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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 

and rebuttal panel testimony with John Mehrtens on behalf of ComEd in this 12 

docket? 13 

A. Yes. 14 

Q. Mr. Mehrtens, are you the same John Mehrtens that filed direct panel testimony 15 

and rebuttal panel testimony with William J. Gannon on behalf of ComEd in this 16 

docket? 17 

A. Yes. 18 

B. Summary of Testimony and Conclusions 19 

Q. What are the purposes of your surrebuttal testimony? 20 

A. There are two.  First, we summarize ComEd’s surrebuttal testimonies and how they 21 

respond to the rebuttal testimony filed by Staff and the Illinois Attorney General’s Office 22 
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(“AG”).  Second, we respond to the rebuttal testimony of AG witness Mr. Owens, AG 23 

Ex. 6.0.  Specifically we address his various recommendations and comments regarding 24 

sectionalizing devices, ComEd’s adherence to its construction standards, grounding, 25 

wood poles, and undergrounding of certain distribution facilities.  26 

Q. What, in summary, are your conclusions? 27 

A. We conclude that Mr. Owens has provided no additional support for his erroneous 28 

condemnations of ComEd’s system and its ability to withstand storm conditions.  In 29 

particular:  30 

 ComEd’s system is designed, constructed and maintained in accordance with all 31 

applicable standards and laws.  Further, Mr. Owens’ examples of improper 32 

construction are flawed and without basis. 33 

 ComEd’s grounding practices exceed the National Electric Safety Code 34 

(“NESC”) standards.  Further, ComEd’s strategy regarding the use of static wire 35 

and arresters is appropriate from an engineering, reliability and cost perspective. 36 

 Mr. Owens “analysis” of the age and loading of ComEd’s poles is deeply flawed 37 

and without merit.  Further, ComEd’s guying and pole sustaining methods are 38 

appropriate and in compliance with all appropriate standards and laws.  Mass 39 

planned replacement of poles based solely on age would be an unwarranted and 40 

ineffective investment, and would not prevent the damage from severe storms, 41 

such as experienced in Summer 2011.  A reasonable, informed utility manager 42 

would not make such an investment.  43 

 Mr. Owens lacks the understanding of ComEd’s long term approach to strategy 44 

regarding sectionalizing equipment and its current commitments under ComEd’s 45 
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EIMA plan.  Thus, Mr. Owens’ recommendations are unnecessary.  Furthermore, 46 

his costs estimates regarding this equipment ignore engineering and other costs 47 

and are inaccurate.    48 

 Finally, Mr. Owens’ recommendation regarding undergrounding certain 49 

overhead lines is unnecessary because ComEd already analyzes whether 50 

overhead circuits should be converted to underground.     51 

C. Overview of ComEd’s Surrebuttal Evidence 52 

Q. Who are the other witnesses presenting surrebuttal testimony on behalf of ComEd 53 

and what topics do they address?  54 

A. The following other witnesses also provide rebuttal testimony on behalf of ComEd (those 55 

witnesses who offered direct testimony are identified only by name): 56 

 Mr. Craig Chesley (ComEd Ex. 15.0), ComEd’s Manager of Vegetation 57 

Management, addresses AG witness Mr. Owens’ criticisms regarding ComEd’s 58 

vegetation management practices on rear lots, heavily forested areas, and 59 

otherwise difficult-to-access areas.  He also responds to AG witness Mr. Vogt’s 60 

comments regarding ComEd’s vegetation-related communications with Rolling 61 

Meadows. 62 

 Ms. Emily Kramer (ComEd Ex. 16.0), Manager, Distribution Vegetation 63 

Management, explains why the unique biology and characteristics of trees can 64 

cause unpredictable and unpreventable interruptions in wind conditions far below 65 

Staff witness Mr. Rockrohr’s 60 mph standard.  66 
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 Ms. Cheryl Maletich (ComEd Ex. 17.0), Director of Operations of ComEd’s 67 

Operations Control Center, provides additional data about the timing, location, 68 

and causes of specific interruptions and describes ComEd’s restoration efforts for 69 

the July 11 storm in response to questions posed by Staff witness Greg Rockrohr.  70 

 Mr. Thomas R. Piazza, ComEd Ex. 18.0, provides additional data relating to the 71 

82,449 customer interruptions for the July 11 Storm in respond to the rebuttal 72 

testimony of Staff witness Greg Rockrohr.   73 

 Mr. Eugene (“Gene”) Shlatz, P.E. (ComEd Ex. 19.0), a Director of the Energy 74 

Practice at Navigant Consulting Inc. and an expert in the assessment and review 75 

of the condition, performance, and reliability of large systems, responds to Mr. 76 

Owens’ characterizations of ComEd’s system conditions in comparison to norms 77 

and refutes his claims that the recommendations are either indicative of 78 

deficiencies on ComEd’s system or supportive of any conclusion that the 79 

interruptions relating to the Summer 2011 Storm Systems were preventable.  Mr. 80 

Shlatz also confirms that adopting Mr. Owens’ recommendations would be 81 

ineffective and unreasonably costly.  Finally, Mr. Shlatz provides additional data 82 

in response to Mr. Rockrohr’s rebuttal testimony. 83 

 The panel of Ms. Maggie Duque and Mr. Hector Artze (ComEd Ex. 20.0), both 84 

of whom have decades of electric utility experience, including in benchmarking 85 

and storm response, briefly respond to Mr. Owens’ claims that ComEd’s storm 86 

response was impeded by the condition of the system or not having adopted his 87 

recommendations.  They emphasize that the objective performance data debunk 88 

Mr. Owens’ claims of systemic deficiency. 89 
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D. Itemized Attachments to Testimony 90 

Q. Do you have any attachments to your testimony? 91 

A. Yes.  We have one attachment, ComEd Ex. 14.01. 92 

II. Design, Construction and Maintenance of ComEd’s Distribution System 93 

A. ComEd’s Adherence to Maintenance Standards 94 

Q. Mr. Owens claims that his inspection of ComEd’s distribution system demonstrates 95 

that ComEd is not adhering to its own maintenance standards.  Owens Reb., AG Ex. 96 

6.0, 8:15-9:9.  How do you respond? 97 

A. Mr. Owens errs.  ComEd routinely inspects overhead facilities on circuits energized at 98 

34 kV on a two-year cycle and circuits energized at 4kV or 12kV on a four-year cycle per 99 

the Overhead Distribution Circuit Inspection and Maintenance program.  Poles and 100 

crossarms cracks may develop in between inspections.  Further, as we testified in rebuttal 101 

testimony, ComEd further uses a highly experienced and specialized contractor to inspect 102 

wood poles in addition to the circuit inspections mentioned earlier.  Further, large checks 103 

(i.e. cracks or splits) in a pole are not a structural problem unless it leads to decay of the 104 

pole’s interior and such decay can only be recognized by trained analysis.  To the extent 105 

that Mr. Owens suggests that ComEd replaces wood poles or crossarms before they 106 

crack, he provides no evidence that this is good utility practice or beneficial to customers. 107 

Q. Mr. Owens claims his conclusion is supported by referring to a picture of a utility 108 

pole with a pole top extension, AG Ex. 6.04.  In particular, he states, “A subsequent 109 

review of ComEd’s construction standards did not illustrate or allow for a single 110 
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pole similar to the pole shown in AG Exhibit 6.04.”  Owens Reb., AG Ex. 6.0, 8:14-111 

16.  Is he correct? 112 

A. No.  The pole shown in AG Exhibit 6.04 has a wooden pole top extension that was 113 

utilized by ComEd between 1959 and 1972 per construction standard C7080, Installation 114 

of Wood Pole Risers1.  The style and color of the surge arrester and insulators in AG 115 

Exhibit 6.04 is consistent with hardware that was manufactured prior to the mid-1960s.  116 

The “aesthetics” of overhead power lines was heavily influenced by the administration of 117 

Lyndon B. Johnson, who served as President of the United States (“US”) from 1963 to 118 

1969.  The color of equipment (transformers, insulators, arresters, etc.) in the US can be 119 

used as a means of estimating equipment age.  During the mid-1960s, the color of most 120 

electrical products found on poles and in substations along US highways changed from 121 

brown to sky blue grey.  It is commonly held that the color change was a federal mandate 122 

that resulted from “The Highway Beautification Act of 1965.”  As such, the facilities in 123 

question have successfully remained in service for 40-50 years.  We have also reviewed 124 

historical construction standards from other utilities, and several other utilities also used 125 

similar wooden pole top extensions at roughly the same time.  Furthermore, Mr. Owens 126 

also supports the use of pole top extensions in order to add static wire protection to 127 

distribution circuits.  See Owens Dir., AG Ex. 1.0, 37:13-16. 128 

Q. Mr. Owens also suggests that the deteriorated pole top shown in AG Ex. 6.05 and 129 

the deteriorated crossarm shown in AG Ex. 6.06 are inconsistent with good utility 130 

practice.  Owens Reb., AG Ex. 6.0, 8:18-9:9.  How do you respond? 131 

                                                 
1 Currently, this constructions standard is numbered C7443 and entitled Fiberglass Pole Top Extension. 
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A. As we explained in our rebuttal testimony (ComEd Ex. 7.0 at 14-17), ComEd has the 132 

Overhead Distribution Circuit Inspection and Maintenance program for routine 133 

inspection and maintenance of its energy delivery system, whereby 34kV circuits are 134 

inspected on a two-year cycle and 4kV or 12kV circuits are inspected on a four-year 135 

cycle.  These routine inspections include identifying safety, reliability, and material 136 

condition issues.  Split pole tops and cracked crossarms are included as part of their 137 

Overhead Distribution Circuit Inspection procedure.  Non-conformance items are 138 

identified, and are scheduled for correction based on the established work prioritization 139 

process.  In the last four years, ComEd has completed the following corrective 140 

maintenance repairs based on inspection results: approximately 1,100 crossarms and 750 141 

split pole tops. 142 

Q. Mr. Owens cites the street light interruptions the City of Rockford (“Rockford”) 143 

experienced in 2011 as support for his conclusions.  Is this valid? 144 

A. No.  First of all, we must emphasize what it is that Mr. Owens is relying on.  He states 145 

that he only relied upon what City employees told him and appears to have completed no 146 

independent analysis or verification whatsoever.  He provides no analysis as to the cause 147 

of the interruptions, which could be related to events beyond ComEd’s control, such as 148 

weather, auto accidents, vandalism, etc.  Specifically, Rockford records street light 149 

interruptions that occur through citizen reports, police reports, its own public works 150 

employees, etc., and when restoration occurs.  Once a street light is reported out, 151 

Rockford regularly checks with ComEd’s External Affairs or a ComEd duty supervisor to 152 

determine if power to the area has been restored and it will perform its own field checks.  153 

There are approximately 300 traffic signals in Rockford, meaning that 53 outages for the 154 
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year would represent only .05% of potential signal interruptions lasting greater than 8 155 

hours (300 lights times 365 days = 109,500 potential outages). In short, these anecdotes 156 

prove nothing about the preventability of interruptions caused by storm damage. 157 

We also emphasize that ComEd meets routinely with municipalities, including 158 

Rockford, to discuss a wide range of issues including reliability.  ComEd also provides 159 

annual reliability reports to approximately 400 communities.  Engineering personnel from 160 

the appropriate Region will partner with ComEd’s External Affairs Department when 161 

necessary for in-depth discussions regarding reliability.  Also, Rockford’s Public Works 162 

Department works closely with ComEd’s External Affairs and Operating Departments to 163 

alert ComEd to the interruptions so that restoration occurs as quickly as possible.  Finally, 164 

ComEd has met with Rockford officials, on multiple occasions following the Summer 165 

2011 storms.  Earlier this year, ComEd replaced or repaired over 14,400 feet of 166 

underground residential cable and installed nearly 11,500 feet of overhead spacer cable 167 

on circuits serving customers in the Rockford area. 168 

B. Grounding Practices 169 

Q. Mr. Owens continues to recommend the need to employ more frequent inspection 170 

and testing of their pole/circuit grounds and lightning protection system.  Owens 171 

Reb., AG Ex. 6.0, 11:15-16.  How do you respond? 172 

A. Mr. Owens’ recommendation is without merit.  ComEd’s grounding practices exceed 173 

NESC standards.  For a multi-grounded system, the NESC requires that there be four 174 

grounds in each mile of overhead primary line.  There is no specific NESC requirement 175 

for the resistance of each driven ground electrode on a multi-grounded system.  176 

Grounding and ground rod resistance are affected by several factors, including chemical 177 
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makeup of soil, temperature of the soil, and amount of moisture present in the soil.  These 178 

factors can vary from location to location and from season to season.  As a result, 179 

ComEd’s construction standards require that driven ground rods be a minimum of 30 feet 180 

(4-8 foot copper clad or 3-10 foot stainless steel rods).  This allows the ground rod to 181 

penetrate permanent moisture below the frost-line where it is less susceptible to seasonal 182 

variations in rainfall and temperature and effectively exceeds the NESC Rule 094 183 

requirements by a factor of four.   184 

ComEd’s construction standards further require surge arrester spacing of multi-185 

grounded systems every 600 feet.  Since each surge arrester location has a driven ground 186 

that is interconnected to the neutral, this effectively exceeds the NESC Rule 096 187 

grounding requirement by a factor of two.  In many cases, ComEd further supplements 188 

grounding by intermediately placed equipment, which also have ground rods installed.  189 

Prior field measurements of installed grounds by ComEd indicated that the ground 190 

resistance readings for 4 rods is consistently lower than 10 ohms and usually around 7 to 191 

8 ohms.  Also, in early 2010, ComEd introduced a new bimetallic copper clad steel 192 

ground wire to deter pole ground theft.  Broken and stolen grounds are included as part of 193 

the Overhead Distribution Circuit Inspection and Maintenance program.  In the last four 194 

years, ComEd has completed the following corrective maintenance repairs based on 195 

inspection results: approximately 1,700 broken or stolen grounds.  ComEd believes that 196 

its grounding practice is fundamentally sound.  197 

Q. Mr. Owens testifies that ComEd’s standards call for static wire on its 34kV system 198 

but that he observed 34kV circuits without static wire.  He adds that “34 kV circuits 199 

that are currently without static shield wire can easily be retrofitted to 200 
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accommodate a static shield wire by using the shield wire bayonet bracket as 201 

detailed in my direct testimony.”  Owens Reb., AG Ex. 6.0, 12:5-16.  How do you 202 

respond?   203 

A.  Again, Mr. Owens demonstrates his lack of knowledge of ComEd’s distribution system.  204 

On ComEd’s 34kV system, many lines were previously built with a shield (or static) 205 

wire.  In 1993, ComEd published the results of a comprehensive lightning protection 206 

analysis that led to the development of a revised 34kV lightning protection design.  The 207 

analysis showed that installing the newly available metal oxide varistor (“MOV”) type 208 

surge arresters on all 3 phases was more reliable and more cost effective than a static wire 209 

design.  ComEd implemented the new standard in 1993, and since then it has been 210 

utilized in the design of numerous 34kV lines.  Thus, not all 34kV circuits would or 211 

should have static wire.   212 

Further, IEEE 1410, IEEE Guide for Improving the Lightning Performance of 213 

Electric Power Overhead Distribution Lines, notes that the cost of static wire construction 214 

is higher due to the static wire conductor, pole grounds, and extra pole height necessary 215 

to support the static wire with a sufficient shielding angle.  In addition, line outages 216 

would be necessary to string in the static wire.  These ancillary requirements far exceed 217 

the $400 material cost for a bayonet style pole top extension as Mr. Owens suggests.  218 

IEEE 1410 also notes that the greater structure height attracts more direct flashes.  As 219 

such, ComEd only utilizes static wire construction on transmission lines.  ComEd’s 220 

strategy regarding the use of static wire and arresters is appropriate from an engineering, 221 

reliability and cost perspective. 222 
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C. Age of ComEd Wood Poles 223 

Q. Mr. Owens testifies that “ComEd witnesses Gannon and Mehrtens refer to Table 224 

253-2 of the NESC standards which in fact were phased out, and as required by the 225 

NESC, shall not be used after July 31, 2010. It appears ComEd is referencing Code 226 

standards that are no longer current.”  Owens Reb., AG Ex. 6.0, 13:1-4.  Do you 227 

agree? 228 

A. No.  ComEd designs and constructs its delivery system in accordance with a detailed set 229 

of written standards, which incorporate applicable portions of the NESC as required 230 

under Part 305 of Title 83 of Illinois Administrative Code (“Ill. Admin. Code”).  Section 231 

305.20 requires Illinois utilities to construct their systems to the NESC C2-2002 edition 232 

(“2002 NESC”).  Specifically, Part 305.20 provides:   233 

a) This Part shall apply to electric utilities and those telecommunications 234 
carriers subject to Section 8-505 of the Public Utilities Act [220 ILCS 5/8-235 
505].  236 

b) The Illinois Commerce Commission adopts as its rules the following 237 
portions of the National Electrical Safety Code C2-2002 (2002 edition, 238 
approved June 4, 2001, published by the Institute of Electrical and 239 
Electronics Engineers, Inc., 3 Park Avenue, New York NY 10016-5997):  240 

1) Section 2 (Definitions of Special Terms);  241 
2) Section 9 (Grounding Methods of Electric Supply and 242 

Communications Facilities);  243 
3) Part 2 (Sections 20-27:  Safety Rules for the Installation 244 

and Maintenance of Overhead Electric Supply and 245 
Communication Lines); and  246 

4) Part 3 (Sections 30-39:  Safety Rules for the Installation 247 
and Maintenance of Underground Electric Supply and 248 
Communication Lines).  249 

c) No incorporation in this Part includes any later amendment or edition.  250 

Furthermore, 83 Ill. Admin. Code Section 305.40 incorporates a “grandfather 251 

clause” for older facilities so the appropriate version of the code for any given installation 252 

is dependent upon the date of its original construction.  The NESC is now on a five-year 253 
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revision cycle.  Prior to 2002, the NESC was on a three-year revision cycle.  The dates 254 

are important because when the code is revised to incorporate new rules, existing lines 255 

are "grandfathered" as long as they are safe.  To determine if a line has been constructed 256 

according to code, one must first determine the year it was constructed. 257 

Even though the Illinois Commerce Commission (“Commission”) has not adopted 258 

the newer versions of the NESC, it is ComEd’s internal practice to incorporate new code 259 

requirements regardless of adoption (unless they would be less stringent).  References to 260 

the 2007 version of the NESC (“2007 NESC”) can be found in ComEd’s distribution 261 

Construction Standards and ESPs.  Work is already underway to incorporate new 262 

requirements of the 2012 NESC. 263 

Q. Do you agree with the analysis of the loading on wood poles as conducted by Mr. 264 

Owens?  Owens Reb., AG Ex. 6.0 at 13-17.  265 

A. No.  Mr. Owens “analysis” is deeply flawed and without merit.  It appears that Mr. 266 

Owens downgraded ComEd Class 2 poles to Class 4 poles and then kept loading the 267 

poles in his “analysis” until they surpassed appropriate standards.  Poles Mr. Owens 268 

analyzes do not exist in ComEd’s service territory.  Thus, his analysis is misleading and 269 

not based in reality.   270 

Q. Didn’t Mr. Owens modify the examples in ComEd’s response to Staff data request 271 

OUT 1.03 Attach 1 and in ComEd Ex. 7.01 and was able to overload poles?   See 272 

Owens Reb., AG Ex. 6.0, 15:20-21.   273 

A. Yes.  However, each pole must be designed to meet the needs of the specific location.  274 

Field designers make construction decisions on required pole height and class based on: 275 
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(1) the equipment to be on the pole, (2) required conductor heights, (3) wire size, (4) span 276 

length, and (5) desired grade of construction.  To support this, ComEd provides guidance 277 

to its Engineers through our ESP 5.3.2.4, Pole Class Selection, Sustaining and 278 

Calculation of Guying Requirements and several Construction Standards, such as C7023 279 

“Vertical Pole Loading.”  Further, Section 24 of the NESC specifies grades of 280 

construction on the basis of the required strengths for safety.  The relative order of grades 281 

of distribution construction is B, C, and N, with Grade B being the highest or strongest.  282 

Grade C construction is the normal construction grade most commonly used on ComEd’s 283 

system, including on private rights-of-way or public rights-of-way.  Grade B construction 284 

is encountered less frequently on ComEd’s system, usually required for railroad 285 

crossings, limited access highway crossings, and or navigable waterways. 286 

The 2002 NESC provides two methods for wood pole design using overload and 287 

strength factors.  In the first method, a strength factor, which is a material strength 288 

multiplier that is less than or equal to 1.0 is applied to a material strength to reduce it.  289 

The strength factors for Grade B are less than or equal to Grade C.  The lower strength 290 

factors for Grade B produce a line that is stronger than a Grade C line because less of the 291 

material’s full strength is permitted to be used for Grade B construction.  The overload 292 

and strength factors are applied to combined Vertical2, Transverse3, and Longitudinal4 293 

wind and ice loads applied to the structure.  (see Diagram 1 Below) 294 

                                                 
2  The weight of equipment, conductors, ice on conductors and any hardware on conductors, such as 

spacers. 
3 The horizontal load applied at a right angle to the direction of the line 
4 The load applied in line with direction of the pole line, such as dead-end conductors and changes in 

conductor tensions. 
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 295 

Diagram 1 296 

The overload factors in NESC Table 253-1 in Section 25 (Loadings for Grades B and C) 297 

must be used in combination with the strength factors in NESC Table 261-1A in Section 298 

26 (Strength Requirements).   299 

The second method requires the use of NESC Table 253-2 in conjunction with 300 

NESC Table 261-1B. This method primarily uses overload factors to increase safety, as 301 

the strength factors are equal to 1.0.  The combined effect of the overload factor in NESC 302 

Table 253-1 and the strength factor in NESC Table 261-lA can be determined by dividing 303 

the overload factor by the strength factor.  304 

The 2002 NESC states that for wood, either of these methods meet the basic 305 

requirement for safety.  The 2007 NESC deleted the second method for wood pole design 306 

and provides a new alternative, which separates the safety factor into a load factor 307 

component and a strength factor component, provides similar, but not identical, results.  308 

Examples (for structures not located at crossings) include: 309 
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 Per NESC Table 253-1, the transverse wind overload factor of a Grade B 310 
line is 2.50.  Per NESC Table 261-IA, the wood pole strength factor of a 311 
Grade B line is 0.65.  The combined effect of these factors is 2.50 ÷ 0.65 = 312 
3.85.  This value is comparable to the alternate overload factor in NESC 313 
Table 253-2 of 4.00. 314 

 Per NESC Table 253-1, the transverse wind overload factor of a Grade C 315 
line is 1.75.  Per NESC Table 261-IA, the wood pole strength factor of a 316 
Grade CB line is 0.85.  The combined effect of these factors is 1.75 ÷ 0.85 317 
= 2.06.  This value is comparable to the alternate overload factor in NESC 318 
Table 253-2 of 2.00.  319 

Q. Do you have any further comments concerning Mr. Owens’ loading analysis? 320 

A. Yes.  All conductors, including communication conductors, contribute and must be taken 321 

into account, when computing proper loading.  ComEd agrees that the wind blowing on 322 

the conductors in the span is one of the largest contributors to the bending moments 323 

acting on a pole.  Owens Reb., AG Ex. 6.0, 20:12-16.  ComEd also notes that it is 324 

possible to overload a structure by adding additional attachments such as transformers, 325 

secondary and service wires, telephone wires, and CATV.  ComEd further notes that 326 

class 2 poles are typically utilized where equipment such as transformers are installed.  327 

As such, Mr. Owens’ pole loading analysis with the arbitrary addition of CATV and 328 

phone circuits as well as an unbalanced house service drop for electric, CATV, and phone 329 

still indicated that the loading condition only utilized 98% of the pole’s available strength 330 

rating.  It was only when Mr. Owens reduced the pole strength to a class 4 pole that he 331 

was able to overload it at a value of 140% of rated pole strength. 332 

Q. What ComEd distribution system assets did Mr. Owens consider? 333 

A. The assets under consideration by Mr. Owens were Grade C construction almost 334 

exclusively built before the 1990s when larger 477 All Aluminum Conductor (“AAC”) 335 

conductors began to be utilized.  Prior to the 1990s, 266 AAC conductors were the largest 336 
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used.  Even smaller 1/0 All Aluminum Alloy Conductor (“AAAC”) and #4 or #6 copper 337 

conductors are also prevalent on fused lateral taps. 338 

Q. Does Mr. Owens’ hypothetical need to be modified as a result? 339 

A. Yes.  Given these facts, ComEd modified and corrected the hypothetical analysis 340 

submitted by Mr. Owens to reflect likely field conditions.  The following practical 341 

modifications were made:  (1) a 40 foot Class 2 pole was used (versus a 40 foot Class 4); 342 

(2) 266 kcmil Daisy AAC primary conductors were used (versus 477 kcmil Cosmos 343 

AAC); and (3) a 75kVA transformer weighing about 800 pounds (versus 90 lbs) was 344 

used.   345 

The other wires attached to the pole below the neutral were as per Mr. Owens’ 346 

assumptions for the hypothetical pole.  ComEd performed a nonlinear load analysis using 347 

PLS-Pole software by Power Line Systems, Inc.  This is the same software package 348 

employed by Mr. Owens to model his hypothetical pole.  Contrary to Mr. Owens’ 349 

analyses, ComEd followed the requirements of NESC Rule 260A1 for nonlinear analyses 350 

and applied loads to the pole devoid of the NESC Rule 250B load factors.  In order to 351 

achieve approximately the same net safety factor for the pole design, ComEd adjusted the 352 

wood pole strength factor (0.85) downward by multiplying it by the inverse of the 353 

prescribed load factor for wind loads (1.75).  This is a conservative approach in that a 354 

substantial portion of the total transverse load on the pole is due to wire tension loads 355 

from the tap conductors, which have a prescribed NESC load factor of 1.30.  Note that 356 

Mr. Owens’ analyses applied a vertical load factor of 1.90, transverse load factors of 357 

either 2.20 or 1.75 for wind, and 1.30 for wire tension to determine the equilibrium 358 
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deflected position of the pole.  Mr. Owens’ approach compounds the effects of the loads 359 

in terms of estimating the total, resulting bending stresses in the pole.   360 

ComEd utilized a load factor for wind of 1.75 for “Elsewhere” rather than the 361 

2.20 for “At Crossings” as was utilized by Mr. Owens in two of his three analyses 362 

because typical ComEd poles are not located “At Crossings.”  This is particularly the 363 

case for facilities serving residential areas where service drops for electric, CATV, and 364 

phone would exist.  The results of ComEd’s nonlinear analysis show that this 365 

“hypothetical” but more realistic pole would be stressed to about 92% of its capacity at 366 

the groundline.  Note that the NESC permits but does not require that wood poles be 367 

designed utilizing a nonlinear analysis which takes into account the deflection of the 368 

poles.5  Performing a linear analysis of this structure shows that this “hypothetical” pole 369 

would be stressed to about 77% of its capacity at the groundline.   370 

Q. What is your conclusion regarding Mr. Owens’ “analysis”? 371 

A. Mr. Owens’ “hypothetical” pole has no basis in fact.  When the calculation is corrected to 372 

reflect the reality of ComEd’s system and good utility practice, it is clear that ComEd’s 373 

poles are appropriately loaded.  374 

Q. Mr. Owens testified that your rebuttal testimony “suggests that as long as the 375 

minimum breaking strength of the wood pole is not exceeded, then no guying is 376 

required.”  He concludes that “This is not practical in the real world and can lead to 377 

leaning, unstable poles, conductor vertical issues, and vulnerable attachments.”  378 

Owens Reb., AG Ex. 6.0, 19:9-12.  How do you respond? 379 

                                                 
5 Rule 260A1 of the more recent editions of the NESC says “…allowance may be made for such 

deformation, deflection, or displacement of supporting structures….” (emphasis added). 
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A. Mr. Owens seems to imply that a leaning pole is indicative of a defective pole.  This is 380 

simply not true “in the real world.”  381 

Q. What are ComEd’s standards regarding guying? 382 

A. Although not perfectly attainable, pole designs aim for a rigid structure, one that will not 383 

move in the ground when an unbalanced horizontal load is applied at its top.  Wood poles 384 

are typically installed by making a circular excavation in the ground with a power auger, 385 

inserting the pole directly into the excavation, and backfilling the void between the pole 386 

and the sides of excavation.  Direct-embedded wood structures depend on the 387 

surrounding earth to resist the forces due to wind and wire tension acting on it.  The 388 

embedded portion of a pole provides this resistance by distributing the load over a 389 

sufficient area of soil.  The depth setting of the pole, the kind of soil, quality of backfill, 390 

and degree of compaction can influence the stiffness and strength of the foundation.  391 

Where imbalanced loads are present, an anchor guy is typically provided to counteract 392 

the direction of imbalanced pull forces.  Unbalanced conductor tensions occur where the 393 

conductor size is changed or where there is an appreciable change in the span lengths.  A 394 

guy and anchor will prevent a pole from leaning due to unbalanced load.  The guy and 395 

anchor assembly in conjunction with the pole needs to support the sum of the following 396 

loads: (1) conductor tension loads, (2) maximum wind/ice loads on the conductors (as 397 

defined by NESC Loading Districts), (3) wind loads on the supporting structure (pole), 398 

and (4) wind loads on the material and equipment attached to the structure. 399 

Q. Are there times where a guy and anchor cannot be used? 400 
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A. Yes.  Sometimes unbalanced loads cannot be served by anchor guys because of space 401 

limitations, appearance, customer requirements, or other reasons.  In these cases, a push 402 

pole or foundation cribbing (sometimes referred to as underbracing, planking, or keying) 403 

is used in place of an anchor guy in crowded or residential areas when exposed guys 404 

would be dangerous, unsightly or impractical.  A push pole is placed at an angle leaning 405 

into the imbalanced pole and attached at the top so that it pushes against the force to be 406 

balanced.  Cribbing involves placing planks, stones, concrete or other supports at the 407 

bottom of the pole on one side and near the surface of the earth on the other side.  These 408 

objects counteract the strain being put on the pole from one direction.  See Diagram 2 409 

below. 410 

 411 

Diagram 2 412 

Q. Other than use of the guying method, are there other wood pole sustaining 413 

techniques? 414 
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A. A wood pole has sufficient strength to withstand some side strain associated with angles 415 

and conductors.  ComEd requires pole sustaining when the unbalanced load that is listed 416 

under the “Maximum Resultant Conductor Tension In Pounds” in Construction Standard 417 

C7150, Pole Sustaining Capabilities, is exceeded.  Most of ComEd’s pole sustaining 418 

techniques increase the pole sustaining capacity of the pole simply by increasing the area 419 

of soil that supports the pole.  See ComEd Construction Standard C7150.   420 

Construction Standard C7035, Normal Pole Setting Depths, provides basic pole 421 

sustaining based on the surrounding earth.  Construction Standard C7155, Pole 422 

Sustaining, Wood Plank, simply installs wooden planks beneath the ground line to give a 423 

wider profile for support.  Construction Standard C7160, Pole Sustaining, Extra Depth 424 

Setting, adds pole sustaining capacity by installing the pole deeper than the normally 425 

prescribed depth.  This varies with pole class.  The wider the pole (or higher the class), 426 

the deeper it is set.  Again, this simply increases the amount of pole-soil contact.  The 427 

engineer, therefore, has to identify areas or conditions where pole embedment depths in 428 

soil may have to be greater than the minimum depth of 10 percent, plus 2 feet.  429 

Construction Standard C7170, Pole Sustaining – Concrete/Aggregate, increases pole 430 

sustaining capacity by widening the pole-soil contact surface at the pivot points.  We note 431 

that concrete is the only approved method in the C-Standard for joint use with the phone 432 

company in ComEd areas.  Construction Standard C7180, Push Pole, supports the pole by 433 

installing another pole to brace against the tension.  This is not a common method and 434 

should be used only in extreme cases when no other method is available. Generally, the 435 

non-guyed methods are not capable of sustaining full tension conductors.  They are 436 
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intended to add to the normal capacity of the pole so that small local load can be 437 

sustained.   438 

Q. Even with guying and other pole sustaining techniques, will poles lean? 439 

A. Yes.  With time, wood poles may not remain plumb due to unbalanced loads or wind 440 

action on rain saturated ground (in similar fashion as uprooted trees).  Leaning of wood 441 

pole structures is tolerable, provided excessive angular displacements are avoided, pole 442 

strength is adequate considering additional loads from the pole being out of plum and 443 

adequate clearances are maintained.  When poles lean, the sag of some conductors 444 

increases.  As the sag increases, vertical clearances can be affected. Under ComEd’s 445 

Overhead Distribution Circuit Inspection and Maintenance program, leaning poles and 446 

clearance violations are inspected.  Non-conformance items are identified, and are 447 

scheduled for correction based on the established work prioritization process.  In the last 448 

4 years, ComEd has completed the following corrective maintenance repairs based on 449 

inspection results: approximately 60 leaning poles, 300 broken or slack guy wires, and 450 

2,900 clearance violations.6  We note that often times clearance violations, which are 451 

when clearances are not maintained, occur when individuals and businesses build too 452 

close to ComEd facilities.   453 

Q. Mr. Owens claims that ComEd does not utilize Class 2 poles.  Owens Reb., AG Ex. 454 

6.0, 14:18-20.  How do you respond? 455 

                                                 
6 We note that two of the poles that Mr. Owens cites in testimony have been either straightened or replaced.  

The pole depicted in AG Ex. 6.20 was identified in November 2011 and straightened in January 2012.  The pole 
depicted in AG Ex. 6.26 was identified during the course of performing other work in April 2012 and replaced. 
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A. Mr. Owens simply errs.  Based on available material usage data between 2003 and 2011, 456 

90% of the wood poles installed were 35’ to 50’ in height.  Similarly, 60% of the wood 457 

poles installed were Class 2 or stronger in strength. 458 

Q. Mr. Owens claims that the age of ComEd’s distribution poles has reached the point 459 

where they must be replaced.  Owens Reb., AG Ex. 6.0, 18:8-10.  How do you 460 

respond? 461 

A. The useful service life of a wood pole is a key concern of the utility industry.  ComEd 462 

notes that the utility industry typically applies an economic/accounting service life 463 

expectancy for wood distribution poles of 30 to 40 years.  A percentage of poles are 464 

removed in upgrading of lines or relocations of right-of-way well before removal is 465 

needed for structural reasons.  A 2002 paper analyzed the purchasing, inspection, and 466 

maintenance practices related to wood use by 261 North American utilities.  Wood pole 467 

life estimates were evaluated based upon pole purchasing rates for utilities for all 468 

purposes (replacement, road widening, car poles, expansion, etc.)  It was concluded that it 469 

was not unreasonable to expect a wood pole line that is managed and maintained to have 470 

a life of 75 years or more.  According to Dr. Jeff Morrell, wood preservation expert at 471 

Oregon State University, there is an increasing body of evidence to suggest that average 472 

service lives for wood poles may extend to 70 to 100 years where poles are properly 473 

specified and maintained.7  As such, age alone is not a good predictor of the future 474 

performance of wood poles.  ComEd utilizes pole condition, as defined by decay and 475 

                                                 
7 M. Mankowski, E. Hansen, and J.J. Morrell. 2002 Wood pole purchasing, inspection and maintenance: a 

survey of utility practices. Forest Products Journal 52(11/12):43-50; Stewart, Wood Pole Life Span. What You Can 
Expect, Engineering Data Management, Western Wood Preservers Institute Wood Pole Newsletter, Volume 20, 
1996; J.J. Morrell, North American Wood Pole Council, Estimated Service Life of Wood Poles, Technical Bulletin 
12-08, 2008. 
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other material condition deficiencies to identify the point when pole replacement or 476 

reinforcement becomes critical.  This is a consistent practice in the utility industry.  The 477 

wood pole evaluation and rehabilitation is provided to a vendor who specializes in this 478 

type of analysis.  Decay rates vary and are dependent on a variety of material and 479 

environmental conditions as well as maintenance history.  The probability of poles 480 

degrading at the ground level is considerably higher than they are at above ground levels. 481 

At the ground level, the right combination of cyclic moisture and temperature conditions 482 

exists for degradation to initiate and grow.  Mass planned replacement of poles based 483 

solely on age would be an inefficient investment, and would not prevent the damage from 484 

severe storms, such as experienced in Summer 2011. 485 

D. Sectionalizing Equipment on ComEd’s Distribution System 486 

Q. AG witness Mr. Owens made several recommendations regarding manual gang-487 

operated load break switches, SCADA mounted and controlled gang-operated load 488 

break switches, and mid-circuit reclosers.  Owens Reb., AG Ex. 6.0 at 3-7.  How do 489 

you respond to these various recommendations?  490 

A. It is clear based on Mr. Owens’ recommendations that he neither knows ComEd’s long 491 

term sectionalizing strategy regarding distribution circuits operating at 4 kilovolt (“kV”) 492 

and 12kV or its commitments pursuant to Energy Infrastructure Modernization Act 493 

(“EIMA”), which was enacted on October 26, 2011.  As an owner and operator of a 494 

distribution system, ComEd developed a strategy to deploy Distribution Automation 495 

(“DA”) on its system that is most beneficial to its customers both from a reliability and 496 

cost benefit perspective.  With ComEd’s long term strategy and the passage of EIMA and 497 
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ComEd’s Infrastructure Investment plan8, Mr. Owens’ recommendations are without 498 

merit as ComEd as appropriately designed, constructed and maintained its electric 499 

distribution system.    500 

Q. Can you explain ComEd’s long term sectionalizing strategy regarding lines 501 

operating at 34kV and distribution circuits operating at 4kV and 12kV? 502 

A. Yes.  ComEd has been installing DA on our system since 1992.  The early stages of 503 

automation deployment were Scada-Mate switches (manufactured by S&C Electric 504 

Company) on our lines operating at 34kV, with a focus on protecting our smaller 505 

substations known as Distribution Centers (DCs).  ComEd engineers collaborated with 506 

S&C in the 1990s to develop the ScadaMateTM switch technology used to provide 507 

automatic sectionalizing.  Currently, there are over 940 automatic sectionalizing devices 508 

installed on our 34kV lines.  Over 85% of our 34kV lines have automatic sectionalizing 509 

devices with another 100 planned during the EIMA build out.    510 

With respect to the distribution system operating at 4kV and 12kV, ComEd began 511 

installing sectionalizing devices in 2001.  Our original approach was to improve 512 

reliability by installing a recloser at approximately the midpoint of circuits, otherwise 513 

known as mid-circuit reclosers.  Reclosers are similar to fuses in that they protect 514 

equipment from fault current, but unlike fuses, reclosers are multi-shot fault-interrupting 515 

devices that are intended to prevent transient faults from causing permanent outages.  516 

Reclosers automatically close after a short open period.  This allows the recloser to 517 

quickly restore power when a fault occurs for a short period, like tree limb contact with 518 

the wire.  In 2007, ComEd began to install loop schemes, which are more beneficial to 519 

                                                 
8 http://www.icc.illinois.gov/electricity/InfrastructureInvestmentPlans.aspx 
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improving the reliability of circuits than the mid–circuit recloser approach recommended 520 

by Mr. Owens.  In a loop scheme, reclosers are configured to work together to 521 

automatically restore customers via alternate power sources.  Since 2008, loop schemes 522 

have been the primary installation approach.  Since 2007, over 1,400 reclosing devices 523 

have been installed on the 4kV and 12kV distribution system with another 2,500 planned 524 

during the EIMA build out.  With this next phase of device installations over the next 5 525 

years, ComEd will be further subdividing respective circuits, through the loop scheme 526 

approach, to aid with the continued decrease in customers affected during mainline 527 

system faults.  Thus, the existing deployment of DA devices on the system, coupled with 528 

the EIMA deployment strategy, makes Mr. Owens’ recommendations unnecessary. 529 

Q. Mr. Owens asserts that his recommendation “supports ComEd’s statement that had 530 

more sectionalizing devices been on the ComEd distribution system, it would have 531 

improved their ability to restore electric service to potentially 50% of all customers 532 

affected by any individual outages.”  Owens Reb., AG Ex. 6.0, 4:18-21; See also 7:4-533 

8.  How do you respond? 534 

A. Mr. Owens’ assertion is incorrect.  First, Mr. Owens supports his statement by misstating 535 

ComEd’s response to Staff data request OUT 1.07.  See ComEd Ex. 14.01.  ComEd’s 536 

response to Staff data request OUT 1.07 did not concern all interruptions resulting from 537 

the Summer 2011 Storms.  Instead, ComEd addressed a specific type of interruption, 538 

stating: “Distribution automation would isolate the faulted circuit section to reduce the 539 

number of customers affected by that specific outage event by 50 percent.  Thus, ComEd 540 

did not represent that 50 percent of all outages during the storm would have been 541 

restored.”  Second, Mr. Owens’ claim is itself unsubstantiated.  He provides no evidence 542 
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to support his claim.  But obviously, additional DA would have helped reduce the impact 543 

of the Summer 2011 Storms. 544 

Q. How do you respond to the claims that installing a manually operated gang-545 

operated load break switch would be approximately $4,000 each?  Owens Reb., AG 546 

Ex. 6.0, 4:10-11. 547 

A. Mr. Owens’ cost estimates appears to include the cost of the equipment and do not to take 548 

into account certain costs such as engineering time to determine the optimum locations, 549 

and field work, such as making the pole ready for the switch as needed.  When these 550 

factors are included the costs of deployment are approximately $6,000 per device. 551 

Q. How do you respond to the claims that installing SCADA controlled switches would 552 

be between $18,000 and $22,000 each?  Owens Reb., AG Ex. 6.0, 4:16-17. 553 

A. Again, Mr. Owens’ cost estimates appears to include the cost of the equipment and some 554 

labor but do not to take into account certain costs such as engineering time to determine 555 

the optimum locations, the labor to test and commission the switch, or other work 556 

required to enhance the SCADA communication system.  When these factors are 557 

included, the costs of deployment are approximately between $70,000-$75,000 per 558 

device. 559 

Q. How do you respond to the claims that installing mid-circuit reclosers would cost 560 

approximately $25,000 per location?  Owens Reb., AG Ex. 6.0, 6:18-19. 561 

A. Mr. Owens’s cost estimates include the cost of the equipment and contracted labor and do 562 

not to take into account certain costs such as engineering time to determine the optimum 563 

locations, the labor to test and commission the switch, or other work required to enhance 564 
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the SCADA communication system.  When these factors are included the costs of 565 

deployment are approximately between $70,000-$75,000 per device. 566 

Q. How do you respond to pages 10-11 of Mr. Owens’ rebuttal testimony where he 567 

discusses the use of the Loadbuster Loadbreak tool?  568 

A. After reading Mr. Owens’ testimony, we referred to our rebuttal testimony, ComEd Ex. 569 

7.0 and discovered an inadvertent error.  Lines 472 through 474 of our rebuttal testimony 570 

currently states:  “Typically operation of a disconnect may be accomplished from one of 571 

two locations: (1) From an aerial bucket when the device is easily bucket accessible; and 572 

(2) from the ground.” The very last two words of that sentence should state “a pole” and 573 

not “the ground.”  Thus, ComEd’s procedure is consistent with the instructions to the 574 

Loadbuster Loadbreak tool.   575 

E. Undergrounding of ComEd Facilities 576 

Q. Mr. Owens continues to recommend an “evaluation and analysis of the 577 

underground conversion of some of ComEd’s most worst performing overhead 578 

circuits in [certain] heavily forested area be done if the off-setting cost of routine 579 

vegetation tree management and line maintenance justified such and investment.”  580 

Owens Reb., AG Ex. 6.0, 23:12-15.  How do you respond? 581 

A. ComEd already performs evaluations and technical analysis, such as with our 1% 582 

program in which the appropriate solutions to address the reliability causes for the circuit 583 

performance are implemented.  Solutions can take many forms, e.g., distribution 584 

automation, conductor improvements (overhead and/or underground), and targeted 585 

vegetation trimming, spacer cable).  Further, ComEd provides an annual report to the 586 

Commission regarding the execution of our tree trimming program.  However, Mr. 587 
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Owens’ recommendation is unnecessary since underground conversion of overhead 588 

circuits is already a practice at ComEd.  It can also be misleading to think that 589 

underground facilities are immune from failure during storms.  We also note that the 590 

approximate cost to underground an overhead line is $3,484,800 per mile.   591 

III. Conclusion 592 

Q. What is you conclusion regarding ComEd’s electric distribution system? 593 

A. ComEd’s electric distribution system is designed, constructed, and maintained in 594 

accordance with good utility practice, applicable design and construction standards, and 595 

all applicable national and state rules and regulations.   596 

Q. Does this complete your surrebuttal testimony? 597 

A. Yes.  598 


