5 MVA and Smaller; High Voltage, 34.5kV
T Nominal System Voltage and Below; Low Voltage, 15kv Nominal System Voltage and
Below
Standard for Padmounted Type, Self-Cooled, Single Phase Distribution Transformers;
11 | PC57.12.38 High Voltage, 34500 GrdY/19920 Volts and below, Low voltage, 240/120 Volts; 167
kVA and smaller
Standard for Network, Three-Phase Transformers, 2500 kVA and Smaller; High
12 | PC57.12.40 Voltage, 34 500 GrdY/19 920 and Below; Low Voltage, 600 Volts and Below; Subway
and Vault Types (Liquid Immersed)
Standard for Ventilated Dry-type Power Transformers, 501 kVA and Larger, Three-
13 | PC57.12.51 Phase, with High-Voltage 601 to 34500 Volts; Low-Voltage 208Y/120 to 4160 Volts -
General Requirements
Standard for Sealed Dry-Type Power Transformers, 501 kVA and Larger, Three-
14 | PC57.12.52 Phase, with High-Voltage 601 to 34500 Volts, Low-Voltage 208Y/120 to 4160 Volts-
General Requirements
Standard Test Procedure for Thermal Evaluation of Insulation Systems for Dry Type
15 | PC57.12.60 Power and Distribution Transformers, Including Open-Wound, Solid-Cast and Resin
Encapsulated Transformers
16 | PC57.12.70 Standard Terminal Markings and Connections for Distribution and Power
Transformers
17 | PC57.12.80a Stand_grd Terminology for Power and Distribution Transformers - Amendment 1:
Definition of Thermally Upgraded Paper
18 | PC57.12.90 Standard Test Code for Liquid-Immersed Distribution, Power, and Regulating
Transformers
19 | PC57.12.91 Standard Test Code for Dry-Type Distribution and Power Transformers
20 | PC57.13 Standard Requirements for Instrument Transformers
21 | PC57.13 5 Standard of Performance and Test Requirements for Instrument Transformers of a
T Nominal System Voltage of 115 kV and Above
22 | PC57.15 Standard Requirements, Terminology, and Test Code for Step-Voltage Regulators
Standard Requirements, Terminology, and Test Code for Dry-Type Air-Core Series-
23 | PC57.16
Connected Reactors
24 | PC57.17 Standard Requirements for Arc Furnace Transformers
25 | PC57.18.103 Standard Practices and Requirements for Semiconductor Power Rectifier
T Transformers - Amendment 1: Technical and Editorial Corrections
Standard Requirements, Terminology, and Test Code for Bushings for DC
2 | eI R Applications Rated 110 kV BIL and Above
27 | PC57.19.100 Guide for Application of Power Apparatus Bushings
Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated Over
28 | PC57.21
500 kVA
29 | PC57.32 Staqdard Requirements, Terminology and Test Procedures for Neutral Grounding
Devices
30 | PC57.91 Guide for Loading Liquid Immersed Transformers and Voltage Regulators
31 | PC57.98 Guide for Transformer Impulse Tests
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Standard Test Procedure for Thermal Evaluation of Insulation Systems for Liquid-
32 | PC57.100 T
Immersed Distribution and Power Transformers
33 | PC57.104 Guide for the Interpretation of Gases Generated in Oil-Immersed Transformers
34 | PC57.110 Recommended Practice for Establishing Liquid-Filled and Dry-Type Power and
’ Distribution Transformer Capability When Supplying Nonsinusoidal Load Currents
Recommended Practice for Partial Discharge Measurement in Liquid-Filled Power
35 | PC57.113
Transformers and Shunt Reactors
36 | PC57.123 Guide for Transformer Loss Measurement
IEEE Trial-Use Guide for the Use of Dissolved Gas Analysis During Factory
37 | PC57.130 Temperature Rise Tests for the Evaluation of Oil-Immersed Transformers and
Reactors
38 | PC57.131 Standard Requirements for Tap Changers
39 | PC57.133 Guide for Short-Circuit Testing of Distribution and Power Transformers
40 | PC57.135 Guide for the Application, Specification and Testing of Phase Shifting Transformers
41 | PC57.139 Guide for Dissolved Gas Analysis in Transformer Load Tap Changers
Guide to Describe the Occurrence and Mitigation of Switching Transients Induced by
42 | PC57.142 = - -
Transformer, Switching Device, and System Interaction
43 | PC57.143 Guide for Application for Monitoring Equipment to Liquid-Immersed Transformers and
Components
44 | PC57.147 Guide for Acceptance and Maintenance of Natural Ester Fluids in Transformers
45 | PC57.148 Standard for Control Cabinets for Power Transformers
Guide for the Application and Interpretation of Frequency Response Analysis for Oil
46 | PC57.149
Immersed Transformers
47 | PC57.150 g%i? for the Transportation of Transformers and Reactors Rated 10,000 kVA or
Guide for Sound Level Measurement Guide for Liquid Filled and Dry Type
48 | PC57.151
Transformers and Reactors
49 | PC57.152 This number is reserved for: Guide for Diagnostic Field Testing of Electric Power Apparatus -
' Part 1. Oil Filled Power Transformers, etc (formerly Std 62)
50 | PC57.153 Guide for Paralleling Transformers
[end]
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|EEE/PES TRANSFORMERS COMMITTEE

Status Report of PE/TR Standards

Charlotte, NC

March 16-20, 2008

March, 2008
Charlotte, NC

STANDARD Working Group Chair Pub Year PAR Issue Date  Standard Status 03/12/2008
TITLE Phone PAR Expiration ~Remark
PROJECT Email
SubCommittee AUDIBLE SOUND & VIBRATION (704) 821-6638
Chair Puri J. manopuri @worldnet.att.net
|EEE Guide for Sound Level Measurement for Liquid Puri J 12/07/2005 New Project - Active PAR Std under development
P57.151 mmersed Transformers and Reactors (704) 821-6638 12/31/2010 IEC granted permission for use of IEC documents
manopuri @worldnet.att.net
C57.136  IEEE Guidefor Sound Level Abatementand | Dawin Aw. 2000 77T Approved - Reaffirmed September 05 -
Determination for Liquid- Immersed Power . .
Transformers and Sth]lnt Reactors Rated Over 500 kVA 441785 2.74370 Reaffirmation approved by RevCom on 9/21/2005
alan.darwin@areva-td.com
SubCommittee BUSHING (360) 418-2269
Chair Elliott F.E. felliott@ieee.org
C57.19.00 Standard General Requirements and Test Procedurefor  Ellis K. P. 2004 Approved
A Bushi
Power Apparatus Bushings (615) 847-2157 Formally Std. IEEE 21
keithcota@aol.com Previous revision 1991. D6.1 approved by RevCom in Dec.,
2004
C57.19.01 |EEE Standard Performance Characteristics and Singh P. 2000 Approved
Dimensions for Outdoor Apparatus Bushings (731) 696-5228 Formally Std. |EEE 24
pritpal.singh@us.abb.com Reaffirmed in 2005.
C57.19.03 |EEE Standard Requirements, Terminology, and Test Elliott F.E. 1996 12/05/2007 Approved with Corrigenda
BC57 16,03 Code for Bushings for DC Applications (360) 418-2269 12/31/2011 See Corrigenda-1, Published in 2006
felliott@ieee.org New PAR for revision submitted 10/2007
PAR approved by Nescom Dec07
C57.19.03-1996/  Standard Requirements, Terminology, and Test Code Elliott F.E. Approved
for Bushing for DC Applications - Corrigendum 1 (360) 418-2269 Published 6/6/2006
felliott@ieee.org
C57.19.100 |EEE Guide for Application of Power Apparatus Spitzer T 1995 03/30/2006 Approved - Active PAR for Revision
Bushi
PC57 19,100 usnings (817) 215-6457 12/31/2010 Revision for C57.19.101-1992

Prepared by William Bartley, IEEE PE/TR Std. Coordinator
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New PAR requested and approved to 12/31/2010.
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Charlotte, NC

STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone PAR Expiration  Remark
PROJECT Email
SubCommittee DIELECTRIC TESTS (614) 552-1759
Chair Wagenaar L.B. Ibwagenaar @ieee.org
C57.113 |EEE Guide for Partial Discharge Measurement in Poulin B. 1991 05/07/2007 Active PAR for revision
Liquid-Filled Power Transf d Shunt React:
bC57 113 qui | WEr | ransrormers an unt Reactors (450) 652-2901 12/31/2011 New PAR approved on 5/7/2007.
bertrand.f.poulin@ca.abb.com Ballot Pool Invitation opened Mar 7-08; closes Apr 6-08
C57.127 |EEE Guide for the Detection of Acoustic Emissions Harley JW. 2007 Approved - D10.0 approved - in final edit
from Partial Dischargesin Oil-lmmersed Power
Ty o (330) 657-2471 PAR to Revise |EEE Std C57.127-2000
jack@harleyinc.com D10.0 approved by SA Board 3/22/2007
C57.138 |EEE Recommended Practice for Routine Impulse Test  Molden A. 1998 Approved - Reaffirmed in June '05
for Distribution Transformers
(845) 225-0993 Reaffirmation approved by RevCom on 6/8/05.
amolden@ieee.org
'c57.98  IEEEGuidefor Transformer Impulse Tests | Molden . A 1994 091272002 Approved- ActivePARfor Revison -
PC57.98 (845) 225-0993 12/31/2009 PAR to Revise |EEE Std C57.98-1994
amolden@ieee.org PAR extension requested and approved to 12/31/2009.
Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator Page 10 of 25
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Charlotte, NC

STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone N Remark
PROJECT Email PAR Expiration
SubCommittee DISTRIBUTION TRANSFORMERS (817) 215-4444
Chair Hanus K.S. ken.hanus@ieee.org
Olen 0. New Project
rolen@cooperpower.com
CTT T Gliide for Distribution Transformer Loss Evaluation | Pekarek T T T  o6izs1998  PARWithdrawn - Inactive WG -
PC57.12.33 (_?’30) 761'78_00 12/31/2004 Decision made at Las V egas Meeting to discontinue this
tjpekarek @firstenergycorp.com activity.
PAR administratively withdrawn on 12/7/04 NesCom
Meeting
C57.12.20 Standard for Overhead Type Distribution Transformers,  Wilks A.L 2005 09/15/2006 Approved - Active PAR for Revision
500 kVA and Smaller, High-Voltage 34 500 Volts and 731) 285-9121 12/31/2010
PC57.12.20 Below: L ow-Voltage, 7970/13800 Y Voltsand Below <~ . New PAR requested and approved to 12/31/2010.
awilks@ermco-eci.com
C571225  Standad for Pad-Mounted, Compartmental-Type, Slf-  Ghafourian ~ A.A. 08112005  Approved-AcivePAR for revison -
Cooled, Single-Phase Distribution Transformers with 731) 285-9121 12/31/2009 o T .
PC57.12.38 Separable Insulated High-V oltage Connectors; High (731) . . Original PAR P057'12.'25 administratively withdrawn on
aghafourian@ermco-eci.com 12/7/04 NesCom Meeting.
Voltage, 34500 GrdY /19920 Volts and Below, Low
. New PAR PC57.12.38 approved 8/11/05.
Voltage, 240/120 Voalts, 167 kVA and i
SmallerRequirements PAR modified in 2006, approved to 12/31/2009.
Ist ballot completed 9/28/2007
C57.12.28 Standard for Pad Mounted Equipment - Enclosure Olen O. 2005 Approved
Integrit
bC57 1228 niegnty (262) 835-3362 Previously NEMA/ANSI C57.12.28-1999
rolen@cooperpower.com Published 9/30/2005
C57.12.29 Standard for Pad Mounted Equipment - Enclosure Olen O. 2005 Approved
C57 1999 Integrity for Coastal Environments (262) 835-3362 Previously NEMA/ANSI C57.12.29-1991
rolen@cooperpower.com Current standards Published 10/10/2005.
C57.12.31 |EEE Standard for Pole Mounted Equipment - Olen O. 2002 03/22/2007 Approved - New PAR Active
Encl Integrit
bC57 1231 neiosure fntegrity (262) 835-3362 12/31/2011 Published 3/6/2003.
rolen@cooperpower.com New PAR approved 3/22/2007
C57.12.32 Standard for Submersible Equipment - Enclosure Olen O. 2002 Approved
Integrity (262) 835-3362 Published 3/7/2003.
rolen@cooperpower.com Reaffirmation in progress. Ballot closed Dec 15-07
On Revcom Mar08 agenda.
C57.12.34 Requirements for Pad-Mounted, Compartmental-Type, ~ Shull S. 03/20/2005 Approved - Active PAR for revision
Self-Cooled, Three-Phase DistributionTransformers, 417) 625-6110 12/31/2009 - .
PC57.12.34 2500 kVA and Smaller: High-Voltage, 34 500GrdY/19 (417 Originally Std. 1447, Combined C57.22-1980 & C57.12.26-

920 Volts and Below; Low Voltage, 480 Volts and
Below

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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1992

PC57.12.34/D11 approved by RevCom 9/22/2004 for
publication. Published 3/8/05.

New PAR for revision approved 3/19/2005.

Page 11 of 25
Page 150 of 164



Charlotte, NC

STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone N Remark
PROJECT Email PAR Expiration
SubCommittee DISTRIBUTION TRANSFORMERS (817) 215-4444
Chair Hanus K.S. ken.hanus@ieee.org
C57.12.35 |EEE Standard for Bar Coding for Distribution Matthews P 2007 Approved
Transformers (601) 422-1533 Formally P1265.
Imatthews@howard-ind.com C57.12.35-1996 reaffirmation approved by RevCom
6/23/2004.
D7 approved by SA Board 9/27/2007
C57.12.36 Standard Requirements for Liquid-lmmersed Rossetti JR 2007 Approved - find edits
57136 Distribution Substation Transformers (901) 528-4743 PAR extended to 12/31/2008.
jrossetti@migw.org D11 approved by SA Board on 9/27/2007
C57.12.37 |EEE Standard for the Electronic Reporting of Hollingsworth  R. 2006 Approved
T TestD
ransformer Tet Data (601) 422-1105 Formally C57.132, | EEE Std 1388-2000
rhollin@howard-ind.com D11d approved by SA Board on 3/30/2006.
Published 7/21/2006
Amendment PAR submitted 031108
C57.15 |EEE Standard Requirements, Terminology, and Test Colopy C.A 1999 06/09/2005 Approved - Active PAR for Revision
f -Vol Regul
PC57.15 Codefor Step-Voltage Regulators (262) 896-2342 12/31/2009 A new PAR was approved 6/9/05 due to scope changes.

Prepared by William Bartley, IEEE PE/TR Std. Coordinator
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Charlotte, NC

STANDARD TITLE \lé\ac())rnkeing Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
irati Remark
PROJECT Email PAR Expiration
SubCommittee DRY TYPE TRANSFORMERS (276) 688-1512
Chair Johnson, Jr.  C.W. charlesw.johnson@us.abb.com
Ventilated Dry-Type Power Transformers, 501 kVA Powell P. A. 09/15/2006 New Project - PAR Requested 6/23/2006
PC57.12.51 gn4g(l).0ar\? eItTh[eeP\r;asE Wl?og:(glz—z\étzlta‘lgleﬁgo\} tﬁ (202) 388-2335 12/31/2010 Previously NEMA document C57.12.51, original publication
e Gonera g;’ui et ° O papayne@ieee.org by NEMA in 1981, Reaffirmed in 1998, This document was
transferred to |EEE in Dec., 2002.
New |EEE PAR requested and approved to 12/31/2010.
PAR modification requested and approved 12-05-07.
Expiration still Dec-2010
C57.12.01 |EEE Standard General Requirements for Dry-Type Sullivan JC 2005 Approved
Distribution and Power Transformers Including Those 813) 884-5424 . . .
with Solid Cast and/or Resin Encapsulated Windings j(csuI?ivan @lece.org ;Z‘:('sgll?]gz%gs on was successfully revised and
Published 5/19/2006
C57.12.52 Standard Requirements for Sealed Dry-Type Power Kennedy S.P. 1981 05/07/2007 Active PAR for revision
Transformers, S01 VA and Larger, Three-Phase, with  (716) 896-6500 12/31/2011 Previously ANSI C57.12.52-1981
Pes12:52 High-Voltage 601 to 34 500 Volts, Low-Voltage skennedy @niagaratransformer.com NEW PAR approved for revision
208Y/120 to 4160 Volts G : app
C57.12.56 |EEE Standard Test Procedure for Thermal Evaluation ~ Wicks R.C 1981 12/10/2003 Approved
PC57.12.60 of cl}n;u I at.lg " &/ st_lsams sfror Ventilated Dry-Type Power (804) 383-3300 12/31/2009 Being revised by PC57.12.60 (PAR approved Dec, 2003)
e and Distribution Transformers roger.c.wicks@usa.dupont.com (12.56 AND 12.60 are being MERGED)
Revcom recommended ADMINISTRATIVE
WITHDRAWAL
C57.12.58 IEEE Guide for Conducting a Transient Voltage Kline A.D. 1991 Approved - Active
Analysis of aDry-Type Transformer Coil (843) 705-2698 Need reaffirmation
AKLINE1490@AOL.COM Need to request extension for reaffirmation or submit PAR
for revision before 10/15/2007.
C57.12.59 |EEE Guide for Dry-Type Transformer Through-Fault Powell P.A 2001 Approved
Current Duration (202) 388-2335 Reaffirmation approved in 12/5/2006.
papayne@ieee.org
C57.12.60 |EEE Guide for Test Procedures for Thermal Wicks R.C 1998 12/10/2003 Approved - Active PAR for Revision of Std
Evaluation of Insulation Systems for Solid Cast and 804) 383-3300 12/31/2008 )
Pear1260 Resin-Encapsulated Power and Distribution Eogez c.wicks@usa.dupont.com E@?E gﬁggéEEE S COT 1256193 end1EEE Sd
Transformers PAR extended to 12-31-08
C57.12.91 |EEE Standard Test Code for Dry-Type Distribution Foster D.R 2001 12/05/2006 Approved - Active PAR for Revision
PC57.12.91 and Power Transformers (815) 678-2421 12/31/2010 New PAR for Revision approved 12/5/2006
o dfoster@olsun.com PAR for Amendment withdrawvn
C57.124 |EEE Recommended Practice for the Detection of Kline A.D. 1991 Approved
Partial Discharge and the Measurement of Apparent (843) 705-2698

Charge in Dry-Type Transformers

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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Charlotte, NC

STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone N Remark
PROJECT Email PAR Expiration
SubCommittee DRY TYPE TRANSFORMERS (276) 688-1512
Chair Johnson, Jr. C.W. charles.w.johnson@us.abb.com
C57.134 |EEE Guide for Determination of Hottest Spot Powell P. A. 2000 Approved
Temperaturein Dry Type Transtormers (202) 388-2335 Reaffirmation approve by RevCom 3/30/2006
papayne@ieee.org
_05_7 15 e —————- TEE_E . S?and_ard_Reawr;me_nts_Ter_m |n_ol an ;nd_Test_ ..... I;udﬁay ......... R_F ........... 1956 —————————— _l 1/62/2 _O 06_ e _A pgrov _ed ........................................ -
for Dry-Type Air- i
PC57.16 ggg;o?; ry-Type Air- Core Series-Connected (416) 298-8108 12/31/2010 PAR for revision approved 11/2/2006.
) richardd@ca.trenchgroup.com
C57.94 | EEE Recommended Practice for Installation, Lewis T.D. 1982 Approved
Application, Operation, and Maintenance of Dry-Type 910) 738-4251 . .
General Purpose Distribution and Power Transformers ( .) Reaffirmation approved by the SA Board on 12/6/2006
tlewis@acmepower.com
'C5796  IEEE Guidefor Loading Dry Type Distributionand ~~ Prevost - TA 1900 77 TaApproved- Acive T -
Power Transformers (802) 751-3458 RevCom approved reaffirmation on 9/22/2004
tprevost@ieee.org Previous revision in 1994.
|EEE 259 |EEE Standard Test Procedure for Evaluation of Simpson, Jr R. W. 1999 Approved
Systems of Insulation for Dry-Type Speciaty and 603) 286-4362 . .
General-Purpose Transformers ( _ ) _ 9/22/04 - RevCom approved reaffirmation
bsimpson@quin-t.com
SubCommittee HV CONVERTER TR & REACTORS (416) 298-8108
Chair Dudley R. F. richardd@ca.trenchgroup.com
C57.129 |EEE General Requirements and Test Code for QOil Dudley R. F. 2007 Approved - D10 approved - in fina edit
I sed HVDC C ter Transf
—— mmer onverter Transiormers (416) 298-8108 Trial use std published 6/6/2000; upgraded to full use 3/2002
richardd@ca.trenchgroup.com PAR for revision of C57.129-1999 approved on 6/24/2004
D10 approved by SA Board 9/27/2007
|EEE 1277 |EEE General Requirements and Test Code for Dry- Dudley R.F. 2000 11/10/2005 Approved. Active PAR for revision
Type and Oil-Immersed Smoothing Reactors for DC 416) 298-8108 12/31/2009 . -
P1277 Power Transmission (416) Active PAR for revision.

Prepared by William Bartley, IEEE PE/TR Std. Coordinator
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STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone PAR Expiration  Remark
PROJECT Email
SubCommittee INSTRUMENT TRANSFORMERS (601) 346-9104
Chair Smith J.E. jesl@ieeeory
C57.13 |EEE Standard Requirements for Instrument Nelson T.N 1993 12/10/2003 Approved - Active PAR to revise std.
bC57 13 Transformers (301) 975-2986 12/31/2007 PAR to Revise |IEEE Std C57.13-1993
thomas.nel son@nist.gov PAR extended to 123108
Revision Ballot closed 102307
On Revcom Mar08 agenda
C57.13.2 Conformance Test Procedure for Instrument Khain V.M 2005 Approved
Transformers (859) 879-2797 PAR to Revise Std C57.13.2-1991; harmonize with C57.13-
vladimir@kuhlman.com 1993
D4 approved by RevCom on 6/8/2005
Published 9/29/2005.
C57.135 Standard of Performance and Test Requirements for Riffon P. 2006 12/07/2005 Approved - Active PAR for Revision
Instrument Transformers of aNominal SystemVoltage  (514) 840-3000 x3424 12/31/2009
PC57.135 of 115KV and Above (G1 & Reference Sid. 1400 .
riffon.pierre@hydro.qc.ca Previously C57.13.5 was atrial use
Upgraded to Full Use 3/30/2006
C57.13.6 Standard for High Accuracy Instrument Transformers Ten Haagen C.W Approved

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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Charlotte, NC

STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone PAR Expiration ~ Remark
PROJECT Email
SubCommittee INSULATING FLUIDS (617) 393-3133
Chair Ladroga R. K. rladroga@doble.com
|EEE Tria-Use Guide for the Use of Dissolved Gas Gryszkiewicz  F. J. 01/30/2000 New Project - Std under devel opment
Analysis During Factory Temeprature Rise Tests for 617) 393-3161 12/31/2009 :
PC57.130 the Evaluation of Oil-Immersed Transformers and ( ). i New Project - Std under development - currently under ballot
Reactors frankjg@ieee.org resolution.
PAR extension requested and approved to 12/31/2007.
PAR extension requested and approved to 12/31/2009.
Guide for Dissolved Gas Analysisin Transformer Load ~ Jakob F 12/11/2002 New Project - Std under development
Tap Ch
6C57 130 % hangers (916) 455-2284 12/31/2009 PAR to expire 12/31/2006. Deferred PAR withdrawal o
' fjakob@weidmann-acti.com 3/2007.
PAR extended to 2009
Guide for Acceptance and Maintenance of Natural McShane C.P 12/10/2003 New Project - Active PAR Std under devel opment
Ester Fluidsin Transf .
PC57.147 eruiasin fransiormers (262) 524-4591 12/31/2007 1st Ballot closed - 98% approvad rating.
cpmcshane@cooperpower.com Recirculation ballot in progress, pending ballot closing on
3/15/2008.
C57.104 |EEE Guide for the Interpretation of Gases Generated Ladroga R. K 1991 06/30/2006 Withdrawn - Active New PAR for Revision
in Oil-| sed Transf - . .
PC57.104 h Sr-immer ransiormers (617) 393-3133 12/31/2010 Qriginal PAR and document withdrawn in Dec. 2005. New
rladroga@doble.com PAR approved in June, 2006. Ballot closed 10/10/07 w/ 3
negatives. Now in Ballot resolution.
C57.106 |EEE Guide for Acceptance and Maintenance of Thompson JA. 2006 Approved
Insulating Qil in Equi t
neiating DI in =quipmen (605) 534-3571 D6 pproved 12/6/2006
writejt@trservice.com Previously version in 2002, 1991 (R1998), 1977
C57.111 |EEE Guide for Acceptance of Silicone Insulating Fluid ~ Gryszkiewicz ~ F. J. 1983 Approved
and Its Maintenance in Transformers (617) 393-3161
frankjg@ieee.org
C57.121 |EEE Guide for Acceptance and Maintenance of Less- McShane C.P 1998 Approved
Fl able Hyd bon Fluid in Transf o . .
ammatye Hydrocarbon Huldin Transtormers (262) 524-4591 Was to be administratively withdrawn in Dec., 2004
cpmcshane@cooperpower.com Reaffirmation ballot pool invitation initiated in October,
20065.
Exp. Date extended to 12/31/2007 - need to initiate
reaffirmation & request extension for reaffiramtion or
withdrawn.
Discussion at the Insulating Fluids Subcommittee meeting on
10/17/2007 to withdraw this standard.
C57.146 Guide for Interpretation of Gasses Generated in Bartley W.H 2005 Approved
Silicone-Immersed Transformers (860) 722-5483 D3a - approved by RevCom on 9/21/05.
william_bartley@hsb.com Published 3/10/2006
|EEE 637 |EEE Guide for the Reclamation of Insulating Oil and Verner JA 1985 Approved - Reaffirmed
Criteriafor ItsU . .
rienaforfsse 202 872-2812 Reaffirmation approved by SA Board 9/27/2007
javerner@pepco.com

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone N Remark
PROJECT Email PAR Expiration
SubCommittee INSULATION LIFE (610) 774-4686
Chair Platts D.W. donplatts@ieee.org
Guide for the Definition of Thermal Duplicate Liquid- Beaster B.L. 0 06/25/1998 New Project - Active PAR Std under development
Immersed Distribution, Power, and Regulatin - .
PC57.145 Transformers e (6o 4221302 1232004 Previously P1524
blbeaster @ieee.org Modified PAR to expirein 2004
PAR administratively withdrawn in December, 2004
C57.100 |EEE Standard Test Procedure for Thermal Evaluation ~ Wicks R.C 1999 12/08/2004 Approved - Active PAR for Revision
of Liguid-Immersed Distribution and Power (804) 383-3300 12/31/2008 Reguested PAR for revision on 10/18/2004. PAR approved
PC57.100 Transformers :
roger.c.wicks@usa.dupont.com 12/8/2004
_C5_7119___TEE_ER_ecoTnma”ndEdI;ract_lce?orTDerf_om]ng ............ T_ uI| ........... S _C .......... 2 061___________Ap|;rov;d ........................................ -
T Rise T il |
Lok a'tsfoa?;SBcgg:d S’aﬂ;ﬁ:ggﬁgs (262) 547-0123x1428 Previously IEEE 838. Published 3/12/2002.
subhash.tuli @waukeshagl ectric.spx.com Exp. Date extended to 12/31/2007
Reaff Recirc ballot closed 021508
On Revcom Mar08 agenda
C57.91 IEEE Guide for Loading Mineral-Oil-Immersed Raymond T 1995 05/02/2005 Approved - Active PAR for revision
Transf
— rensiormers (518) 884-0297 12/31/2009 Combined from C57.91-1981 & C57.92-1981 & C57.115-

|EEE Guide for Loading Minera-Oil-Immersed
Transformers--Corrigendum 1

|EEE Guide for the Application of High-Temperature
Insulation Materialsin Liquid-lmmersed Power
Transformers

|EEE Guide for Determination of Maximum Winding
Temperature Risein Liquid Filled Transformer

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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Franchek M. A. 1997
(802) 751-3539

mfranchek @wei dmann-systems.com

(610) 774-4686
donplatts@ieee.org

1991

Reaffirmation approved by RevCom 6/23/2004
New PAR for revision approved 5/2/2005.
Revision to include Corr. 1

Approved - Active PAR for Revision

In conjunction with C57.91 - reaffirmed in 6/2004. Currently
under revision

Approved

Upgrade from trial use to full use on 3/30/2000
Reaffirmation approved by SA Board in 3/30/2006

Approved
Original approval in 2000. Reaffirmed in 2005.
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STANDARD
PROJECT

TITLE

Working Group Chair Pub Year
Phone

Email

PAR lIssue Date
PAR Expiration

Charlotte, NC
Standard Status Maf$ 1220082008

Remark

SubCommittee  PERFORMANCE CHARACTERISTICS

(314) 679-4803

Chair Girgis R. S. ramsis.girgis@us.abb.com
Guide for Short-Circuit Testing of Distribution and Fortin M. 03/04/2005 Active PAR for revision of SC Test Guide
Power Transf
PC57.133 wer Transtormers 450-922-0925 12/31/2009 New PAR for revision approved on 2/22/05.
fortin.marcel @ieee.org
C T A Guide To Describe The Occurrence And Mitigation  Degeneff | RC. 7050772007 New Project - Active PAR Std under development -
Of Switching Transients Induced By Transf - . _
iening "ransients i y Transiormer (518) 276-6367 12/31/2011 PAR extension granted 9/23/2004 - new expiration @2006
PC57.142 Breaker Interaction " ioi i
degenr@rpi.edu New PAR approved - for join sponsorship between
Transformers Committee and Switchgear Committee.
Guide for the Application and Interpretation of Sweetser CL 06/24/2004 New Project - Active PAR
F R Andysisfor Oil | sed
reguency esponse Aalysis for It immer (617) 393-2966 12/31/2008 PAR approved by NesCom 6/23/2004
PC57.149 Transformers
csweetser @doble.com Std under devel opment
Transformer Paralleling Guide Jauch ET New WG - PAR requested; pending NesCom approval
PC57.153 _(727) 8‘_56'0632 on March 08 NesCom agenda
jauch@ieee.org
C57.105 |EEE Guide for Application of Transformer Reitter G.J 1978 Approved
ionsin Three-Phase Distributi
Connectionsin Three-Phase Distribution Systems (650) 508-2850 Was to be administratively withdrawn in Dec., 2004.
greitter@deltastar.com Request extension to 2006.
Reaffirmation ballot pool invitation initiated in October,
20065.
Extension approved to Dec. 2007. Reaff Recirc ballot closed
2/23/08.
On March08 Revcom agenda
C57.109 |EEE Guide for Liquid-lmmersed Transformers Patel B. K. 1993 Approved
Through-Fault-Current Duration (205) 987-8012 Resffirmation ballot pool invitation initiated in October,
bkpatel 8012@charter.net 2005.
Extension approved to 12/31/2007
Reaff Recirc ballot closed 2/23/08.
On March08 Revcom agenda
C57.110 |EEE Recommended Practice for Establishing Marek R.P. 1998 11/18/2004 Approved - Active PAR for Revision
Transformer Capability When Supplying Nonsinusoidal
PC57.110 Load Currentsap Y PPYIng (8.04) 3832376 1213172008 PAR approved 11/18/2004.
Richard.P.Marek@usa.dupont.com Ballot closed on 9/27/2007- need recirculation
Recirc ballot closed 111507
On Revcom Mar08 agenda
C57.123 |EEE Guide for Transformer Loss Measurement TeNyenhuis E.G. 2002 02/20/2007 Approved - Active New PAR for revision
PC57.123 (519) 837-4691 12/31/2011 Ref Std. IEEE 1098
' ed.g.tenyenhuis@ca.abb.com WG Chair record from |EEE shows R. Girgis

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone _— Remark
PROJECT Email PAR Expiration
SubCommittee  PERFORMANCE CHARACTERISTICS (314) 679-4803
Chair Girgis R. S. ramsis.girgis@us.abb.com
C57.18.10 |EEE Standard Practices and Requirements for Kennedy S.P. 1998 03/04/2005 Approved - Active PAR for Amendment
C57.18.10a Semiconductor Power Rectifier Transformers (716) 896-6500 12/31/2009 Replaced the C57.18-1964 for pool cathode mercury-arc
o skennedy @ni agaratransformer.com rectifiers.
New PAR for Amendment 1: Technical and Editoria
Corrections was approved 2/22/05
Ballot for Amendment closed feb15-08 100% affirmative
On Revcom Mar08 agenda
C57.21 |EEE Standard Requirements, Terminology, and Test Dudley R.F 1990 09/11/2003 Approved - Active PAR for Revision
f Ri R kVA
—— Codefor Shunt Reactors Rated Over 500 (416) 298-8108 12/31/2007 PAR to Revise |EEE Std C57.21-1990
richardd@ca.trenchgroup.com Reaffirmation approved on 6/23/2004.
Current revision in ballot comment resolution (5 negative
received)
Recirc ballot closed Jan 6-08 On Revcom Mar08 agenda
|IEEE 32 |EEE Standard Requirements, Terminology, and Schappell S M 1972 12/11/2002 Approved - Active PAR to revise std
Testing Pr for N ing Devi
PC57.32 esting Procedures for Neutral Grounding Devices (919) 580-3240 12/31/2009 PAR to Revise |EEE Std 32-1972

Dec. 2002 - Sponsor changed from PES/SPD to PES/TR
Being revised under PC57.32

PAR to expire on 12/31/2006.

PAR extension request approved - expiration date extended
to 12/31/2009
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STANDARD Working Group Chair Pub Year PAR Issue Date  Standard Status Maf$ 1220082008
TITLE Phone PAR Expiration ~Remark
PROJECT Email
SubCommittee  POWER TRANSFORMERS (602) 236-8617
Chair Lundquist T. tom.lundquist@ieee.org
Standard Requirements for Liquid-Ilmmersed Power Arteaga J. 1997 06/13/2002 New Project - Std under devel opment
PC57.12.10 Trensformers (601)422-1920 12/31/2008 Formally NEMA/ANSI document.

javier.arteaga@ieee.org

PAR extension request granted by NesCom to 12/31/2008.

Guide for Application for Monitoring Equipment to Chu D 03/21/2002 New Project - Active PAR Std under devel opemnt
Liquid-lmmersed Transformers and Components .
PC57.143 au P (212) 460-3456 12/31/2010 PAR extension requested approved on 12/5/2006.
' chud@coned.com
Standard for Control Cabinetsfor Power Transformers ~ Watson JD 02/27/2004 New Project - Active PAR Std under development
(561) 691-2206 12/31/2008
PC57.148 . .
joe_watson@ieee.org
© 7 Guidefor the Transportation of Large Power Anderson G.W. 7777711182004 New Project - PAR approved inNov. 2004 -
Transformers and Reactor .
PC57.150 s s (402) 680-1111 12/31/2008 PAR approved by NesCom in 11/18/2004
’ gwanderson@ieee.org
Standard Requirements for Arc Furnace Transformers Cors D 03/22/2007 NEW PAR for revision of
PC57.17 (330) 875-3333 12/31/2011 PAR for revision of old ANSI Std. requested.
dom.corsi @sdmyers.com
C57.116 |EEE Guide for Transformers Directly Connected to Raymond T. 1989 Approved
Generators (518) 884-0297 Reaffirmation approved in Dec. 2005
tc.raymond@ieee.org
'C57.117  IEEE Guidefor Reporting Failure Datafor Power | Binder, .  W.B. 1986 7 TaAppoved T -
Transformers and Shunt Reactors on Electric Utili . -
Power Systems . ! ity (724) 654-3839 Previously |EEE 786-1986, original approval date 6/19/1986
whbbinder@aol.com Reaffirmation ballot pool formed. Need WG Chair
C57.120 |EEE Loss Evaluation Guide for Power Transformers Lau M.Y 1991 Approved
and Reactors (604) 528-3201 Ref Std. 842
mike.lau@bchydro.bc.ca Reaffirmation approved by RevCom 6/8/2006.
Previous WG Chair/Tech. Contact: Roger G. Jacobsen not in
participant roster 206-822-7628
C57.125 |EEE Guide for Failure Investigation, Documentation, Binder, Jr. W. B. 1991 Approved
gwe({xAtgflsyssfor Power Transformers and Shunt (724) 654-3839 Std reaffirmed 5/10/2005
whbinder@aol.com
'C57131  IEEE Standard Requirementsfor Load Tap Changers~~ Henning ) W.R 1995 05152008 Approved- ActivePARfor Revison -
PCS7 131 (262) 547-0121 12/31/2008 PAR to Revise |EEE Std C57.131-1995
whenning@ieee.org PAR extension approved by Nescom 12-5-07
C57.135 |EEE Guide for the Application, Specification and Sim H.J 2001 02/20/2007 Approved - Active PAR for Revision
Testing of Phase- Shifting Transf
A INg of Fhase- SITing Transformers (919) 580-3234 12/31/2011 Approved for IEEE/IEC Dual Logo Dec. 2005 - [EC 62032
jinsm@ieee.org Ed. 1

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator
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STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone PAR Expiration Remark
PROJECT Email
SubCommittee  POWER TRANSFORMERS (602) 236-8617
Chair Lundquist T. tom.lundquist@ieee.org
C57.140 Evaluation and Reconditioning of Liquid Immersed James R.I. 2006 Approved
Power Transformers (504) 576-6246 D18 approved by RevCom 11/16/2006
r.james@ieee.org
_05_795___TEE_EG_wdEfoFIngtaII;tlo?moFLlcde_laner_sed_POVVer_I__au ........... ARV g 66é._.._.._.._.._.._.._.._.._.._.._A.F;Er;).v_ea ........................................ -
T
C5793 ransformers (604) 528-3201 Rev of ASA C57.93-1958, |EEE Std C57.12.11-1980, &
’ mike.lau@bchydro.bc.ca C57.12.12-1980
Previous version |IEEE Std C57.93-1995, reaffirmed in 2001.
RevCom approved the document on 12/4/07 - pending final
publication.
|EEE 638 |EEE Standard for Qualification of Class 1E Swinderman C. 1992 06/07/2007 Approved - Active - with errata dated 4/7/1999
Transformers for Nuclear Power Generating Stations (724) 778-5234 12/31/2011

Prepared by William Bartley, IEEE PE/TR Std. Coordinator

IEEE/PES Transformers Committee
Spring, 2008 Meeting Minutes - Approved

craig.swinderman@meppi.mea.com

Reaffirmation approved by SA Board 3/30/2006.
New PAR for revision approved 6/7/2007.
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STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone PAR Expiration  Remark
PROJECT Email
SubCommittee  STANDARDS (860) 722-5483
Chair Bartley W. H. william_bartley@hsb.com
C57.12.00 |EEE Standard General Requirements For Liquid- Kim D. 2006 06/07/2007 Approved - New PAR Active
PC57.12.00 #Taﬂgmgfnbmlon' Powe, and Reging (626) 302-8049 12/31/2011 D3 approved by SA Board in September, 2006.
dong.kim@sce.com Published 2/28/2007.
New PAR approved on 6/7/2007; active for 2008 revision;
ballot pool formed
C57.12.70 |EEE Standard Terminal Markings and Connectionsfor ~ Shull S. 2000 05/07/2007 Approved - Active PAR for Revision
PC57.12.70 Distribution and Power Transformers (417) 625-6110 12/31/2011 Reaffirmation approved by RevCom 3/30/2006.
o sshull @empiredistrict.com Published 3/16/2001.
New PAR for revision approved by SA Board 5/7/2007
C57.12.80 |EEE Standard Terminology for Power and Distribution  Raymond T 2002 11/10/2005 Approved - Active PAR for Amendment
PC57.12.80a Transformers (518) 884-0297 12/31/2009 Amendment PAR approved to add thermally upgraded
tc.raymond@ieee.org definition
Amendment in Editorial review
Std expiration was Dec 07 Was extended to Dec 08
Standard NEEDS Resaffimation
C57.12.90 |EEE Standard Test Code for Liquid-Immersed Antosz S. 2006 05/07/2007 Approved - New PAR active for next revision
CE7 1990 Distribution, Power, and Regulating Transformers (412) 498-3916 12/31/2011 D3 approved by SA Board 9/15/2006
santosz@ieee.org Published 2/15/2007
Previous version 1999.
New PAR active for the 2008 revision; ballot pool formed.
New draft ready for ballot, pending PC7.12.00. Both docus
will go to ballot at the same time.
C57.144 Guide for Metric Conversion of Transformer Standards ~ Olson T 2004 Approved
(204) 474-4080 Published 10/22/2004
tolson@hydro.mb.ca
|EEE 62 |EEE Guide for Diagnostic Field Testing of Power Verner JA 1995 Approved
A - Part 1: Oil Fill T
Rggj :Itgrss ana(;tReegorsl ed Power Transformers, 202 872-2812 Reaffirmation was successful. Approval by RevCom on
' javerner@pepco.com 3/19/05.

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator

IEEE/PES Transformers Committee
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New WG formed to revise document on a continuous basis
based on TF recommendation. PAR number assigned
PC57.152

Page 22 of 25
Page 161 of 164



Charlotte, NC

STANDARD Working Group Chair Pub Year PAR IssueDate  Standard Status Ma @3 122082008
TITLE Phone PAR Expiration  Remark
PROJECT Email
SubCommittee  UNDERGROUND TR & NW PROTECT  (847) 683-2145
Chair Niemann C.G. carlpumco@sbcglobal .net
C57.12.23 |EEE Standard for Underground Type, Self-Cooled, Traut A. 2002 03/04/2005 Approved - Active PAR for revision
Single-Phase Distribution Transformers with Separable g5y 879-2912 12/31/2009 .
PC57.12.23 Insulated High-V oltage Connectors; High Voltage ; t)@k h Published 8/8/06.
25kV and Below; Low Voltage 600V and Below ant@xuniman.com
C57.12.24 Requirements for Transformers - Underground-Type, Termini G. 2000 02/20/2007 Standard withdrawn in 2001
Three Phase Distribution Transformers: High Voltage 610) 941-1524 12/31/2011 - .
PC57.12.24 (34500 GrdY/19 920 V' and Below) and Low Voltage - Existing standard withdrawn by |EEE on 1/15/2001. No
(480V and Below, 2500 KVA and Smaller giuseppe.termini @peco-energy.com longer endo_r_sed by IEEE. New working group formed to
' address revision. Need an approved PAR from |EEE SA
Board.
C57.12.40 Standard for Requirements for Secondary Network Klaponski B. 2006 03/27/2007 Approved - New PAR for Revision Active
T - Vault T Liqui
PC57.12.40 Inr]anr:frg;rjr;ers Subway and Vault Types (Liquid (204) 633-7220 12/31/2011 D4 approved by RevCom 3/30/3006.
brian.klaponski @carte.ca Standard Published 9/15/2006.
New PAR approved 3/27/2007
C57.12.44 |EEE Standard Requirements for Secondary Network Mulkey D.H 2005 Approved
I Protectors (415) 973-4699 PC57.12.44/D2.1 approved by RevCom in December 2005,
DHM3@PGE.COM Published 6/07/2006
Previous revision in 2000.
C57.12.57 Requirements for Ventilated Dry-Type Network Robinson A. L. 1992 Standard withdrawn in 2001
Transformers 2500 kVA and Below, Three-Phase with (361) 289-4001 . .
: Existing standard withdrawn by IEEE on 1/15/2001. No
NONE
High Voltage 34 500 Voltas and Below, Low Voltage alrobinson@agp.com longer endorsed by |EEE. New working group formed to

216Y/125 and 480Y/125 Volts

Prepared by William Bartley, |IEEE PE/TR Sd. Coordinator

IEEE/PES Transformers Committee
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addressrevision. Need new PAR.
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BUSHING
Fred E. Elliott

Gen. Req. of Bushings
Rev of C57.19.00

Performance
— Characteristics
C57.19.01

Req. & Testing of DC
— Bushings
C57.19.03

Bushing App. Guide
C57.19.100

Task Force - Draw-
— Leads

DISTRIBUTION DRY TYPE
Ken Hanus Chuck W. Johnson
| I
OH Dist. Xfmrs
el
Wilks/Cooper "
Pad-Mount 1ph Self- Thermal Eval. ||
Cool <=2500kVA PC57.12.60
C57.12.25 /PC57.12.38
Eqp Encl. Integrity - Pad Reiq.for vent.
| csr.228 <=500KVA
. C57.12.50

Encl Integrity - Pad
Costal Env.
C57.12.29

HVDC Converter.Xfmrg
& Reactors
Richard Dudley

—

Reg. & Test Code for
HVDC Con. Xfmr
C57.129

Req. & Test Code for
HVDC Smoothing
Reactors
IEEE 1277

Req. for Sealed

Req.for Vent. >500KVA

Encl Integrity

H - Pole Mtd.
R. Nordmann C571231
Bar Coding || | Encl Integrity - Subm.
C57.12.35 C57.12.32
Elec Rpt of Test Data | | [Req. for 3ph Pad Mount
IEEE 1388/C57.12.37 C57.12.34

Step Volt. Regulator
C57.15

Dist. Sub. Xfmrs
C57.12.36

>500kVA ——
P57 12,52 PC57.12.51
Thermal Eval. for
Transient Analysis Vented Dry-Type
C57.12.58 Insulation
C57.12.56
Test Code Dry-Type Through Fault
C5712.91 Current Duration
o C57.12.59
. Thermal Eval. For Solid-|
Dry Type Air-Core Cast& Resin Encap
Reactors T Insulation
Cco7.16 C57.12.60
Dry-Type Hottest Spot bry Typgsige& Maint.
C57.134 C57.94

IEEE/PES Transformers Committee
PEpring W2008 Meeting Minutes - Approved

Rev. Mar. 10, 2008

INSTRUMENT POWER
James E. Smith Tom Lundquist
] ]

Req for Inst. Xfmrs
C57.13

Req. for Lig. Imm.
— Power Xfmrs
C57.12.10

Test Proc. For Inst.
- Xfmrs
C57.13.2

|| Test Req. for >= 115kV
PC57.13.5

Req. for Elect. Rev.

Arc Furnace Xfmr
C57.17

Directly Connected
— GSu
C57.116 Reaffirmation

IEEE 683 - Class IE

UG & NW Protector
C. G. Niemann

|

UG Self-Cool 1-ph
C57.12.23

UG 3-? Dist Xfmr
<=2500KVA

Std. Req. for Sec.
- Network Xfmrs
C57.12.40

Std. Reg. for Sec.
— Network Protectors

|| Metering Reaffirmation C57.12.44
C57.13.6
Vent Dry-Type Network
Reg';;’ ;ﬁTC | Ximrs <=2500KVA
’ C57.12.57
I
F(’:; l:;d”E; I]:; || Phase-Shift Xfmrs
C57.153 Co7.135
Transport Guide Eval & Reconditioning
PC57.150 C57.140
Installatlo_n & Maint Guide for Monitoring
Guide C57.143
C57.93 '
TF Omg;z?nun & Std for Control Cabinet
P 7hao C57.148
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DIELECTRIC TEST Performance Characteristic Insulating Fluids Insulation Life Standards Meetings
Loren B. Wagenaar Ramsis Girgis Rick Ladroga Don Platts Bill Bartley Greg Anderson
] ] ]
Rev. to Impulse Test PCSRev. to PCS Rev to
— Guide GenSRgg ) dg.oo Test Code- 12.90 L DGA Guide | | Loading Guide | | Cont Re; 0}2957'12'00 Website Development
C57.98 & C57.138 - SNyl C57.104 C57.91 - Kim S. McNelly
Rev of Transient Req. & Test Code for . .
— Voltage Test - Semicon Rectifier Xfmrs Shunt Reactors Mineral Oil Thermal Eval of Dist Cont. Rev of C57.12.90 Educational
P. Riffon/P. Heinzig C57.18.10 >500kVA C57.106 — Xfmrs — S Antosz Development
Cc57.21 ' C57.100 ’ K. Haggerty
|_|Rev of Low Freq. Tests - - -
B. Poulin App. Guide for Xfmr Through-Fault Current Silicone Oil Temp Rise Test Above Terminal Marking &
Connections Duration C57.109 ] C57.111 — NP Rating — Connections
— C57.105 - Reaffirmation Reaffirmation C57.119 C57.12.70
TF on PD Measurement
C57.113 Non-Sinusoidal Load Xfmr Loss Less Fammmable Thermal Duplicate Terminology
Current — Measurement ] Hydro-Carbon Fluid | PC57.145 | C57.12.80
C57.110 C57.123 C57.121 T.Raymond
Detection of PD -
— Acoustic Emission : ; Audible Sound &
C57.127 Mitigation of Switching DGA During Thermal || Max. Wdg Temp Rise || Metn(;(?ong(;smn of Vibration
Short Circuit Testing Transients CB/Xfmr - Test IEEE 1538 mr Stas Jeewan Puri
PC57.133 Interaction C57.130 C57.144
WG on Dielectric PC57.142 : — :
- Test Table App. Of High Temp Diagnostic Field Testing
P. Hopkinson : DGA in LTC L] Insulation —{ - Xfmr & Reactors Sound Level Abatement
Devices Comment Resolution
TF- External Dielectric IEEE32/PC57.32
—  Test lCIeargnce - TF on Determination of TF - IEEE-IEC Cross Guide for Sound Level
Eric Davis . DGA in Silicone | Moisture in Paper — Reference Measurement
FRA Guide IEEE 1258/PC57.146 J.im PC57.151
PC57.149
TF- Special Dielectric TF - Temp Rise Test -
|  Testlssues || Natural Ester Fluid L1 €57.12.90, Clause 11
B. Forsyth C57.147 P. Powell
Reclamation of
— Insulating Oil
IEEE 637 Page 25 of 25
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