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Station Battery Tutorial 
Sponsored by the Circuit Breaker Committee 
 
Sunday, March 27, 2011 1:30 PM 5:30 PM 
America Center & South Ballroom of the Westin Hotel Copley Place 
 
There has been an increased importance on the reliability of the station dc supply since new North 
American Electric Reliability Corporation (NERC) standards were released that require maintenance to be 
performed on batteries.  This tutorial will focus on battery types that are typically used in the utility 
industry.  An overall explanation of the two most common types of batteries will be covered including 
battery design, operation and maintenance.  The complete list of topics is below.  
 
* Lead Acid Batteries –Mr. John Kim, C&D Technologies 

This presentation will contain VLA (Flooded) batteries applications, battery glossary, different 
alloys, sulfuric acid, water addition, jar material differences, temperature affect, and various 
factors affecting battery life and reliability. 
 

* Nickel-Cadmium Batteries – Mr. Roy Gates, ALCAD 
This presentation will outline the main distinctions of the prismatic nickel cadmium cell, 
construction techniques, design considerations, and misperceptions users are often faced with.  
Safety, sizing, installation / maintenance practices are also discussed, as well as common threads 
Ni-Cad batteries have with their counter-parts, the industrial lead acid battery, will also be 
explored. 
 

* Battery Monitoring – Mr. Mike Phillips, BTECH Inc. 
This presentation will cover a brief history of battery monitoring technology; maintenance 
standards and industry regulations along with justifications for incorporating a monitoring system.   
There will be case studies presented which will give graphical presentations of the benefits of 
battery monitoring.  Typical applications and a review of available technologies will be included 
and the importance of ohmic measurements will also be discussed. 
 

* Battery Chargers – Mr. Matthew C. Theriault, HindlePower 
The purpose of this presentation is to ensure that certain basics are understood by anyone desiring 
to provide a battery charger for a typical utility application.  Discussions will include: 

Determining charger size per IEEE Std 946-2004  
Describe basic charger considerations in respect to NEMA PE5  

i. Input power considerations  
ii. Basic protective devices 
iii. Battery System Voltage  
iv. Brief Discussion of Enclosure types,  
v. Brief discussion of other relevant standards,  
vi. Metering types  
vii. Alarms  

Following this a second presentation will provide an overview of different configurations of dc 
circuits for stationary applications and ease of use, planning layout and control equipment for long 
term ease of maintenance.  The monitoring features will be described for each application as well.  
The focus throughout the presentation includes the need to maintain the equipment and how layout 
affects those repairs.  

 
* Testing and Maintenance of Lead Acid Batteries from a Utility perspective – Mr. Tony Picagli, United 

Illuminating 



Medium Voltage Power Cables and Accessories Tutorial 
Sponsored by the Arresters, Capacitors, Cables and Accessories Committee 
 
Thursday, March 31, 2011 
7:30 AM - 12:00 PM, America Center of the Westin Hotel Copley Place 
 
The ACCA committee will provide a medium voltage (MV) cable and accessory tutorial.  The tutorial will 
be presented by experts in the cable and accessory industry.  A representative from the Insulated Cable 
Engineers Association (ICEA) will discuss cable standards, Mr. Michael J. Smalley from the Association of 
Edison Illuminating Companies Cable Engineering Committee (AEIC CEC) will address cable 
specifications that supplement the ICEA standards and Mr. Bill Taylor from 3M Company with talk about 
IEEE termination, splice, and separable connector standards.  The installation of cable accessories, cable 
preparation, stress control, and techniques that will ensure proper cable and accessory performance will 
also be addressed.  Mr. Joseph S. Zimnoch, Jr. from The Okonite Company will address cable 
manufacturing, cable testing, cable handling and installation techniques.  The goal is to tie all of these 
components together to show how each impact the selection, installation and performance of a MV cable 
system.  The presentations will be as follows: 

 
1.   An overview of ICEA cable standards 
2.  An overview of AEIC CEC specifications and how these documents complement the ICEA 

documents 
3.  An overview of cable manufacturing from start to finish including testing and handling 
4.  An overview of IEEE accessory standards, accessory design fundamentals, and accessory 

installation practices 
 
Biographies of the Presenters 
 
Michael J. Smalley  
Association of Edison Illuminating Companies Cable Engineering Committee 
 
Michael J. Smalley received a B.S. degree in Electrical Engineering Technology from the Milwaukee 
School of Engineering in 1991 and a M.S. degree in Engineering (Electrical) from the University of 
Wisconsin-Milwaukee in 2000.  He has been employed at We Energies in Milwaukee, Wisconsin since 
1991.  He is currently a Senior Engineer in the electric distribution standards and materials group where he 
has responsibility for underground medium voltage cable and joints.  He has previously held engineering 
positions in the nuclear power department and the transmission engineering group.  He is a member of the 
IEEE and is a Senior Member of the IEEE Insulated Conductors Committee.  He is a registered 
Professional Engineer in the state of Wisconsin. 
  
Bill Taylor 
3M Company 
  
Graduated from the University of Texas at Austin in 1975 with a BSEE degree.  Spent 14 years as a plant 
electrical engineer for several petrochemical plants on the Houston ship channel.  Went to work for 3M in 
1989 as a product development engineer in the cable accessories area, and continues in that capacity at the 
present time.  Member of IEEE/IAS and PCIC, IEEE/PES and active in the ICC.  Vice chairman of the ICC 
in 2002 & 2003 and chairman in 2004 and 2005.  Have written and presented numerous papers for IEEE 
and other conferences. 
   
Joseph S. Zimnoch, Jr.  
The Okonite Company 
 
Has been employed with The Okonite Company for 25 years.  For the past 15 years he has worked in the 
Applications Engineering Dept where:  
  



1.  He works on cable design, ampacity, pulling tension, impedance, and other various calculations.  
  
2.  When not in the office he spends time in the field with cable pulls, splicing and terminating and 

Hipot tests.  
  
3.  He also has responsibility for coordinating cable accessories.  
  
4.  He also participates on Panel #6 of the National Electrical Code which is mainly responsible for 

cable designs and ampacity  
  
Before that he worked in the Okonite HV Lab testing and qualifying both medium and high voltage EPR 
and paper cables.  Joe Zimnoch received a B.S. in Physics from Richard Stockton State College in 1984.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


