
 

 

Commonwealth Edison Company 
Report to the Illinois Commerce Commission 

Regarding Proactive Methods of Identifying Problems with Underground 
Mainline Feeder Cables as Required by the Final Order - Docket 10-0467 

 
The Commission’s Order in Docket 10-0467 stated the following:  
 

The Commission concludes that workshops shall be conducted for the purpose of developing 
proactive methods of identifying problems with underground mainline feeder cables, with ComEd to 
report to the Commission within nine months from the date of issuance of a Final Order in this docket. 
This report shall include: a) the results of the workshops; and b) what ComEd is doing to proactively 
identify underground system problems before they cause service interruptions. 

 
Order at p. 313, May 24, 2011 
 
In response, Commonwealth Edison Company conducted workshops: 
 

Workshop 1 was held on January 20, 2012 in Chicago and via teleconference  
 Invitees: Parties from the service list in Docket 10-0467. 

ComEd covered the following topics:  
 Information regarding the configuration of its system, types of underground cable in place, 

common failure modes and industry-wide issues associated with underground cable and  
 Its methodology for proactively identifying problems with underground mainline feeder 

cables 
 
 Workshop 2 was held on February 3, 2012 via web-teleconference  

Invitees: Parties from the service list in Docket 10-0467. 
 Topic covered: Cable testing methodologies generally deployed within the industry 
 
 Workshop 1 ComEd Methodology Presented: 
 

 Underground mainline cables will be Very Low Frequency (“VLF”) tested if the cable has not 
been previously VLF tested and is either outside Chicago and greater than 3,000 feet or inside 
Chicago and is a long-branched Y-Circuit  (note that the term long-branched Y circuits describes 
a type of cable section that is typically lengthy). 

o Typically cables in dense urban areas are installed in conduit and manhole systems.  The 
manhole systems allow for inspection and review of cable joint condition 

 
 If a cable has been previously VLF tested, is either outside Chicago and greater than 3,000 feet, or 

inside Chicago and is a long-branched Y-Circuit, and has experienced 2 or more faults during the 
past 36 months, it will be retested. 

o The 2 or more faults during the 36 months criteria are used to focus ComEd’s review on a 
manageable number of cable sections that have multiple outages.  This population is then 
risk scored and the poorest performing of these would be selected for action.  

o Direct buried Underground mainline cable will be replaced if it experienced 2 or more 
faults during the past 36 months and is approximately 3,000 feet or less.  ComEd has 
determined that it is more productive to simply replace shorter cables with a history of 
faults rather than use VLF testing. 

 
 Cable that is 3,000 feet or more will be repaired or replaced if it fails VLF testing or where 

manhole inspections reveal cable/joint problems.  Factors that will drive the decision to repair or 
replace the cable include:  

o Type of installation (conduit or direct buried) 



 

 

o Type of cable 
o Condition of cable 
o Cable outage history 

 
 Cable that fails VLF test will either be repaired or replaced 

o VLF testing involves applying high voltages to a cable segment for a set time interval, as 
described in IEEE publication 400.2-2004. Cable segments are selected for VLF testing 
based on their past performance history, when a failure occurs, or when manhole cable 
support hardware refurbishment work is identified. Cable will also be tested following 
cable replacements. 

o ComEd would conduct diagnostic testing – using state-of-the-art Very Low Frequency 
(VLF) technology – to proactively identify items on underground circuits not previously 
tested that have experienced two outages due to an underground fault in the past 36 
months. For cable in conduit sections, typically of longer lengths, ComEd will target 
cable segment replacements where visual inspection has revealed cable joint issues are 
present. Following proactive maintenance and reconstruction of cable support hardware 
in the manholes, VLF validation of the cable section will be completed. An accelerated 
repair or replacement effort would also target sections that are approximately 3,000 feet 
or less for full replacement. PILC cable segments that require replacement will be 
replaced with a more modern solid/extruded dielectric cable.  

o The order in which testing will be performed will be prioritized based on historical 
performance and likelihood of future failure. ComEd will prioritize cable work based on 
statistical indicators of the likelihood of future potential mainline feeder failure, including 
the material condition of the facilities, the incidence of failures on the same line, and the 
condition of other facilities (i.e., if equipment in a manhole requires work, we will test 
and, as indicated, replace the cables running through that manhole at the same time). 

 
 Manhole visual inspections will identify manhole deficiencies and cable joint problems: 

o Manholes will be selected for refurbishment based on the material condition of the 
equipment and the performance history of the mainline feeder cables using the manhole.  

o Cable segments can often be replaced by using existing conduit and installing the 
necessary joints in manholes. In some cases, however, conduit or manhole structural 
repairs may be necessary to allow the cable replacement. In the event that cable support 
hardware or joints need replacing or repairing, that work can be completed in the 
manhole. Finally, in some atypical cases, manholes may have to be rebuilt or replaced. 

 
Workshop 2 – Industry Cable Testing Methodologies Discussed 
 
Various cable testing methodologies used throughout the industry by other utilities were discussed 
including the following: 

 Tan Delta 
 Time-Domain Reflectometry 
 Partial Discharge 
 Direct Current Withstand 
 Alternating Current Very Low Frequency Withstand 
 Infrared Thermography                

 
Conclusion 
At the conclusion of both workshops, ComEd asked participating stakeholders for feedback and input 
on any other recommended methodology.  Feedback was provided, but no comprehensive alternative 
approach was recommended. 

 
Dated: February 23, 2012 


