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I. Introduction 1 

A. Identification of Witness 2 

Q. Gentlemen, what are your names, business addresses, and by whom and what 3 

positions are you employed? 4 

A. My name is William J. Gannon.  My business address is Two Lincoln Center, Oakbrook 5 

Terrace, Illinois, 60181.  I am employed by Commonwealth Edison Company 6 

(“ComEd”) in the position of Director of Capacity Planning and Reliability Programs. 7 

My name is John Mehrtens.  My business address is 1500 Franklin Blvd, 8 

Libertyville, Illinois 60048.  I am employed by ComEd in the position of Director of 9 

Operations, North Region.  10 

Q. Mr. Gannon, are you the same William J. Gannon that filed direct panel testimony 11 

with John Mehrtens on behalf of ComEd in this docket? 12 

A. Yes. 13 

Q. Mr. Mehrtens, are you the same John Mehrtens that filed direct panel testimony 14 

with William J. Gannon on behalf of ComEd in this docket? 15 

A. Yes. 16 

B. Summary of Testimony and Conclusions 17 

Q. What is the purpose of your rebuttal testimony? 18 

A. The purpose of our rebuttal testimony is to address the direct testimony of Staff witness 19 

Greg Rockrohr, Staff Ex. 1.0.  Particularly, we explain how the weather conditions 20 

experienced during the June 21, 2011, July 11, 2011, and July 27-28, 2011 storms 21 
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surpassed applicable National Electric Safety Code (“NESC”) standards.1  We also 22 

respond to the direct testimony of Illinois Attorney General (“AG”) witness George 23 

Owens, AG Exhibit (Ex.) 1.0.  Specifically, we address his testimony relating to (1) his 24 

overall critique of the design, construction, and maintenance of ComEd’s electric 25 

distribution system, (2) sectionalizing fusing on branching primary conductors, (3) 26 

grounding, (4) wood poles and (5) transformers.  Our testimony pertains to ComEd’s 27 

electrical distribution system,2 unless noted otherwise. 28 

Q. What, in summary, are your conclusions? 29 

A. In sum, we conclude that Mr. Owens blanket condemnations of ComEd’s system and its 30 

ability to withstand storm conditions are false and based on flawed and unreliable 31 

observations and methodologies.  In particular:   32 

 The weather conditions experienced in ComEd’s service territory during the 33 
Summer 2011 Storm Systems and, in particular, the June 21, July 11 and July 27, 34 
2011 storm systems, exceeded the appropriate design standards to which ComEd 35 
built its electric distribution system; 36 

 ComEd’s electric distribution system is designed, constructed, and maintained in 37 
accordance with good utility practice, applicable design and construction 38 
standards, and all applicable national and state rules and regulations.   39 

 ComEd appropriately sectionalizes all major branches and installs tap fuses and 40 
reclosers.  There is no evidence demonstrating that a tap fuse installed at the one 41 
example location that Mr. Owens refers to would have prevented the interruption. 42 

 Mr. Owens incorrectly concludes that large areas of ComEd’s distribution system 43 
have inadequate pole-mounted sectionalizing switchgear. Having an arc-44 
interrupting means, like switchgear, built into every disconnect, cutout, power 45 
fuse, and dropout recloser on ComEd’s overhead distribution system is 46 
unnecessary and cost prohibitive. 47 

                                                 
1 Note that Mr. Rockrohr agrees waivers should be granted for the following storms: June 8-9, 2011, June 

30-July 1, 2011, and July 22, 2011.  These waivers would place the number of customers experiencing interruptions 
under the 30,000 threshold in Section 16-125(e) of the Public Utilities Act.  Mr. Rockrohr requested additional 
information on the remaining storms.  

2 Although ComEd has higher voltage distribution facilities, for the purposes of this testimony, we 
generally refer to 4, 12, and 34 kilovolt equipment.   
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 ComEd’s grounding and multi-grounded systems are adequate and meet or exceed 48 
NESC and state standards.   49 

 ComEd wood poles are subject to inspection by trained professionals on a regular 50 
basis and are appropriately loaded.  The nature and locations of the interruption 51 
that occurred during the Summer 2011 Storm Systems support this conclusion.  52 
Mr. Owens visual inspection of such facilities is not an accurate methodology to 53 
reach any other conclusion.   54 

 Mr. Owens incorrectly states that ComEd’s transformers are overloaded based on 55 
his visual observation and that this contributed to the outages experienced during 56 
severe storm events.  ComEd transformers are subject to appropriate construction 57 
standards and are installed and/or replaced with appropriately sized equipment 58 
based on the load demand to be served.  Further, the interruption information for 59 
the Summer 2011 Storm Systems supports this conclusion. 60 

 Mr. Owens recommendations requiring installation of smart grid technology and a 61 
number of special purpose technologies, such as spacer cables and TripSavers®, 62 
and are unnecessary as ComEd already deploys such technology.   63 

II. Effect of Wind Speed on ComEd’s Electric Distribution System 64 

Q. Staff witness Greg Rockrohr recommends granting limited waivers for the Summer 65 

2011 Storm Systems for uprooted trees and lightning.  He stated that in order to 66 

include more customers in the waiver recommendation, “ComEd should attempt to 67 

link specific outages to the weather conditions that exceeded its design standards.”  68 

Staff Ex. 1.0, 29:618-623.  How do you respond? 69 

A. Based on the reports for the June 21, 2011, July 11, 2011, and July 27, 2011 storm 70 

systems prepared by ComEd witness Mr. Piazza, wind speeds in those storms exceeded 71 

design standards.   72 

Q. Can you explain? 73 

A. Yes.  In its distribution system, ComEd generally uses poles that are 35 feet or less above 74 

ground (40 foot pole set approximately 6 feet deep).  ComEd designs and constructs its 75 

system in accordance with applicable NESC standards and 83 Illinois Administrative 76 

Code Part 305.  As we explained in direct testimony, accounting for variations in 77 
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conditions in different utilities’ service territories, Section 25 of the NESC considers 78 

three factors in calculating loads on conductors and structures: 1) temperature, 2) wind, 79 

and 3) ice.  The NESC has divided the country into loading districts and Northern Illinois 80 

falls into the “heavy” loading district.  This means that 0 degrees F, a 4 lb. per square foot 81 

wind plus ½ inch of ice is used as the criteria in the ComEd territory for structures or 82 

poles under 60 feet tall.  When calculated for a typical wood line pole that is 34 feet 83 

above ground, the equivalent NESC wind velocity without ice is 65.4 mph.  See ComEd 84 

Ex. 7.01.  During these storms, ComEd’s service territory experienced numerous wind 85 

gusts in excess of 60 mph (see the rebuttal testimony of Thomas Piazza, ComEd Ex. 86 

10.0) and thus exceeded design standards.  Mr. Piazza also correlates the area of severe 87 

damage with the areas and times of extreme weather. 88 

Q. Does compliance with NESC and ICC design standards mean there will be no 89 

outages during severe weather? 90 

A. No.  As Mr. Rockrohr acknowledges himself by recommending a waiver for uprooted 91 

trees, other materials may contact components of our system, no matter how well 92 

designed, constructed, and maintained.  For instance, limbs on trees that are properly 93 

trimmed may break, or other natural or man-made debris may become airborne, and 94 

contact components of ComEd’s system at wind speeds less than 60 mph.  Further, while 95 

removing over-hanging limbs decreases the probability of contact, it does not eliminate 96 

tree contacts during severe weather.     97 

III. Design, Construction, and Maintenance of ComEd’s Electric Distribution System 98 

Q. AG witness Mr. Owens testifies that “the results of our field inspection contradicts 99 

the Testimony of ComEd witnesses William J. Gannon and John Mehrtens who 100 
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state that ‘ComEd’s system was designed, constructed, and maintained in 101 

accordance with good utility practice and applicable codes in June and July 2011, 102 

when storms moved through ComEd’s service territory.’”  AG Ex. 1.0, 16:17-17:2.  103 

He also testifies that your statement that the Summer 2011 Storm interruptions 104 

were not the result of poor maintenance is “blatantly untrue.”  Id. at 45:8-11.  How 105 

do you respond? 106 

A. Quite frankly, it is Mr. Owens claim that is “blatantly untrue.”  To begin with, his 107 

“inspection” of ComEd’s electric distribution system is deeply flawed and should be 108 

rejected.  It was neither adequate nor conducted in a reasonable and unbiased manner.  109 

See the rebuttal testimony of ComEd witness Eugene L. Shlatz, ComEd Ex. 12.0.  110 

Moreover, the claims he makes based on the “inspection” are not factual.  ComEd’s 111 

system is designed, constructed, and maintained in accordance with good utility practice, 112 

applicable design and construction standards, and all applicable national and state rules 113 

and regulations.  Further, with limited exception as noted in our direct testimony, ComEd 114 

had performed all necessary maintenance of its electric delivery facilities involved in the 115 

interruptions experienced during the Summer 2011 storm systems.  ComEd continually 116 

monitors reliability and implements additional improvement programs as needed.   117 

A. ComEd Design and Construction Standards and Reliability Programs 118 

1. ComEd Design and Construction Standards Meet or Exceed 119 
Applicable Rules and Regulations 120 

Q. What standards, reliability programs and vegetation management procedures does 121 

ComEd have in place to ensure its electric distribution system is designed, 122 

constructed, and maintained in accordance with good utility practice, applicable 123 
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design and construction standards, and all applicable national and state rules and 124 

regulations? 125 

A. ComEd has standards, reliability programs and vegetation management procedures to 126 

ensure that its electric distribution system is appropriately designed, constructed and 127 

maintained.  ComEd has approximately 700 Constructions Standards and 70 Engineering 128 

Practices that are the foundation for building a reliable distribution system.  ComEd also 129 

has many reliability programs that we will be discussing later in this testimony.  Finally, 130 

ComEd witness Mr. Chesley addresses ComEd’s vegetation management procedures.  131 

See ComEd Ex. 9.0.  Other than generally referring to reviewing ComEd’s discovery 132 

responses, Mr. Owens does not mention one such standard in his testimony.   133 

Q. Can you provide an overview of ComEd’s Construction Standards? 134 

A. Yes.  ComEd Construction Standards (1) provide a standard list of materials needed to 135 

build an electrical structure; (2) provide instructions to construction about building the 136 

construction standard; (3) provide instructions to designers about using the construction 137 

standard; and (4) depict how the structure should look after it is built.  ComEd’s 138 

Construction Standards are based on requirements in the Illinois Administrative Code, the 139 

applicable National Electrical Safety Code (“NESC”), and other local regulatory 140 

requirements such as those of the Illinois Department of Transportation. 141 

The NESC is considered an appropriate basis for construction standards by 142 

utilities across the United States.  It is listed more formally as ANSI (“American National 143 

Standards Institute”) C2 and is developed from a consensus process that includes 144 

representation from 25 different groups, including the National Association of Regulatory 145 
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Utility Commissioners, the National Society of Professional Engineers, the National 146 

Safety Council, and the American Insurance Services Group, Inc. 147 

Q. How many Construction Standards does ComEd have? 148 

A. ComEd has approximately 700 overhead and underground Construction Standards 149 

utilized to build its electric distribution system.  ComEd’s Construction Standards are 150 

continuously reviewed and revised to ensure that they meet the requirements of the 151 

Illinois Administrative Code, the NESC, and other local regulatory requirements.  152 

Additionally, construction standards may be created or revised to incorporate newly 153 

manufactured equipment or changes to various manufactured products. 154 

Q. Does ComEd have procedures to govern distribution system design? 155 

A. Yes.  In addition to ComEd’s Construction Standards, ComEd maintains approximately 156 

70 Engineering Practices that provide instruction on the detailed design of the distribution 157 

overhead and underground system.  There are Engineering Practices for: (1) sizing 158 

transformers; (2) standard conductor sizes and thermal capabilities; (3) design for direct 159 

buried systems; (4) recommended protection practice; (5) designing 4 kilovolt (“kV”), 160 

12kV, and 34kV cable manholes; (6) switchgear selection; and (7) distribution system 161 

arrester selection. 162 

Q. What procedures does ComEd have relating to preventive maintenance? 163 

A. ComEd procedure AM-ED-P039, Performance Centered Maintenance (“PCM”) Process, 164 

was developed to establish Preventive Maintenance (“PM”) activities for components to 165 

minimize consequential failures.  For distribution components classified as critical, PCM 166 

templates have been developed to recommend preventive maintenance tasks and 167 
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frequencies.  Recommendations contained in PCM templates utilize industry experience 168 

and vendor recommendations to arrive at a program for specific distribution components.    169 

Industry experience from sources such as the Electric Power Research Institute 170 

(“EPRI”) PM Basis Documents (TR-108068) has been incorporated into the PCM 171 

templates.  The PCM templates are part of ComEd procedure AM-CE-P034, Preventive 172 

and Predictive Maintenance Program, which provides guidelines for ComEd's PM 173 

program for electric distribution assets. 174 

ComEd holds monthly management review meetings to track progress towards 175 

completing the planned work including the PMs.  176 

Q. Have these standards, reliability programs, and procedures been successful? 177 

A. Yes.  The quality of ComEd’s reliable service is demonstrated through our performance.  178 

Between 2007 and 2010, ComEd’s reliability performance exceeds other reporting 179 

Illinois utilities as well as other comparable utilities.  For an analysis of benchmarking 180 

data, see the panel rebuttal testimony of ComEd witnesses Ms. Duque and Mr. Artze, 181 

ComEd Ex. 13.0.  The Commission need not, therefore, take our word on the condition of 182 

ComEd’s system of the quality of our maintenance and operations.  If Mr. Owens’ claims 183 

were true, our system could not have performed as it has year after year or as it currently 184 

performs.  His claims are, in that sense, very accurately labeled unreal.   185 

2. Reliability and Maintenance Programs Designed to Improve System 186 
Performance 187 

Q. Mr. Mehrtens, can you explain how the departments that report to you work 188 

together to continually improve reliability?   189 
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A. I have Engineering, Construction, and Operating departments reporting to me for 190 

ComEd’s North Region.  I have a team of engineers dedicated to identifying reliability 191 

improvements.  My Construction departments have crews dedicated to Fix-It-Now 192 

(“FIN”) work to proactively address emergent reliability concerns such as high priority 193 

corrective maintenance.  There are also scheduled crews doing work to improve 194 

reliability in the form of Reliability Programs, Capacity Expansion, Preventive 195 

Maintenance, and other Corrective Maintenance.  My Operations departments provide 196 

24-hour coverage to restore customers as quickly as possible when interruptions occur.  197 

When severe weather is anticipated outside of normal business hours, we proactively 198 

increase coverage so additional personnel are available to respond as quickly as possible.   199 

My engineers play an active role in determining work priorities to maximize reliability 200 

improvement work.  There is also open communication so that when our field personnel 201 

from Construction or Operations have ideas for reliability improvements, they can be 202 

evaluated by Engineering.  The other ComEd regions function similarly.   203 

Q. Mr. Gannon, with respect to maintenance, what are ComEd’s reliability programs? 204 

A. Improving and managing distribution reliability is a key priority for ComEd.  Thus, 205 

ComEd’s reliability and maintenance programs are designed to improve the distribution 206 

system’s reliability performance, with emphasis on reducing the System Average 207 

Interruption Frequency Index (“SAIFI”) and Customer Average Duration Index 208 

(“CAIDI”).  The reliability and maintenance programs consist of: 209 

 Preventive Maintenance programs using Original Equipment Manufacturer 210 
(“OEM”) specifications, industry best-practices, and company experience. 211 

 Corrective Maintenance (“CM”) programs to repair or replace components 212 
identified by PMs as being degraded or that may otherwise adversely affect 213 
performance. 214 
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 System Performance to improve performance through modifications to system 215 
design and application of new technology and equipment. 216 

Q. How has ComEd reacted to the number of challenges facing its distribution system’s 217 

reliability performance, such as aging infrastructure, adverse weather conditions, 218 

and resource restraints? 219 

A. A comprehensive reliability strategy is essential to managing distribution reliability 220 

performance and balancing reliability improvement costs.  ComEd’s reliability 221 

performance has improved from 1998 to 2010 by 40%3.  As ComEd’s reliability 222 

performance improves each year, reliability improvement gains have proven to be more 223 

challenging.  ComEd meets this challenge through a number of initiatives, such as the 224 

Distribution Automation program, Tap Fusing program, 1% Circuit program, Chronic 225 

Worst Performing Circuits program, Lightning Protection program, Mainline Cable 226 

Assessment program, Overhead Distribution Circuit Maintenance program, Regional 227 

Reliability program, Underground Residential Distribution (“URD”) Cable Assessment, 228 

Treatment, and Replacement program, Device Outage Frequency Program, and the 229 

Illinois Commerce Commission (“Commission” or “ICC”) Customer Targeted program.  230 

Each of these programs are geared at remediating and improving reliability of a given 231 

circuit.  In 2010, ComEd applied one or more of these programs on over 875 feeders (or 232 

17%) across our system  We will discuss the Distribution Automation program, the Tap 233 

Fusing program, and Lightning Protection program later in our testimony.   234 

Q. What is the 1% Circuit Program? 235 

                                                 
3ComEd system SAIFI as defined by 83 Illinois Administrative Code Section 411.20. 
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A. The 1% Circuit Program is a regulatory commitment (83 Illinois Administrative Section 236 

411.120) to improve the performance of the 1% worst performing circuits in each 237 

operating area.  Selection of the performing circuits is based on one percent of the total 238 

distribution circuits in an operating area with the lowest annual performance (highest 239 

score) for the three reliability indices SAIFI, CAIFI, and CAIDI.  For the purpose of 240 

reporting, the lowest performing circuits are defined as 1% worst performing circuits.  A 241 

distribution circuit is defined as a circuit owned and/or operated by ComEd and designed 242 

to operate at a nominal voltage of 15kV or less and supplies one or more distribution 243 

transformers.  The operating areas defined to the Commission are Chicago, Northeast, 244 

Northwest, and Southern regions.  The calculation of SAIFI, CAIFI, and CAIDI are 245 

based on "Distribution Circuit Interruptions" which is defined as a controllable 246 

interruption lasting more than one minute and originating at a point that is between the 247 

circuit interrupting device at the substation supplying the distribution circuit and the 248 

distribution transformer.  Each year the 1% Worst Performing Circuit Program typically 249 

consists of approximately 100 to 130 circuits. 250 

Q. What is the Chronic Worst Performing Circuits Program? 251 

A. The Chronic Worst Performing Circuits Program identifies circuits that have had 252 

reliability issues over multiple years.  Unlike the 1% circuit list, the list is selected by 253 

using a system ranking versus a regional ranking and includes 34kV circuits.  But 254 

corrective actions are similar to the 1% Worst Performing Circuit approach. 255 

The 4kV and 12kV circuits are selected based on certain underground and 256 

overhead interruption causes.  Candidate circuits are one with highest 100 SAIFI indices 257 
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in the previous year and at least one other previous year excluding one percent circuits.  258 

Approximately ten circuits are selected per year. 259 

The 34 kV circuits are selected based on certain underground and overhead 260 

interruption causes.  Each year’s circuits are chosen based on the performance over the 261 

last three years excluding circuits already selected. Approximately five circuits are 262 

selected per year. 263 

Q. What are the Mainline Cable Assessment and Replacement Programs? 264 

A. The Mainline Cable program targets feeders that have experienced multiple mainline 265 

failures caused by underground cable or cable accessory failures in a 36-month period.  266 

The Mainline Replacement program targets sections that are approximately 3,000 feet or 267 

less for full replacement or at targeted locations of known joints issues.  The Mainline 268 

Testing program targets cable sections that are greater than 3,000 feet.  The program 269 

involves Very Low Frequency (“VLF”) testing.  For sections that pass VLF testing, no 270 

further action is required.  For cable sections that fail VLF testing, immediate repair or 271 

replacement is required. 272 

Q. What is the Overhead Distribution Circuit Maintenance program? 273 

A. This is a corrective maintenance program performed to repair or replace components 274 

identified as being degraded and may adversely affect performance of the distribution 275 

system. 276 

Q. What is the Regional Reliability program? 277 

A. The Regional Reliability program identifies improvements for both SAIFI and customer 278 

satisfaction.  Regional reliability councils provide ongoing recommendations to resolve 279 
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areas/devices experiencing repeated interruptions that have been communicated to us by 280 

community leaders.  The circuit sections are analyzed by engineering and solutions are 281 

developed to improve performance.  Focus Towns are selected based on reliability 282 

performance.  Thresholds are established for groups of towns based on customer 283 

served.  A statistical approach is used to determine thresholds for each group using SAIFI 284 

and the percent of customers with seven or more interruptions.  Towns exceeding either 285 

threshold are identified as a Focus Town.  The threshold for SAIFI was based on the 286 

mean plus twice the standard deviation.  The threshold for the percent of customer with 287 

seven or more interruptions was based on the mean plus half the standard deviation. 288 

Q. What is the URD Cable Assessment, Treatment and Replacement program? 289 

A. The URD Cable Assessment, Treatment, and Replacement (“ATR”) program is a 290 

customer satisfaction component of our reliability strategy to remediates poor performing 291 

cable.  The program targets approximately 8,700 miles of bare concentric cable, which 292 

was installed between 1966 and 1985, much of ComEd’s cable failures cluster around 293 

this cable.  Risk Scoring is used to prioritize cable based on consequence and probability 294 

of failure.  The program proactively addresses the targeted bare concentric neutral cable 295 

through a combination of injection and replacement.  The program targets greater than 296 

100 miles of injection or replacement per year. 297 

Q. What is the Device Outage Frequency program? 298 

A. The Device Outage Frequency program identifies devices that operated three or more 299 

times within approximately four months.  Such devices are fuses, transformers and 300 

reclosers.  Work may include a variety of actions such as: tree trimming, installing 301 
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lightning arresters, coordination of tap fuse size, and re-spanning or replacing conductors. 302 

The program also includes URD cable replacement on sections that serve a small 303 

customer count but that have experienced at least three interruptions within a four month 304 

window. 305 

Q. What is the ICC Customer Targeted Program? 306 

A. The ICC Customer Targeted Program is a regulatory commitment (83 Illinois 307 

Administrative Code Section 411.140) that requires Illinois utilities to address customers 308 

who have had repeated interruptions year after year.  This program utilizes an 309 

interruption analysis process similar to that performed for the 1% worst performing 310 

circuits. 311 

This program addresses customers served from 4 kV and 12 kV Circuits that have 312 

experienced more than six interruptions or more than 18 hours cumulative interruption 313 

time in a twelve-month period for three consecutive years. This program addresses 314 

customers served directly from 34kV Circuits that have experienced more than 4 315 

interruptions or more than 12 hours cumulative interruption time in a twelve-month 316 

period for three consecutive years.  Similar to the Chronic Worst Performing Circuit 317 

Program; the program improves reliability through completing Corrective Maintenance 318 

and System Performance. 319 

Q. Are there also routine inspections of ComEd’s overhead system? 320 

A. Yes.  ComEd routinely inspects overhead facilities on circuits energized at 34 kV on a 321 

two-year cycle and circuits energized at 4kV or 12kV on a four-year cycle per the 322 

Overhead Distribution Circuit Inspection and Maintenance program.  See ComEd 323 
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procedure CM-CE-P321, Overhead Distribution Circuit Inspection and Maintenance.  It 324 

includes, but is not limited to, wood poles, overhead conductors, and overhead 325 

equipment.  ComEd provides updates to this procedure annually to the ICC Staff.  These 326 

routine inspections include identifying safety, reliability, and material condition issues.  327 

Specific examples are discussed later in this testimony, 328 

Line Clearance inspections are also included as part of these inspections to ensure 329 

facilities meet or exceed the clearance in ComEd’s Construction Standard C7500.  330 

Customers and developers can change conditions in the field and force ComEd facilities 331 

to fall out of compliance.  Examples include: (1) a new building is built, or a balcony 332 

added next to ComEd’s lines; (2) a pool is installed below ComEd service wires; and (3) 333 

a deck is built below ComEd service wires.  These examples compromise the clearance 334 

as originally installed. 335 

Non-conformance to NESC line clearance requirements for primary, secondary, 336 

and services conductors are identified, and are scheduled for correction based on the 337 

established work prioritization process.  ComEd provides ICC Staff quarterly reports 338 

showing the progress to correct NESC violations involving customer electric services 339 

equipment.  If a condition posing an immediate danger to public safety is identified 340 

during inspection, it is addressed immediately.  In some cases, inspectors will stand by 341 

these locations until additional personnel arrive to make the condition safe.  Other 342 

corrective maintenance items are screened and prioritized according to the Work 343 

Management Screening and Prioritization procedure.  This procedure is in place to 344 

provide a prioritization process that focuses on a balanced evaluation of operational 345 

impact and reliability in a safe manner. 346 
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In addition, ComEd procedures provide guidance to assist ComEd engineers in 347 

performing walk-downs to determine the validity and priority for addressing identified 348 

clearance violations.  See Engineering Standard Practices (“ESP”) 5.3.7.2, Investigating 349 

Reported Clearance Violations.   350 

Q. Does ComEd routinely meet with municipalities regarding reliability? 351 

A. Yes.  ComEd meets routinely with municipalities to discuss a wide range of issues 352 

including reliability.  ComEd also provides annual reliability reports to approximately 353 

400 communities.  Engineering personnel from the appropriate Region will partner with 354 

ComEd’s External Affairs department when necessary for in-depth discussions regarding 355 

reliability.  During these discussions, ComEd will describe both planned and completed 356 

reliability improvement work that affects the customers in the municipality. 357 

Q. Do you incorporate feedback from the municipalities in ComEd’s reliability 358 

planning and operations? 359 

A. Feedback from municipalities is valuable to ComEd.  As a result, numerous reliability 360 

improvement projects have been implemented system-wide.  361 

B. Sectionalization/Breakers of ComEd’s Electric Distribution System 362 

1. ComEd Sectionalizes All Major Branches 363 

Q. Mr. Owens testifies that during the inspection of ComEd’s electric distribution 364 

system, “the problem that we observed in many areas was a lack of adequate and 365 

uniform application of sectionalizing fusing on branching primary conductors.”  AG 366 

Ex. 1.0, 24:17-19.  Is Mr. Owens correct? 367 

A. No.  ComEd has programs that deploy both tap fusing and reclosers throughout its 368 

service territory.  369 
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Q. What is meant by “sectionalizing”? 370 

A. Sectionalizing broadly refers to protective practices designed to minimize the number of 371 

customers affected by an interruption.   372 

Q. What is ComEd’s practice with respect to sectionalizing? 373 

A. ComEd Engineering Standard Practices provide rules for distribution feeder design and 374 

states that all taps are to have a fault isolation device installed.  See ESPs 5.3.2.6, 375 

Recommended Protection Practice for Radial Distribution Feeders and 5.3.2.7, 12kV 376 

Line Design.  In order to sectionalize, ComEd employs the use of both fuses and 377 

reclosers. 378 

A fuse is a one-shot over-current protection device designed to isolate a fault, 379 

protect equipment, and minimize the extent of the resulting interruption. For example, if a 380 

tree limb falls on a wire causing a fault, the fuse protecting that portion of the circuit will 381 

operate, protecting the rest of the circuit from that interruption. 382 

Reclosers are similar to fuses in that they protect equipment from fault current, 383 

but unlike fuses, reclosers are multi-shot fault-interrupting devices that are intended to 384 

prevent transient faults from causing permanent interruptions.  Reclosers automatically 385 

close after a short open period.  This allows the recloser to quickly restore power when a 386 

fault occurs for a short period, for example, like tree limb contact with the wire. 387 

Q. Mr. Mehrtens, how are tap fusing and reclosers deployed? 388 

A. ComEd has an assortment of construction standards for the installation of protective 389 

devices such as fuses and reclosers.  Fuses are the most economical protective device to 390 

install.  The fuse element melts very rapidly, interrupting sustained faults. 391 
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Many different types of reclosers have been used on the distribution system.  392 

Historically, single-phase hydraulic reclosers have been used in pole mount applications 393 

on both single and three-phase distribution lines.  SCADA enabled three-phase vacuum 394 

reclosers are also installed in a Loop Scheme configuration.  In a Loop Scheme, reclosers 395 

are configured to work together to automatically restore customers via alternate power 396 

sources.  S&C Electric’s dropout vacuum recloser, known as a TripSaver, are also 397 

installed in a cutout body.  The advantage of a TripSaver over a hydraulic recloser is the 398 

ease of installation. 399 

Q. Mr. Gannon, what proactive process does ComEd use to identify areas to install tap 400 

fuses? 401 

A. Opportunities to install tap fuses are identified during the routine visual inspections 402 

performed every two years for 34kV circuits and every four years for 4kV and 12kV 403 

circuits as discussed in Section III A 2.  These opportunities are then reviewed by 404 

ComEd’s engineering department.   405 

Q. Mr. Gannon, does ComEd have a program that analyzes the results of these 406 

inspections? 407 

A. Yes.  ComEd has a program that is referred to as the “Tap Fusing” program.  This 408 

program targets the identified unfused taps of the main-stem of 12kV feeders for the 409 

installation of a fuse.  By installing a fuse on the tap, customer interruptions will be 410 

prevented, since a fault in that tap will only cause the fuse to operate and the rest of the 411 

feeder will remain energized.  But in order for tap fuses to be installed effectively they 412 

must be coordinated with the other protective devices on the circuit. 413 
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Q. Can you describe ComEd’s Distribution Automation program? 414 

A. ComEd’s Distribution Automation (“DA”) program installs automated reclosers on 12kV 415 

distribution circuits.  Reclosers re-configure circuits into smaller “sections” which 416 

reduces the number of customers affected by a single interruption.  Standalone DA 417 

schemes include placement of an automatic recloser near the midpoint of the circuit, in 418 

terms of the number of customers served.  Loop DA schemes are also installed as a 419 

combination of an automatic recloser at the midpoint with an additional automatic 420 

recloser placed at a tie-point.  Loop DA schemes are used to enable greater restoration 421 

ability.  Supervisory control (SCADA) capability is also installed to provide additional 422 

reliability benefits by providing both status and control to the Operations Dispatchers.  423 

The program targets circuits with a high impact on system SAIFI. 424 

ComEd’s DA program also installs automatic line reconfiguration switches 425 

(“ALRS”) on the 34kV system to further expand its current automatic line 426 

reconfiguration capabilities.  Peer-to-peer communication between ALRS devices is 427 

utilized to logically identify the faulted line section and perform automatic line 428 

reconfiguration to restore service to the non-faulted sections of line.  This will avoid 429 

extended interruptions to customers served directly or indirectly from 34 kV circuits. 430 

Q. Mr. Owens also claims that “in his professional opinion that the senior citizen 431 

housing complex [in Morton Grove] suffered extended outages unnecessarily, 432 

because a nearby branch circuit which passed through the area of heavy tree 433 

encroachment had not been properly fused, but instead was directly bonded to the 434 

main circuit.”  He adds that based on his inspection, he believes “that the absence of 435 

needed fuses caused this type of occurrence to be repeated throughout much of 436 



Docket No. 11-0588 
ComEd Ex. 7.0 

Page 20 of 47 

ComEd’s service territory” during the Summer 2011 storms.  AG Ex. 1.0, 26: 2-11.  437 

How do you respond? 438 

A. Mr. Owens failed to provide the location of the senior citizen housing complex he refers, 439 

even in response to timely discovery.  However, based on his description and what the 440 

data show about the interruptions that occurred in the Village of Morton Grove, ComEd 441 

believes that he is referring to the complex located at 9016 Waukegan Road.  According 442 

to our records, this location experienced a 2,546 minute interruption on June 21, 2011 443 

and it was coded as “Lightning unverified.”4    444 

ComEd patrolled this area and Mr. Owens is technically correct that the complex 445 

is served by a three phase tap that is not fused – but he does not mention that the “tap” is 446 

a total of three short spans of wire.  There are a few small trees in the area and they are 447 

trimmed back.  There is no evidence of damage to the wires on this tap during the 448 

interruption.  Moreover, the argument that fusing this tap would have prevented the 449 

interruption – which he states as if it were a certainty – is in fact not true at all.  For 450 

instance, if the damage was on the tap, the presence of a fuse would not have prevented 451 

an interruption.  Likewise, if the damage de-energized the section of the feeder connected 452 

to the tap, fusing the tap would have had no benefit at all. 453 

2. Disconnects and Breakers 454 

Q. Mr. Owens concludes that “in addition to inadequate branch conductor fusing, 455 

large areas of ComEd’s distribution system have inadequate pole-mounted 456 

sectionalizing switchgear.”  AG Ex. 1.0, 27:1-2.  How do you respond? 457 

                                                 
4 For a discussion of the interruption codes, see the rebuttal testimony of Ms. Cheryl Maletich, ComEd Ex. 

11.0. 
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A. Again, he is incorrect.  Having an arc-interrupting means, like switchgear, built into 458 

every disconnect, cutout, power fuse, and dropout recloser on ComEd’s overhead 459 

distribution system is unnecessary and cost prohibitive.  It is not a prudent or practical 460 

means of preventing damage or interruptions. 461 

Furthermore, his description of the 12kV disconnect switches deployed on the 462 

ComEd system as inadequate is itself uninformed and inaccurate.  These switches are 463 

equipped with loadbuster hooks.  These hooks operate in conjunction with the S&C 464 

Electric’s portable Loadbuster Loadbreak tool.  See Figure 1 below.  This portable tool 465 

allows full load interruption under load since the interrupting mechanism is in the tool 466 

and not in the disconnect.  The Loadbuster tool allows the same operating flexibility as an 467 

integral load break switch, but without the cost.  As such, there is no need for complex 468 

switching procedures involving opening and reclosing of line and feeder breakers to 469 

permit dead switching.  Moreover, construction costs are reduced.   470 

Mr. Owens also criticizes the use of single-phase switches.  Again, his criticism is 471 

uninformed and inaccurate.  Typically operation of a disconnect may be accomplished 472 

from one of two locations:  (1) From an aerial bucket when the device is easily bucket 473 

accessible; and (2) from the ground.  Having single phase switching capabilities provides 474 

restoration benefits by enabling individual phases to be restored as they are cleared of 475 

faults rather than having to wait for all three phases to be cleared of faults. 476 
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 477 
Figure 1 478 

Q. When does ComEd use pole mounted sectionalizing switchgear? 479 

A. Gang (or group) operated switches are used where ferroresonance is either anticipated or 480 

where extreme cases have been field documented.  Ferroresonance is a high voltage 481 

condition, which can occur at distribution voltages of 12kV and above.  It occurs when 482 

the inductance in the windings of a transformer is equal to or nearly equal to the 483 

capacitance which is being, usually from cable, energized through the windings of the 484 

transformer and the effective resistance is nearly zero.  The likelihood of ferroresonance 485 

occurring increases as the distribution voltage increases.  As such, gang operated 486 

switches also referred to as Pole Top Switches (“PTS”) are commonly used on the 487 

ComEd’s 34kV system.   488 
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C. Grounding 489 

Q. Mr. Owens opines that “[b]ecause of the large incidence of high energy lightning 490 

strikes from summer storms, ComEd should undertake extensive inspection and 491 

testing of its grounding systems on distribution circuits as well as within substations 492 

throughout its service territory.”  AG Ex. 1.0, 39: 13-16.  How do you respond? 493 

A. Mr. Owens’ recommendation is, in a word, groundless and should be rejected.  ComEd’s 494 

grounding and multi-grounded systems are adequate and meet or exceed NESC and state 495 

standards.  Mr. Owens has no basis to claim otherwise. 496 

Q. What are ComEd’s standards for grounding? 497 

A. The choice of a grounding system involves a trade-off between the expense necessary to 498 

achieve a very low resistance and the satisfaction of minimum system requirements.  499 

NESC Rule 094 requires that the total length of a driven ground rods shall be not less 500 

than 2.45 meters (8 feet).  NESC Rule 096 requires that multi-grounded systems have 501 

four grounds in each 1.6 kilometer (1 mile) of the entire line.  However, no specific 502 

values are imposed for the resistance of individual electrodes.  This is because multi-503 

grounded systems extending over a substantial distance are more dependent on the 504 

multiplicity of grounding electrodes than on the resistance to ground of any individual 505 

electrode.   506 

The ability of a ground rod to disperse current into earth depends primarily on the 507 

electrical resistance of the soil.  Grounding and ground rod resistance are affected by 508 

several factors which can vary from location to location and from season to season.  509 

These include the chemical makeup of the soil, temperature of the soil, and the amount of 510 

moisture present in the soil.  One of the most important factors affecting ground 511 
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resistance is soil moisture.  As a result, ComEd’s construction standards require that 512 

driven ground rods be a minimum of 30 feet (4-8 feet copper clad or 3-10 feet stainless 513 

steel rods).  This allows the ground rod to penetrate permanent moisture below the 514 

frostline, where it is less susceptible to seasonal variations in rainfall and temperature, 515 

and effectively exceeds the NESC Rule 094 requirements by a factor of four. 516 

ComEd’s construction standards further require surge arrester spacings of multi-517 

grounded systems every 600 feet.  Since each surge arrester location has a driven ground 518 

that is interconnected to the neutral, this effectively exceeds the NESC Rule 096 519 

grounding requirement by a factor of two.  In many cases, grounding is further 520 

supplemented by intermediately placed equipment, which also has ground rods installed.  521 

Prior field measurements of installed  grounds by ComEd indicated that the ground 522 

resistance readings for 4 rods is consistently lower than 10 ohms.   523 

In August 2007, the Electric Power Research Institute (“EPRI”) performed an 524 

“Evaluation of Reliability Programs at ComEd.”  EPRI concluded that ComEd’s 525 

lightning protection and grounding standards are equal to or better than most of the 526 

industry distribution practices.  EPRI concluded that improving grounding or arrester 527 

spacings is not likely to improve SAIFI significantly.  Further, published and industry 528 

research papers have suggested that when surge arresters are utilized, there is little, if 529 

any, difference between having grounds of 25 ohms or 250 ohms.   530 

Q. Has ComEd actively monitored and responded to challenges affecting its grounding 531 

systems? 532 

A. Yes.  To provide an illustrative example, distribution pole ground wires have long been a 533 

target of copper thieves.  However, the rising copper prices have given thieves more 534 
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financial incentive than just a few years ago for the same amount of risk.  Copper thieves 535 

steal copper ground wire where it is most accessible, from the ground rod to about 6 feet 536 

(1.8 meters) above the ground.  In 2010, ComEd engineers evaluated new theft-deterrent 537 

ground wire options.  The criteria for the theft-deterrent ground wire included cost, 538 

availability from multiple suppliers, and wire size offerings.  ComEd revised its 539 

construction standards to implement the use of a bimetallic ground wire.  The bimetallic 540 

ground wire construction makes it more difficult to cut than copper and virtually 541 

impossible to recycle.  This makes it undesirable to wire thieves and of no value to 542 

salvage dealers.  ComEd’s work to develop theft-deterrent ground wire options was 543 

featured in an industry technical article published in the December 2010 edition of T&D 544 

World magazine. 545 

Q. Does ComEd conduct inspections of its grounding? 546 

A. Yes.  Grounds that are broken or stolen are identified during the routine visual 547 

inspections performed every two years for 34kV circuits and every four years for 4kV 548 

and 12kV circuits as discussed in Section III A 2.   549 

Q. Mr. Owens recommends that to mitigate the damage relating to lightning strikes, 550 

“… static shield wire protection can be added to [34 kilovolt (‘kV”)] lines at a 551 

reasonable cost, and ComEd should proceed with such installations throughout its 552 

system.”  AG Ex. 1.0, 37:13-16.  How do you respond? 553 

A. Mr. Owens recommendation should be rejected.  Because of both physical and economic 554 

constraints, ComEd generally installs shield wire on transmission lines and distribution 555 

lines operating at bulk power voltages.  That is a sound and prudent practice. 556 
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Q. Can you explain how lightning affects ComEd’s electric distribution system? 557 

A. Yes.  Lightning is a transient discharge between a charged cloud and the earth or another 558 

cloud, involving high peak currents usually lasting a few hundred microseconds.  The 559 

effect of a lightning stroke is highly dependent on the magnitude and duration of the 560 

surge.  Lightning detection equipment indicates that ComEd experiences lightning 561 

strokes that vary from approximately 10,000 amps to over 300,000 amps in magnitude.  562 

An EPRI study5 characterizes lightning into two categories: direct strikes and induced 563 

voltages.   564 

Direct strikes cause the most damage by directly striking an overhead phase wire, 565 

pole, structure or static wire and injecting an enormous current surge and creating a very 566 

large voltage surge.  The EPRI study indicates that virtually all direct strokes cause 567 

flashover of insulators, equipment damage and arrester failure.  Additionally, the massive 568 

current may start a pole fire or burn through conductors. 569 

More common than direct strokes are the induced high voltages on utility 570 

facilities nearby lightning strikes.  Induced voltages are caused when lightning strikes a 571 

tree, a structure, or even the ground in close proximity to a line.  The EPRI report 572 

indicates that induced voltages are much less severe than direct strikes, but close strikes 573 

can induce sufficient voltage to flashover insulators.  574 

Q. How does ComEd mitigate the effects of lighting on its system? 575 

A. Two methods (not mutually exclusive) have been used by ComEd to mitigate the effects 576 

of lightning on the system.  The first method is the deployment of surge arresters.  Surge 577 

                                                 
5 T&D System Design and Construction for Enhanced Reliability and Power Quality. EPRI, Palo Alto, CA: 

2006. 1010192 
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arresters are employed to protect the electrical system from the high voltages caused by 578 

lightning strikes on or near overhead conductors.  However, lightning strikes are not the 579 

only sources of voltage surges in the electrical system.  The application of surge arresters 580 

can be effective for both lightning and other transient voltage surges. 581 

Surge arresters are intended to drain the “excess” voltage impressed on the system 582 

from a lightning strike to ground thereby preventing the flashover of insulators and 583 

failure of equipment.  Surge arresters have a defined maximum energy rating.  If exposed 584 

to a voltage and discharge current in excess of the rating, the ground lead isolator will 585 

operate and disconnect the ground of the arrester.  586 

ComEd Construction Standards and ESP 5.7.5.5, Distribution System Arrester 587 

Selection and Application, specify the installation of arresters on the distribution lines.  588 

ComEd’s construction standards specify the installation of surge arresters at: (1) certain 589 

equipment: transformers – overhead and pad-mounted (normal open); regulators; and 590 

capacitors; (2) dead-ends (end of primary); (3) switches; and (4) cable terminal poles.  591 

The surge arrester conducts the current to ground and limits the voltage across the 592 

equipment insulation.  593 

The second method is shield (or static) wire that is designed to “shield” the phase 594 

conductors from a direct lightning stroke.  A shield wire system works by intercepting 595 

lightning strokes and providing a path to ground.  IEEE 1410 “IEEE Guide for Improving 596 

the Lightning Performance of Electric Power Overhead Distribution Lines” notes that the 597 

cost of static wire construction is higher due to the static wire conductor, pole grounds, 598 

and extra pole height necessary to support the static wire with a sufficient shielding 599 

angle.  The guide adds that the greater structure height attracts more direct flashes.  As 600 
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such, ComEd only utilizes static wire construction on some 34kV circuits and on higher-601 

voltage lines, where pole heights are greater.  602 

Q. Is the fact that ComEd primarily uses arresters instead of shield wire in its 603 

distribution system, including 34kV lines, mean that the system is less protected? 604 

A. No.  Surge arresters have been employed to protect the electrical system from the high 605 

voltages caused by lightning strikes on or near overhead conductors.  Lightning strikes 606 

are not the only sources of voltage surges in the electrical system.  Transient voltage 607 

surges can occur due: (1) switching (disconnects or capacitors) or (2) short circuit on the 608 

distribution system (equipment failures and accidents).  As we noted above, surge 609 

arresters do dual duty and are effective for both lightning and other transient voltage 610 

surges.  611 

Q. Mr. Owens also recommends that ComEd thoroughly inspect its system of lightning 612 

arresters and damaged arresters be replaced.  How do you respond? 613 

A. Mr. Owens’ recommendation is unnecessary because ComEd already has programs in 614 

place for routine inspection and maintenance of its energy distribution system.   615 

Q. Can you explain ComEd’s lightning protection program? 616 

A. Lightning protection is included in the routine visual inspections performed every two 617 

years for 34kV circuits and every four years for 4kV and 12kV circuits as discussed in 618 

Section III A 2.  It is also included in the Overhead Distribution Circuit Thermography 619 

Inspection.  See procedure CM-CE-P322 620 

These routine inspections include identifying broken equipment, including 621 

arresters with operated ground lead disconnects, failed lightning arresters, damaged static 622 
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wires, and damaged grounds.  The shield (or static) wire installed on 34kV lines must be 623 

continuous and undamaged to provide the maximum lightning protection.  Normal line 624 

inspection and maintenance procedures include a visual examination the shield wire 625 

where installed.  Lightning arresters require no direct maintenance.  Arresters with 626 

ground lead disconnects that have operated (or blown in response to surges of too high of 627 

a magnitude or too long of a duration) are identified and replaced.  ComEd’s 628 

thermography program can also identify degraded surge arresters before they fail.   629 

Maintenance and repairs found during inspections are prioritized in accordance to 630 

Work Management procedure WM-ED-P014 “Work Screening and Prioritization.”  The 631 

highest priority of repair is given to those repairs which correct a safety hazard to the 632 

public or employees.  Other repairs are prioritized based upon the reliability impact. 633 

Q. Does ComEd have a program that analyzes the results of these inspections? 634 

A. Yes.  ComEd has a Lightning Protection Program which targets the enhancement of the 635 

lightning protection on 12kV and 34kV circuits.  Circuits are targeted based on the 636 

number of customer interruptions due to lightning.  Candidate circuits are analyzed 637 

utilizing lightning protection standards to provide the greatest impact on customer 638 

interruptions.   639 

Q. In the Summer 2011 Storm Systems, were there any interruptions attributable to 640 

34kV lines? 641 

A. During all six storms that comprise the Summer 2011 Storm Systems, 34kV lines 642 

accounted for less than 1% of the interruptions and less than 10% of customers affected.  643 
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D. Wood Poles 644 

Q. Mr. Owens concludes that ComEd’s wood poles do not comply with NESC pole 645 

loading requirements because they are “heavily loaded with additional secondary 646 

distribution conductors, overhead house services, and multiple telephone and CATC 647 

conductors.”  AG Ex. 17:5-10, 18:11-14.  Do you agree? 648 

A. No.   649 

Q. Why is Mr. Owens conclusion incorrect? 650 

A. Mr. Owens says that his “investigation” “revealed” that many ComEd distribution poles 651 

appear to be overloaded and in violation of the NESC.  The claim is loosely supported 652 

with some photos of poles with multiple services and/or multiple communication circuits.  653 

Such installations are common and not proof of overloading.  Furthermore, despite Mr. 654 

Owens claims (see AG response to ComEd→AG data request 2.012), proper 655 

determination of the correct size pole for a given location cannot be performed by visual 656 

impression.  It requires an analysis of several variables.  ComEd design and construction 657 

standards in this regard either meet or exceed appropriate design standards.   658 

Q. How does ComEd ensure that its wood pole designs meets or exceeds NESC strength 659 

requirements? 660 

A. As we stated in direct testimony, ComEd’s Construction Standards and Engineering 661 

Standard Practices consider all of the following and several other elements in their 662 

design: (1) pole loading; (2) wire tension; (3) span length; (4) wind speed and other 663 

weather conditions; (5) conductor ampacities; (6) hardware strength and application; (7) 664 

insulation requirements; (8) System Basic Impulse Insulation Level (BIL); (9) clearance 665 

requirements; and (10) grounding requirements.  Each of these elements either directly or 666 
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indirectly relate to some of the NESC Rules.  NESC Sections 24, 25, and 26 detail the 667 

strength requirements (Items 1, 2, and 6 above) for poles, hardware, and conductors.  668 

These Sections also detail the wind speed and weather conditions (Item 4 above) that are 669 

to be considered as part of those requirements.   670 

ComEd ESP 5.3.2.4, Pole Class Selection, Sustaining And Calculation Of Guying 671 

Requirements, describes calculation required to determine the appropriate pole class and 672 

guying required based on the combination of subjected loads, which includes vertical 673 

load (weight of equipment, conductors, ice on conductors and any hardware on 674 

conductors; such as spacers), traverse load (horizontal load applied at a right angle to the 675 

direction of the line) and longitudinal load (load applied in line with direction of the pole 676 

line; such as, dead-end conductors and changes in conductor tensions).   677 

Wood distribution poles are specified based on height and strength.  Generally, 678 

height is specified in feet, and strength is specified by an American National Standards 679 

Institute (“ANSI”) pole class.  ANSI pole classes used for distribution poles used by 680 

ComEd are as follows (from weakest to strongest): 5, 4, 3, 2, 1, H1, H2, H3, H4, H5, H6.  681 

For example, a 40’ distribution pole of Class 2 would be referred to as a 40-2 pole.  682 

Common poles for distribution application are from 35’ to 50’ in height and from Class 4 683 

to Class 1 in strength.   684 

Based on available material usage data between 2003 and 2011, 90% of the wood 685 

poles installed were 35’ to 50’ in height.  Similarly, 60% of the wood poles installed were 686 

class 2 or stronger in strength.  Furthermore, annual wood pole usage for storms has 687 

represented between 0.02 to 0.12% of the wood pole population.  This suggests that wood 688 

pole failures are not of significant concern. 689 
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Q. What does ComEd’s calculation for pole class include? 690 

A. ComEd’s Pole class calculation incorporates: (1) Minimum Horizontal Breaking Load 691 

(“MHBL”) for wood poles from the ANSI O5 standard, Specifications and Dimensions 692 

for Wood Poles; (2) Overload Capacity Factors for New Wood Poles from the NESC 693 

Rule 261A2a, Table 253-2, and Table 261-1B; (3) moment (tendency of a force to twist 694 

or rotate an object) on the pole created by wind on the pole and conductors; and (4) 695 

vertical loading on the pole created by equipment.   696 

For poles supporting equipment such as transformers or regulators, the pole class 697 

must be further evaluated for vertical loading.  ComEd Construction Standard C7023, 698 

Vertical Pole Loading, includes information about the weight of the equipment that can 699 

be installed on the poles and indicate the maximum weight that can be installed at 700 

specific locations on the pole.  It further indicates these limits for both cross- and alley 701 

arm construction. 702 

Q. Mr. Owens claims he observed many poles with little or no guying support.  AG Ex 703 

1.0, 20:12.  What is ComEd’s practice regarding guying? 704 

A. ComEd ESP 5.3.2.4, Pole Class Selection, Sustaining and Calculation of Guying 705 

Requirements, also describes the calculation required to determine the appropriate pole 706 

guying based on the combination of subjected loads.   707 

Q. What is the method called “guying”? 708 

A. A guy is a wire fastened to the pole and to an anchoring device to help sustain the pole 709 

and keep it in position.  Guying is a method by which the force of tension of the 710 

conductors is sustained by the earth.  Proper guying is important in meeting the class of 711 
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construction requirements promulgated by the NESC as well as ensuring reliability of 712 

service during wind, cold, and icing conditions. 713 

Guys must be installed on wood poles when the applied load exceeds the 714 

minimum breaking strength of the wood pole.  The required guy must have sufficient 715 

strength to support the total load after applying the appropriate factors of safety and 716 

providing for the slope of the down guy (slope factor).  The overload capacity factors 717 

provided are taken from NESC, Rule 264B, and Table 253-1.  Loads must be not greater 718 

than 90% of the rated breaking strength of the guy wire (NESC Rule 264B and Table 719 

261-1A). 720 

Guying is required if the unbalanced load that is listed under the “Maximum 721 

Resultant Conductor Tension In Pounds” in ComEd Construction Standard C7150, Pole 722 

Sustaining Capabilities- Maximum Allowable Unbalanced Load, is exceeded.  Guying 723 

calculations may incorporate: (1) longitudinal loads of all conductors; (2) overload 724 

capacity factor from NESC, Rule 264B, and Table 253-1; and (3) rated breaking strength 725 

of the guy wire.  These engineering guidelines and construction standards are intended to 726 

be applied to new and revised facilities. 727 

Q. Does ComEd inspect its wood poles? 728 

A. Yes.  ComEd uses a highly experienced and specialized contractor, Osmose, to inspect 729 

and treat its wood poles.  During the inspection, the pole is checked for signs of decay (or 730 

degradation as a result of ground level rot).  Decay occurs naturally within 18 inches of 731 

the ground.  If decay is found, the pole is treated to stop the decay.  Then, the pole’s 732 

strength is evaluated.  Based on the strength evaluation of the pole, it may be: treated, 733 

repaired (C-trussed - see Figure 2 below) or replaced. 734 
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 735 
Figure 2 736 

A “c-truss” is a steel brace and is driven into the ground alongside the pole and attached 737 

with steel banding.  This is a cost-effective and permanent way to restore a pole to its 738 

original strength. 739 

Q. Does ComEd track its wood poles? 740 

A. Yes.  ComEd has a comprehensive system to identify and track our pole inspections.  741 

Each pole inspection is entered into an electronic database, and the poles that require 742 

repair or replacement are specially tracked.  The poles are also tagged to provide 743 

information to our workers in the field.  These tags do not mean that a pole is unsafe or is 744 

in imminent danger of failing.  It is necessary for us to mark the tags to document our 745 

inspections.  This also provides a signal to our lineman that the pole may not be safe to 746 



Docket No. 11-0588 
ComEd Ex. 7.0 

Page 35 of 47 

climb.  Red or yellow tags signify that the pole is in need of repair or replacement.  747 

Special oval tags indicate that a pole has been inspected or treated and is in good 748 

condition. 749 

Mr. Owens submitted several photos of poles that he believed to be severely 750 

deteriorated.  See AG Ex. GEO-13.  However, large checks (i.e. crack or split) are not a 751 

structural problem unless it leads to decay of the pole’s interior.  Such decay can only be 752 

recognized by trained analysis.  Mr. Owens admits his inspections were by visual 753 

observation, and he engaged in no other method of measurement, diagnostic testing, 754 

inspection, or observation other than visual observation.  See AG response to data request 755 

ComEd→AG 1.010.   756 

Q. Is Mr. Owens correct that there is a correlation between the age of a wood pole and 757 

its physical condition? 758 

A. No.  Mr. Owens states twice in his testimony (once quoting the ICC Staff) that age, by 759 

itself, is not the determinant in reaching end-of–life.  AG Ex. 1.0, 19:20-20:2; 21:3-4.  He 760 

then proceeds to conclude that age is the principal determinant and calls for immediate 761 

replacement of a large percentage of ComEd’s existing pole plant.  Id. at 9-10.  This 762 

conclusion is incorrect and irresponsible. 763 

He cites two sources to support his conclusion.  First, he cites a marketing 764 

pamphlet for a competing product, steel poles, from the American Iron and Steel 765 

Institute.  AG Ex. 1.0, 21:3-6, AG Ex. GEO-16.  Even were marketing materials 766 

considered reliable in general, this pamphlet is hardly objective, not supported by any 767 
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referenced data, and certainly not representative of a “general consensus among those 768 

within the industry”6.   769 

Second, he relies on a document from the Oklahoma Corporation Commission.  770 

AG Ex. GEO-15.  However, this study never concludes, as Mr. Owens states, “that when 771 

distribution poles reach fifty years of age, they are at the end of their life.”  AG Ex. 1.0, 772 

21:1-3.  No such statement, or suggestion, exists in the submitted document.  The 773 

document does comment on overhead conductor systems and states, “A well-maintained 774 

overhead system has a life expectancy of more than 50 years, primarily because 775 

individual components are easy to replace.”  AG Ex. GEO-15 at 19.  But that is far from 776 

supporting Mr. Owens’ testimony.  The fact is that determining the end of life for a pole 777 

(other than catastrophic failures) requires more than a visual observation, or checking the 778 

age.  The NESC calls for the replacement or rehabilitation of a structure when its strength 779 

is reduced by a specified amount, not when it reaches a specified age.  Determining the 780 

remaining strength of a pole requires analysis by knowledgeable, trained specialists. 781 

Q. Is the effect of the aging of wood poles accounted for in the applicable standards? 782 

A. Yes.  Wood poles will naturally degrade in strength over time due to wood deterioration 783 

and other factors.  The NESC explicitly accounts for this deterioration by specifying the 784 

overload factor to be used to determine when pole replacement is required in Table 253-785 

2.  For example, the Grade C overload factor is: 786 

 For Vertical loads: 2.20 for initial installation, but  787 
1.50 at replacement.  788 

                                                 
6 Note: when asked for the basis of the “general consensus,” Mr. Owens could only refer to the two 

documents referenced in his testimony and his experience.  See AG response to ComEd→AG data request 2.023. 



Docket No. 11-0588 
ComEd Ex. 7.0 

Page 37 of 47 

  For Transverse Wind loads:  2.67 for initial installation, but  789 
1.33 at replacement. 790 

These overload factors imply that a fully loaded wood pole can lose 50% of its initial 791 

wind loading strength before replacement is required.  A pole that is less than fully 792 

loaded and can lose even more of its strength before replacement is required.   793 

Q. Are ComEd’s poles overloaded by cable companies and other attachments? 794 

A. No.  Mr. Owens is correct in stating that the loading calculations may need to be re-run 795 

when the load on a pole changes.  AG Ex. 1.0, 17:10-14.  ComEd’s pole attachment 796 

agreements require that the “licensee” (the company making the attachment) perform a 797 

load study to demonstrate that the additional load placed on poles by “licensee’s” 798 

facilities or power supplies will not overload such poles.  As a result, specific poles that 799 

would have been overloaded would be replaced. 800 

Q. Assume for a moment, contrary to your testimony, that there was a problem with 801 

the condition of ComEd’s wood poles.  Mr. Owens would have the Commission 802 

conclude that this would lead to numerous interruptions.  How many interruptions 803 

were attributable to pole failure during the Summer 2011 Storm Systems? 804 

A. During all six storms that comprise the Summer 2011 Storm Systems, there were 805 

approximately twelve equipment failure interruptions in total where a pole or pole top 806 

extension was coded as the equipment at fault, and the action was to replace or repair.    807 

E. Transformers 808 

Q. Mr. Owens claims that his inspection revealed evidence of primary transformer 809 

overloading at many locations due to the age of the transformers.  AG Ex. 1.0, 810 

21:15-22:18.  How do you respond? 811 
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A. Mr. Owens is incorrect.  ComEd’s transformers do not have an overload problem.  812 

Primary transformers are installed and/or replaced with appropriately sized equipment 813 

based on the load demand to be served. 814 

Q. Does ComEd have design/construction standards for transformers? 815 

A. Yes.  ComEd ESP 5.3.6.2, Design of Overhead Transformer Secondary and Service 816 

Combinations, provides an approach for determining overhead transformer, secondary, 817 

and service combinations in single family residential developments.  The transformer size 818 

is determined by the maximum allowable load designed for the service area.  The design 819 

criteria for the service area considers that homes are 100% completed and air 820 

conditioned.  The design standard provides guidance on the load demand for each home 821 

based on the square footage of the home.  For example, the average new home size for 822 

2011 is as follows: (1) a single family detached home is 2,616 square feet; (2) a duplex 823 

unit is 1,794 square feet; and (3) a condominium is 1,598 square feet.  A typical home’s 824 

load is approximately 5 kVA.. 825 

Transformers can become overloaded due to normal load growth of existing 826 

customers or the addition of new customers.  If this occurs, load relief is obtained by 827 

either replacing the transformer with a larger transformer or by splitting the load and 828 

installing an additional transformer.  The method of load relief depends on the present 829 

layout of poles and transformers on a block.  For this reason, visual inspection, as 830 

conducted by Mr. Owens, is not a good indicator of current loading. 831 

Q. Can customers request service revisions? 832 
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A. Yes.  Customers periodically request service revisions such as: changing overhead 833 

service to underground service, relocating equipment to support construction (home 834 

addition, deck, pool); and upgrading equipment to support a larger main service panel 835 

(60A to 100A or 200A).  ComEd will review the specific customer service revision and, 836 

as necessary, upgrade the associated service wire, secondary, or transformer.  ComEd 837 

processed the following average service revisions between 2005 and 2011: 838 

Year Residential Revision 
Services 

2005 7,110 
2006 6,947 
2007 5,446 
2008 5,513 
2009 4,186 
2010 1,534 
2011 1,045 

7-Year Average 4,450 
 839 

Q. What are the procedures to install a new transformer? 840 

A. ComEd has an assortment of construction standards and engineering practices which 841 

govern the installation of transformers.  ComEd uses ratings for distribution transformers 842 

consistent with industry standard IEEE C57.91, IEEE Guide for Loading Mineral-Oil-843 

Immersed Transformers, during initial transformer installation and when notified by a 844 

customer of a load increase or revision of electrical service. 845 

For oil filled transformers, the aging rate of the insulation is determined by 846 

temperature and the moisture and oxygen content of the oil.  Moisture and oxygen 847 

content are controlled in the manufacturing process.  Insulation aging is a highly non-848 

linear function of temperature that accumulates over time.  Therefore, aging 849 

(deterioration or “life”) of insulation in a transformer is primarily based on continuous 850 
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operation at a rated hottest-spot temperature of 110˚C.  Modern gaskets and O-rings used 851 

in transformers can withstand these oil temperatures continuously and under operating 852 

conditions without seizing or deteriorating, for the life of the transformer. 853 

Q. Mr. Owens makes claims about transformer loading related to internal heat stress.  854 

AG Ex 1.0, 22:1-9.  What can affect the oil temperatures over time? 855 

A. In daily operation, many factors influence the cumulative effect of temperature over time 856 

in causing deterioration of transformer insulation: (1) peak load duration; (2) transformer 857 

type: (3) season (summer / winter); (3) ventilation; and (4) characteristics of load 858 

(residential, commercial, etc.).  IEEE C57.91 recognizes this and states that it is not 859 

possible to predict with any great degree of accuracy the useful life of the insulation in a 860 

transformer.  Transformers operate on a load cycle which repeats every 24 hours.  Loads 861 

on transformers vary through the hours of a day, the days of a week, and through the 862 

seasons of the year.  The best use of a transformer, then, is to balance brief periods of 863 

high transformer winding temperatures with extended periods at low transformer winding 864 

temperatures.  Aggregated kilowatt-hour consumption of residential customers for has 865 

demonstrated that peak loading occurs during a 4 hour period.  As such, load cycles allow 866 

for planned overloading above the transformer nameplate rating.  This strategy for the use 867 

of transformers is routinely employed by utilities across the United States and is accepted 868 

and prudent. 869 

Q. Does this strategy lead to excess transformer failures? 870 

A. No.  Distribution transformer failures may be the result of unavoidable extreme voltage 871 

levels resulting from lightning strikes or potential short circuit conditions.  ComEd does 872 
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not proactively replace distribution transformers based on loading, since failures due to 873 

high loading conditions represent a small portion of all service interruptions.  As such, 874 

proactive transformer replacement due to high thermal loading is not a cost effective 875 

strategy to maintain adequate service reliability. 876 

Q. Mr. Owens opines that “[i]f overheating is repeated enough times, the external paint 877 

will deteriorate and with exposure to the weather, noticeable rusting of the 878 

transformer tank will occur.”  AG Ex. 1.0, 22:4-7.  How do you respond? 879 

A. All transformer paint will eventually deteriorate.  The conclusion that Mr. Owens draws 880 

linking overheating to paint deterioration is not always true.  Conditions other than 881 

heating cause accelerated paint deterioration. 882 

Moreover, painting technology has evolved over the years, in part due to tougher 883 

IEEE paint standards.  The finish for overhead distribution transformers is intended to 884 

satisfy widely diverse atmospheric conditions.  In 1996, IEEE standard C57.12.31, Pole-885 

Mounted Equipment-Enclosure Integrity, which defines the industry standards for paint 886 

on pole type transformers, was created.  The standard included Simulated Corrosive 887 

Atmospheric Breakdown (“SCAB”) tests as part of the regimen of qualifying tests 888 

required in evaluating paint performance.7  Prior to this standard, however, there was no 889 

testing that involved thermal cycling to stress the paint.   890 

                                                 
7 In 1999, IEEE C57.12.28, Pad-Mounted Equipment Enclosure Integrity, was issued, and it defines the 

industry standards for paint on pad-mounted type transformers and was revised to also include SCAB testing.  The 
implementation of this additional test forced manufacturers to modernize their paint technology.  Most transformer 
manufacturers today are using powder coat painting.  The powder coating process, which is highly automated, 
provides a more uniform coverage of complex shapes, including edges and corners, hanger brackets, ground pads, 
and tank bottoms, and provides a superior finish as compared to the older liquid flow painting technology.  The 
powder coat paint utilized is tested for oil resistance to ensure that the color does not shift, blister, streak, and can 
withstand ultraviolet weathering.   
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Q. Is the type of liquid paint used on a transformer also a variable? 891 

A. Yes.  Older liquid paints tend to be less forgiving of thermal cycling than today’s powder 892 

paint technology.  The older liquid paints tended to be more labor intensive and prone to 893 

human error.  Also, the types of liquid paints used varied widely depending on the 894 

manufacturer.  Different paints handle temperature excursions differently.  Older 895 

transformers with liquid flow coated paint will typically deteriorate faster than modern 896 

powder coated paint.  Thermal stress can cause tiny cracks in the paint that allow 897 

moisture and other airborne materials to seep into the paint cracks.  Over time the paint 898 

can lose adhesion to the metal surface.  This results in rust and bigger cracks which 899 

accelerate the deterioration of the finish.  Other variables include surface preparation.  900 

Fundamentally, the paint can fail as a protector if applied over a wet, dirty, rusty, or 901 

greasy surface.  Metal must be thoroughly cleaned before paint is applied. Poor surface 902 

preparation can result in blistering and peeling. 903 

Q. Does ComEd inspect overhead transformers? 904 

A. Yes.  Distribution transformers are inspected during the routine visual inspections 905 

performed every two years for 34kV circuits and every four years for 4kV and 12kV 906 

circuits as discussed in Section III A 2. 907 

Q. Once again, assume that, contrary to your testimony, transformer overloading was 908 

an issue.  Did transformer overloading cause a significant number of interruptions 909 

in this proceeding?  910 
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A. During the six storms that comprise the Summer 2011 Storm Systems, distribution 911 

transformer failures accounted for less than 1% of the total interruptions and customers 912 

affected. 913 

IV. AG Witness Owens’ “Other” Recommendations Are Ill-Conceived and Indicate No 914 
Failure of ComEd’s System 915 

Q. Mr. Owens appears to recommend installation of a number of special purpose 916 

technologies, such as space cables and trip savers.  AG Ex. 1.0, 32:1-34:9.  How do 917 

you respond? 918 

A. Mr. Owen’s discussion is misleading, ComEd already deploys these technologies but 919 

they are costly and should only be used where appropriate.   920 

Q. What are spacer cables and how are they used? 921 

A. Spacer cable is a messenger supported primary distribution system using covered 922 

conductors in a close triangular configuration.  The system has the mechanical strength to 923 

weather storms and the electrical strength to mitigate faults due to phase to ground or 924 

phase to phase contact, tree contact or animal contact.  These systems are designed to be 925 

installed in narrow rights-of-way or areas that are heavily wooded, have high tree 926 

canopies or trimming limitations and restrictions, and have recurring interruptions caused 927 

by tree contact.  The spacer cable provides increased resistance to interruptions caused by 928 

wildlife and tree contact, especially when installed in areas with a history of such 929 

interruptions.  The spacer cable can tolerate momentary tree contact and the covered 930 

conductors deter faults, so that fewer interruptions occur.  The messenger is also able to 931 

deflect branches from the covered conductors and can act as a shield wire for lightning 932 
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protection.  But the cost to replace existing overhead wire with spacer cable is 933 

approximately $75 per foot. 934 

Q. What are trip savers and how are they used? 935 

A. S&C Electric’s TripSaver Dropout Recloser is a self-powered, electronically controlled, 936 

single-phase recloser vacuum recloser that fits in a typical 100A cutout body.  The 937 

TripSaver dropout recloser helps protect against transient interruptions related to trees, 938 

wildlife, lightning, and weather.  Reclosers are similar to fuses in that they protect 939 

equipment from fault current, but unlike fuses, reclosers are multi-shot fault-interrupting 940 

devices that are intended to prevent transient faults from causing permanent interruptions.  941 

Reclosers automatically close after a short open period.   This allows the recloser to 942 

quickly restore power when a fault occurs for a short period, like tree limb contact with 943 

the wire.  But the cost to install a TripSaver is approximately $2,500 per device. 944 

Q. Mr. Owens also recommends that “ComEd should evaluate the feasibility of 945 

replacing selected overhead circuits in the most forested areas with underground 946 

primary and secondary cables and pad mounted transformers.”  AG Ex. 1.0, 34:13-947 

15.  How do you respond? 948 

A. Again, Mr. Owens is proposing a misleading and costly “fix” to an invented problem.  949 

The least cost construction method for ComEd’s is to install overhead facilities, which 950 

allows for the connection of fused sections that serve customers through transformers.  951 

The material cost associated with just the overhead wire that is used is approximately 952 

$3.00 per foot.  If you compare that to an all underground system, the cost for the 953 

material in the cable alone is in the range of around $16 to $47 per foot.  The material 954 
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alone is a factor of 5 to 16 times more for underground than overhead.  The underground 955 

cable cost does not include the cost of installing the necessary conduit and manhole 956 

system required for the cable.  The conduit and manhole system is approximately $650 957 

per foot.  Further, to effectuate repairs to underground cable is more costly in terms of 958 

dollars and time need to restore when compared to overhead facilities. 959 

Q. Mr. Owens also recommends the installation of “Smart” technologies.  AG Ex. 1.0, 960 

41:7-43:5.  How do you respond 961 

A. ComEd has already started to deploy smart grid technologies.  In fact, ComEd has a 962 

Distribution Automation program.  Moreover, the advent of the Electric Infrastructure 963 

Modernization Act (“EIMA”) will permit ComEd to invest substantially more in these 964 

technologies.   965 

Q. Can you briefly review the existing deployment  966 

A. Distribution Automation (“DA”) at ComEd began in the 1990s on the 34kV sub-967 

transmission system and continues today.  ComEd engineers collaborated with Chicago’s 968 

own S&C Electric in the 1990s to develop the ScadaMate switch technology used to 969 

provide automatic sectionalizing. Automation of the 34kV system took place between the 970 

mid-1990s and early 2000s.  Approximately 1,000 ScadaMate switches are installed on 971 

around 300 34kV lines.  All of these switches communicate via a 900MHz radio system 972 

to ComEd’s SCADA system.  ComEd began to implement DA on its 12kV system in the 973 

early 2000s.  To date, approximately 1,600 SCADA controlled vacuum switches are 974 

installed. 975 
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In 2011, in the hope that the EIMA would be passed, ComEd began to pilot S&C 976 

Electric’s newly developed IntelliRupter with pulse-closing technology in both overhead 977 

and underground applications.  The IntelliRupter can verify that a line is clear of faults 978 

before initiating a close operation.  As originally envisioned, the pilot program was 979 

designed for only overhead PulseCloser applications.  However, ComEd engineers 980 

introduced a challenge by requesting a pad-mounted version that did not exist.  ComEd’s 981 

suburban electric distribution system is a hybrid of overhead wire and underground cable.  982 

Faults on the underground distribution system are typically permanent in nature.  983 

However, underground cable is routinely connected to additional downstream overhead 984 

wire, which can experience temporary faults.  The pad-mounted IntelliRupter provides 985 

the benefits of pulse closing to the overhead portions of a hybrid overhead and 986 

underground circuit even when no appropriate overhead location is available for 987 

installation of the IntelliRupter.  This provides installation flexibility and expanded 988 

potential sites for application of the pulse closing technology. 989 

In June 2011, ComEd completed the first U.S. installation of a pad-mounted 990 

IntelliRupter PulseCloser.  This installation takes ComEd a step further in smart grid 991 

deployment, which will provide customers higher service-reliability levels.  ComEd’s 992 

work with S&C Electric on the development of the pad-mounted IntelliRupter was 993 

featured in an industry technical article published in the December 2011 edition of T&D 994 

World magazine. 995 

V. Conclusion 996 

Q. When the evidence you have presented with respect to numerous components of 997 

ComEd system and the design and construction standards applicable to it are 998 
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compared to Mr. Owens’ characterizations of the system, what overall conclusion 999 

should the Commission draw? 1000 

A. Mr. Owens’ “investigation” was inadequate, and he made no attempt to obtain or verify 1001 

important data that a competent and unbiased investigator would have sought out.  The 1002 

inadequacies he claims exist range from mistaken to fanciful.  The conclusions he draws 1003 

about the interruptions and system damage resulting from the Summer 2011 Storms are 1004 

so flawed and inaccurate as to be meaningless, and they deserve no reliance whatsoever.   1005 

Q. Does this complete your rebuttal testimony? 1006 

A. Yes.  1007 


