
Large Filing Separator Sheet 

Case Number: 08-935-EL-SSO 

File Date: 10/15/2008 

Section: 2 of 2 

Number of Pages: 9 | 

Description of Document: Testimony of David W. Cleaver 



/ ^ ' ^ The underlying cause is two-fold: 

V . • Inadequate funding for over a decade (commencing in the eariy-1990s), an 
occurrence that was common across the industry. 

• Steadily decreasing staffing levels during this same time period amidst an 
increasingly challenging maintenance workload (due to increased inspection 
activities leading to higher levels of corrective maintenance and the inherent 
issues of aging equipment). 

Recognizing a problem that has been 10-15 years in the making cannot be reversed 
overnight, the solution involves a number of longer term and related initiatives: 

• Systematic and staged equipment/component refurbishment and replacement 
strategy, leveraging the initiatives addressed within the newly instituted Asset 
Management Plan. 

• Integration of the Circuit Health Coordinators with the ESSS Inspection Program 
(providing an over-inspection role and coordinator In addressing high-priority 
reliability related inspection deficiencies/exceptions), and Reliability Engineers. 

• Priorifization of evaluated workload with the concept of protecting the feeder 
backbone and addressing circuits with multiple customer interruptions. 

• Recruiting and hiring of additional distribution line and substation personnel (in 
advance of the planned retirement of a rapidly aging workforce-Section 7.0), 
using this temporary increase in staffing to address the corrective maintenance 
backlog. 

/ ^ As CEI implements these recommendations and integrates them with the existing 
' comprehensive system reliability improvement program, we need to be mindful that 
"̂  the current infrastructure though aged and in relatively poor material condition, is not 

the main cause for CEI missing its reliability targets. However, to get to the 
performance levels called for in the current agreement between the Staff and CEi and 
sustain that level of performance, these issues could become the controlling factors. 

5.5 Summary of Recommendations 

The following recommendations are submitted recognizing that many of them are more 
appropriately characterized as extensions of programs already in place. In most cases a 
more systematic approach (focused on the portions of circuits/lines that potentially 
impact the most customers) balanced with appropriate attention to customer satisfaction 
issues (e.g. elimination of multiple customer interruptions); CEI can realize a stepped 
improvement in SAIFI towards the 2009 goal of 1.0. 

SI-1 Enhance tree-trimming program to address overhanging limbs and structurally 
weak trees on the feeder backbone 

Discussion 

In 2006, and comparably in 2004 and 2005, approximately 95,000 customer 
interruptions (CI) are attributable to the cause "Tree Non-Preventable". Of these, in 
2006, 41,000 CI (more than 40 percent), are lockouts (presumably due to outages in the 
first zone from the circuit breaker to the first recioser, not counting taps), and 31,000 
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. / ^ • ^ (more than 30 percent) are on the three-phase part of the line, which, while not always 
true backbone, is a reasonable proxy for purposes of analysis. Moreover, the lockouts 
are split approximately two-to-one (66 percent to 33 percent) between the 13kV and 4kV 
respectively, except that in 2006 the 13kV are unusually high, at 85 percent. Finally, the 
lockouts on the 13kV numbered 29 events on 27 circuits, while on the 4kV the lockouts 
numbered 19 on 17 circuits. 

Therefore, it is reasonable to assume that if enhanced tree trimming were done on 
approximately 50 circuits (reviewing a list from 2004-2006 and using some judgment to 
select the best candidates) a substantial improvement could be achieved in future years. 
Experience elsewhere suggests a 50 percent improvement can be achieved by a 
program such as the one described above. This would yield approximately a 21,000 
reduction in CI, or, in terms of SAIFI in 2008, a SAIFI impact of .026 interruptions for the 
average customer. 

The cost of such a program would typically be about $20,000 per circuit, or $1 million, 
(recall that this would be done only on the first zone) and classified as an O&M expense. 
Periodic maintenance of this enhanced clearance would add some future cost, but the 
removal, where it happens, might partially offset that. Roughly, this program would cost 
$48 per CI avoided. This might be viewed as an appropriate 'first tier' of such a 
program. We highly recommend such an effort. 

The second tier would be to address the outages on the rest of the backbone beyond the 
first zone. With the same effectiveness of 50 percent, this would yield an additional 
improvement of 15,000 Ci, for an additional SAIFI impact of .020. The cost of the 
second tier would be considerably higher because it would be required on more circuits 
(approximately 100 make the list each year of circuits with lockouts on the backbone 
past the first zone) and most likely more mileage per circuit. A reasonable estimate of 
the additional cost for the second tier might be $3 million, making the unit cost 
approximately $200 per CI avoided. We believe this second-tier effort should be 
considered within the context of overall cost and benefit of achieving the reliability goals. 

Ensure lightning protection initiatives focus primarily on the feeder backbone, 
continuing to replace damaged arresters, but also consider adopting a more 
strategic approach by integrating FALLS and NLDN data with other 
contribufing factors (e.g. type of construction, grounding, shared structures). 

NOTE: CEI is planning to replace lightning arresters at 3 substations in 2008. 

Discussion 

To gauge the impact of lightning protection, it will be useful to examine the lightning-
caused CI in 2004-5, before the coding changed, on the theory that a comparable 
number of lightning-caused outages continued to occur in 2006, but were coded as line 
failure, equipment failure, or unknown. In those years, approximately 150,000 CI were 
due to lightning, again with a two-to-one ratio of 13kV to 4kV CI. Of these, only about 
10 percent occurred as lockouts, i.e., in the first zone of the backbone, yielding a 
15,000 CI target for a first-tier program. Only about 20 circuits would be involved. The 
cost of a properiy focused program (more than just adding lightning arresters) would be 
approximately $50,000 per circuit, and might be expected to achieve at least a 50 
percent reducfion in lightning-caused first-zone CI's, i.e. a 7,500 CI reducfion, for a 
SAIFI impact of .010, on an expenditure of $1 million, or $133 per CI avoided. 
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The second tier would target the two-thirds (2005) to four-fifths (2004) of lightning-
caused CI that occurred on the three-phase line outside of the first zone, i.e. more or 
less the rest of the backbone. Thus, a program aimed at lightning protection of the 
backbone would focus conservatively on around 67 percent of the 150,000 CI per year, 
or a 100,000 CI target. Again, the split between 13kV and 4kV would be about two to 
one. 

Under the same assumptions about program intensity, 50 percent effectiveness would 
yield a 50,000 CI reduction, or a SAIFI impact of .067. The expenditure would be much 
higher, however, since it would involve more than 150 circuits, with more mileage per 
circuit. Estimating $11.25 million, the second tier of backbone lightning protection 
would have a unit cost of $225 per CI. 

Apply a line/circuit inspection and repair prioritization scheme that focuses 
initially on the feeder tDackbone, then in areas where customers experience 
multiple outages (worst performing circuits and devices, and as a last priority, 
those areas that have lesser impact on system reliability. 

Discussion 

While the standard line inspecfion and repair program includes the backbone of each 
circuit, this program emphasizes the need to pay particular attention to the backbone of 
those circuits that continue to experience a high number of backbone outages, i.e., 
which typically interrupt a large number of customers. 

The main focus would tend to be backbone outages due to three causes: equipment 
failure, line failure, and wind, but over the period 2004-2006 the coding of wind and 
lightning changed, making it somewhat more difficult to identify the targeted CI. In 2006, 
the total backbone CI (including lockouts and all three-phase outages as a proxy) for the 
four categories of equipment failure, line failure, wind and lightning was 380,000 CI. 
Subtracting the targeted lightning CI of 115k CI, we arrive at a reasonable 265,000 CI 
target for the line inspection and repair program. It is worth noting that the 380,000 CI 
can be identified as coming mainly from approximately 100-13kV circuits and 200-4kV 
circuits, and that the split of CI between 13kV and 4kV was closer to 1.5 to 1 rather than 
the 2-to-1 ratio shown in other analyses. 

The effectiveness of a backbone inspection and repair program is dependent on 
prioritizing the repairs, and limiting them to the conditions most likely to give rise to a 
fault in the near future. Many fault-causing conditions are not readily apparent from 
inspection, being internal to the part that fails, e.g., conductor, splices, insulators, etc. 

A reasonable estimate of effectiveness is that a program like this might achieve a 10 
percent reduction in CI on the 300 or so circuits to which it might be applied. This 
translates to a 26,000 reduction in CI, or a SAIFI impact of .035. 

The cost of this program can be viewed as an increment to the existing 5-year line 
inspection and repair program that is done for the entire circuit, and as such might only 
involve an additional $0.5 million per year of O&M expense. With the assumed 10 
percent improvement in Ci, this would imply a unit cost of $19 per CI avoided. As such, 
there is no compelling need to have multiple tiers for this program. The key to success 
will be, however, the focus on reducing backbone outages through identification and 
repair of fault-causing condifions on the circuits that have shown a tendency toward 
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r̂  such. As well, our comments regarding the diligence with which the inspection and 
repair program identifies such conditions and resolves them are relevant here. 

Further sectionalize the 13.2kV feeder backbone (123 circuits with 500 or 
more customers that do not have reclosers installed are potential candidates), 
and review for possible sectionalizing, the 230-4kV circuits with more than 500 
customers. 

NOTE: CEI will install 5 36kV SCADA controlled sectionalizers in 2007 and is 
planning to continue this initiative in 2008. 

NOTE: Memos were released to the design groups to install 14 reclosers, 61 
sectionalizers, and 145 sets effuses in 2007. 

Discussion 

Since sectionalizing the backbone targets the entire population of backbone outages, 
regardless of cause, it is appropriate to note that almost 700,000 C! per year were due 
to lockouts and three-phase outages in 2004 through 2006, with an approximately two-
to-one ratio of 13kV CI to 4kV CI. Of those 700,000 CIs, lockouts normally run about 
15 percent, but in 2006 they rose to almost 30 percent. Unlike the tree and lightning 
programs, however, the sectionalizing program is best divided into tiers not by whether 
it is first zone but by the number of backbone CI experienced on average per circuit, 
either because they had a high number of backbone events or because they had a 
high number of customers impacted. Once again, we find a two-to-one ratio of 13kV to 
4kV opportunities. In fact, if we screen the circuits by how many lockout CI they have 
had in the period 2004-2006, we find that there are seventy-five 13kV circuits with 
more than 6,000 backbone CI in total over the three years (2,000 backbone CI per 
year), and thirty-eight 4kV circuits that meet that same criterion. An appropriate focus 
for a first-tier sectionalizing program would be approximately 100 circuits. The average 
annual number of CIs for those circuits represents a 350,000 CI target, averaging 3500 
backbone CI per circuit per year. 

Each switch applied to those circuits may be assumed to cost $20,000 when fully 
installed, assuming that what is often used as the sectionalizing device is a bank of 
three single-phase sectionalizers. One hundred such devices could be installed for a 
cost of $2 million. 

The effectiveness in reducing CI, as applied to the target figure, would depend on the 
configuration of each circuit, which is a level of detail beyond the scope of this study. 
If, for example, the circuit had no reclosers on it at all, which is true of many of the CEI 
circuits, then it might be assumed that two switches might be installed, one at the 
midpoint and one at a tie-point at the end of the backbone. Such an installation might 
be expected to reduce lockout CI on that circuit by 50 percent, or 25 percent per 
switch. This figure is often cited in studies of sectionalizing effectiveness when no 
reclosers exist. At the same time, the use of three single-phase sectionalizers instead 
of one, affords the possibility that only one-third of the customers might be interrupted 
by a downstream fault behind the sectionalizing device, raising the effectiveness of a 
mid-point sectionalizer from 25 percent to 41 percent. 

In practice, there are many complications that prevent developing a clear scenario, 
including the presence of existing reclosers (which complicates the computation of 

. ^ ^ . R 
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effectiveness, since it limits the amount of line exposure that the recioser effectively 
controls), the difficulty in finding a single tie-point that could carry the whole back end 
of the circuit, etc. If, for example, a circuit already has three reclosers on it, then 
achieving even a 25 percent reduction may require an addifional sectionalizing device 
for each zone that has a high number of feeder backbone CIs. 

For purposes of estimation of program impact, we assume that the installation of an 
additional sectionalizing device on a circuit would reduce the backbone CI for that 
circuit by 20 percent, which, for this population of 100 circuits would yield a 70,000 CI 
reduction, for a SAIFI impact of .093 interoiptions for the average customer, at a unit 
cost of $29 per CI (or $2 million) avoided. 

The second tier of such a program might address another 100 circuits (costing another 
$2 million), whose average annual backbone CI per year might comprise a 176,000 CI 
target, which, with a 20 percent effectiveness, would yield a 35,000 CI reduction, for a 
SAIFI impact of .047, at a unit cost of $57 per CI avoided. Since the current work plan 
calls for complefion of this second tier in May 2009, the 2009 impact should be 
adjusted accordingly (to .033). 

Identify opportunities to replace existing three-phase reclosers with single-
phase reclosers (should be considered on a case-by-case basis, depending 
on the needs of the customer, and the impact to a major commercial or 
industrial customer that requires three-phase power). 

NOTE: CEI will replace 4 three-phase reclosers with single phase closers in 
2007. 

Discussion 

As our discussion of SI-5 makes clear, a mid-point recioser that would normally mitigate 
25 percent of interruptions in the zone which it bisects, i.e., the two zones which it 
created when it was installed can be credited with mitigating a higher percentage if it is a 
bank of single-phase reclosers instead of a single three-phase recioser. In each case, 
due consideration of all three-phase customers in the downstream zone must be given, 
and, any limit the application of this principle somewhat. Also, the effectiveness of a 
program of retro-fitting banks of single-phase reclosers will be dependent on the 
frequency with which faults occur on only one phase. 

in the extremes, if there were no single-phase faults, the retrofit would be useless, and if 
they were all single-phase faults, the retrofit would increase the sectionalizing device's 
effectiveness from 25 percent to 42 percent. A reasonable assumption would be an 
increase from 25 percent to 33 percent (which would be appropriate if half of the outages 
were single-phase), or an 8 percent improvement in sectionalizing effectiveness. The 
target of that improvement would be all the backbone outages in that zone. 

If we approach this analysis from a basis of the average zone to which it might be 
applied, we see that if a zone covering 1000 customers had two outages per year, then 
without the recioser there would have been 2,000 CI, and the recioser can be credited 
with saving 25 percent, or 500 CI. If the recioser were a bank of single-phase reclosers, 
it might be expected to save 33 percent, or 660 CI, for a net improvement of 160 CI. 
The cost of the retrofit would be approximately $20,000, so the unit cost of the program 
is $125 per CI avoided. 
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At present CEI has identified only four locations in 2007 where it saw an opportunity to 
employ this tactic. This would amount to a cost of $80,000 and an improvement of 640 
CI reductions, or a virtually negligible SAIFI impact. Without further knowledge of the 
individual circuits and customers involved, we can only suggest that the method be 
employed in those instances in which the economics warrant it, e.g., where there a large 
number of single-phase backbone faults and where customer considerations allow it. 

Analyze application of instant trip and timed re-close on a circuit-by-circuit 
basis, considering the nature of the circuit and its customers, the history of 
success with instant trip/timed re-close on the circuit, and any damage that 
might be done if the instant trip is not set. 

Discussion 

This recommendation is oriented to further study of this issue, with particular emphasis 
on keeping the instant trip on if the study indicates it is often successful in clearing faults. 
Since at present, CEI only has a limited number of circuits without the instant trip, this is 
not expected to improve SAIFI much, but merely prevent it from deteriorating. 

Inspect, maintain, test and repair or replace (as test results indicate) the 4kV 
exit cable, particularly given the age and condition of much of the buried 
cable. 

NOTE: CEI is planning to replace selected substation feeder exit cables 

Discussion 

In the period 2004-2006, CEi's 4kV circuits experienced approximately 30,000 CI from 
outages on three-phase cable in conduit (excluding dig-ins). While not all of this is exit 
cable as such, by far most of it is, and the issue is much the same for other cable in 
conduit (road crossings, etc.). In 2006, the 30,000 CI arose mainly from 100 outages on 
50 circuits. The worst 30 circuits over the period averaged 17,000 CI per year on 30 
circuits, including 6 circuits from the Harrington substation, 5 from Lakewood, 4 from 
Jersey and 3 from Gladstone. While we did not request detailed data on those particular 
exit cables, we estimate that the typical job of exit cable replacement might involve an 
average of 1500 feet of cable at a cost of $30 per foot, or $45,000 per circuit. 
Replacement of the worst 30 circuits would therefore cost $1.35 million. The 
effecfiveness of the replacement might ordinarily be assumed to be almost 100 percent, 
since the new cable should be less likely to fail, but in reality the effectiveness, as 
applied to the targeted CI, is dependent on how likely it is that other exit cables, not 
selected, may fall instead of the ones targeted, thus causing the same level of exit cable 
customer interruptions. 

That is why it is important to use diagnostic equipment to test the exit cable, in order to 
ensure that only those cables that are prone to failure will be replaced. In fact, using the 
VLF testing, the cable will fault, requiring at least a repair. I.e., replacement of the faulted 
section or splice, if not replacement of the whole length. 

2007 Focused Reliability Assessment of CEI 
October 2007 

Page 112 



If it can be assumed that by targeting the worst cable for replacement, 50 percent 
effectiveness can be achieved, then a reducfion of 8,500 CI might be achieved, for a 
SAIFI impact of .01, at a unit cost of $159 per CI avoided. 

A second tier might address the next 30 4kV circuits. In the period 2004-2006, these 
circuits generated an annual average of 7,000 CI from exit cable faults, and so would 
afford about 40 percent of the opportunity of the first tier for the same cost, i.e., a 
reduction of 3,400 Ct, for a SAIFI impact of .005, and a unit cost of $397 per CI avoided. 
Because of the economics, and the existence of other programs that could help CEI 
achieve its goals, we would not expect the second tier of this program to be 
implemented. 

Develop a worst-CEMI program, not necessarily to substantially improve 
reliability, but to ensure a proper balance with Customer Safisfaction (Key off 
of Worst Performing Devices Report analyzing all equipment that experiences 
2 failures in a month or 3 in a quarter). 

Discussion 

This program is targeted at improving customer satisfaction by addressing the outliers of 
performance rather than by affecting the average, hence it is expected to have only 
minima! impact on SAIFI. 

SI-9 Replace failure-prone URD cable to avoid customer complaints and save 
repair costs (minimal impact on improving overall SAIFI). 

NOTE: CEI will replace approximately 300,000 feet of URD cable in 2007 and 
is planning to replace an additional 200,000 feet in 2008. 

Discussion 

This program is targeted at improving customer satisfaction by addressing the outliers of 
performance rather than by affecting the average, hence it is expected to have only 
minimal impact on SAIFI. 

Integrate the Circuit Health Coordinators with the ESSS Inspection Program to 
provide an over-inspection role, as well as a coordinator to address high-
priority reliability-related inspection deficiencies/exceptions. 

Discussion 

This recommendation is designed to ensure that the implementation of the Circuit Health 
Coordinators does not negatively impact the effectiveness of the existing ESSS 
Inspection Program. As such, it is more important for avoiding SAIFI problems that 
would othenwise occur than for achieving a specific improvement in SAIFI. 

Non-Distribution Circuit Recommendations 

Consistent with the Outage History and Cause Analysis (Section 3.0), the Service 
Interruption Assessment was focused on the programs and processes related to the 
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/ ? ' Distribution Lines/Circuits. However, CEI still needs to maintain an appropriate amount 
of attenfion on the substations and subtransmission lines, as welt. Significant 
improvement was noted in over the past 5 years In both areas, and should continue as 
CEI remains committed to those measures that contributed to this improvement. 
Recommended actions SI-11 and SI-12 highlight the importance of maintaining that 
focus, and document the investments that have been made in 2007 (and are planned for 
2008) to continue and/or maintain this improvement: 

SI-11 

^^«i 

Continue to address the operability of switches on the subtransmission system 

NOTE: CEI will replace 9 36kV older-style problematic switches in both 
2007and 2008. 

NOTE: CEI is also going to prioritize the need and rebuild, as necessary, 
additional 36kV circuits. 

Discussion 

The impact of confinuing to replace problem switches will be to offset the long-run 
deterioration of this equipment. Since this is the primary action related to the 
improvement in subtransmission SAIFI, continuance of this practice is highly 
recommended. 

Continue to replace circuit breakers and relays at the substafions. 

NOTE: CEI will be peri'orming the following projects in 2007: Upgrade 11-13kV 
Feeder Breakers at 3 distribution stations; Install 5-three-phase reclosers as 
interim feeder protection; and Replace slow reset CO-5 relays at 5 
substations. 

NOTE: CEI is planning to perform the following projects in 2008: 13kV Feeder 
Breaker upgrades with SCADA control; Replace additional slow reset CO-5 
relays; Replace 2-36kV Feeder Breakers at Northfield Substation; Replace 
Circuit Switchers at 4 substations 

NOTE: CEI is also planning to replace substation batteries at 20 substations in 
2007 and 10 substations in 2008. 

Discussion 

The impact of replacing circuit breakers and relays at selected substations will be to 
offset the long-run deterioration of this equipment. The impact on the next few years, 
then, is likely to be not significant, but it would accumulate to a significant effect if 
ignored for five or more years. 

/m, 
2007 Focused Reliability Assessment of CEI 
October 2007 

Page 114 



6.0 Service Restoration Assessment 

6.1 Purpose, Scope, and Approach 

The purpose of this section of the report is to explain our analysis of the Company's 
service restoration process. As noted in our Reliability Assessment Framework (Secfion 
4.0), one element of improved reliability is related to mitigating or eliminating service 
interruptions ("outages") as presented in Section 5; the second key element is related to 
the timely and effective restoration of service after an interrupfion has occurred. 

Utilities across the United States are increasingly and appropriately subjected to 
regulatory and public scrutiny about their service restoration performance, especially in 
the context of storms and public emergencies (as measured by CAIDI). In many cases, 
post-storm assessments have been done by third parties at the request of the utility and 
its regulator. These assessments and specific responses by utilities have resulted in 
valuable lessons for the industry and the key concepts described below are used to 
compare CEI's current policies and practices and results. 

6.2 Service Restoration Process 

The service (or outage) restoration process is perhaps the most complicated operational 
process at any electric utility. It requires coordination and communication across 
substantially all key functions of the distribution business and is implemented in a time-
critical environment (often in extreme weather conditions and non-standard working 
hours). It requires an extraordinary focus on safety while key participants are making 
innumerable real-time decisions to satisfy to the operational, engineering, and customer 
related demands. 

These extreme and complex performance requirements have led utilities to take a highly 
process-focused approach to managing and monitoring these critical reliability-related 
acfivities. While no two utilities implement these processes in precisely the same 
manner, they all follow a general fiow as outlined in Figure 6-1 below: 

Figure 6-1 
Typical Outage Restoration Process 
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A summary level definition of these process steps are as follows: 

1. Outage Detection & Analysis - This process step begins with the first call, 
usually from a customer but sometimes from police/fire agencies or the public 
at large when they see a wire down, street lights out, etc. In more advanced 
systems they may come from sensing devices. The key activity here is to 
recognize that multiple calls may have a common root cause and so must be 
grouped into a 'case' or 'outage', with each outage being the grouping of one 
or more customers who are electrically 'behind' the same isolating device, be 
it a fuse, recioser, circuit breaker, substation, bus, or transmission line. While 
an outage management system may suggest, based on a model of how 
customers are connected to the system, which customer calls roll up to which 
common device, ultimately a human must confirm or change that assignment 
through a process that involves outage analysis. On a clear day, for example, 
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^T-^ it is unlikely that customers on two different but nearby taps might call in within 
fifteen minutes of each other because of two separate outages, so the 
automated algorithm will typically assume that they are related to a common 
point of failure upstream of both of them. On a stormy day, however, it is 
possible that two such outages are distinct. Ultimately, the case will be 
determined by the crews' onsite observation, but in the meantime a dispatcher 
or a case analyst working with the dispatcher must make an assignment of 
calls to cases or outages. 

2. Trouble Dispatch - Once the dispatcher has identified a "case" or outage, a 
troubleshooter can be assigned and sent ("dispatched") to the likely location of 
the fault, or at least to the location of the isolating device. In fact, as soon as 
the first call comes in, it may be assumed to be a 'single no-light', i.e., an 
outage involving only one customer, and a troubleshooter may be assigned to 
start moving in that direction. As more calls come in and the case is analyzed, 
the location of the isolating device may change from the premise of the 
original call to the common isolating device (fuse, recioser, etc.) of the group 
of calls that make up the case. One of the key issues during this stage of the 
process is whether a troubleshooter is available, or will be soon, to go to the 
call, and if not, whether some other first response resource can be mobilized 
to fulfill the role. This will depend, of course, on the dispatcher's sense of 
whether the outage is large enough or would be delayed long enough to 
warrant mobilization of a different resource. In the worst case, e.g., in a major 
storm, outages may queue up at this stage of the process and await the next 
available resource, all while time passes and customer minutes of interruption 
accumulate. 

1 3. Deploy / Drive Time - Inevitably, one step of the process must be deploying 
V._. the troubleshooter to the location. Depending on the size of the territory, the 

time of day, and where available resources are currently deployed, the travel 
time may be short or long. In addition, one may group into this category the 
time it takes to mobilize a resource, i.e., if the dispatcher has decided to call 
out a resource from off duty, the case may be considered as assigned (and so 
no longer awaiting dispatch) but the troubleshooter to which it is assigned is 
not actually en route to the location but Is still being mobilized. 

4. patrol & Diagnose - Once the troubleshooter arrives at the location of the 
isolating device, and maybe even while on the way, depending on the optimal 
route of travel, the troubleshooter will look for evidence of a fault - broken 
limbs or fallen trees, an auto accident or dig-in, etc. This is called patrolling 
and it has two functions - one is for public safety, to be sure that there is no 
wire down anywhere that could make it unsafe to re-energize the line and the 
other is to find the fault that caused the isolating device to operate. Many 
times, the offending root cause will have cleared itself, as in when a branch 
singes its leaves to the point that they no longer can make contact with the 
line, or when an animal is no longer in a position to bridge the gap between 
conductor and ground (or another conductor), etc. In such instances, the 
troubleshooter will be able to re-energize the line (replace the fuse, re-set the 
recioser or breaker) without experiencing another fault, but the line should be 
patrolled first to ensure that such an action can be taken safely. 

5. Switch & Restore - If the troubleshooter finds the location of the fault-causing 
damage, and it is clear that it is a permanent fault that will not be cleared unfil 

' ^ - ^ 
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the damage to facilities is repaired, then the next acfion is to look for ways to 
accomplish partial restoration, i.e., restoring at least some, and hopefully 
most, of the customers. This Is done by first isolating the faulted section of line 
and then re-energizing the un-faulted sections. Isolating the faulted section 
may be done by operafing two disconnect switches on the line - which are 
placed at various points along the line for just such purposes, or by 'cutting in 
the clear', i.e., cutting conductor on each side of the faulted secfion, with the 
intention of splicing the line back once the repair is done. In some cases, if the 
permanent repair is straightforward and can be accomplished quickly, or if the 
number of customers affected is small and not easily restored by other means, 
then this switch and restore step will be skipped and the process moves 
straight to repair and restore. 

6. Repair Dispatch - Once the faulted section is isolated, it is usually necessary 
to get a full line crew out to do the permanent repair. A lone troubleshooter 
can only do minor line repair. The process of getting a line crew requires going 
through the dispatch function for that resource, which may be another person. 
Line crews typically scheduled to periderm new construction, road moves, or 
planned replacement/upgrade work, and are likely to be busy with another job 
when they are called out to do restoration repair work. The dispatcher for 
those resources makes the judgment call about which crew can most easily 
be interrupted to be sent to do the outage repair work. Note that strictly 
speaking, there is another step in the process at this point, which is travel time 
for the repair crew, but this is usually grouped into the repair fime, because 
the repair time is likely to be significant (compared to the relatively quick step 
of switching and restoration). 

7. Repair & Restore - Once the repair crew arrives at the site of the damage, the 
permanent repair can be made and the last group of customers restored. 
Depending on the extent of the damage, this can be a matter of many hours. 

Within the context of this process, there are certainly opportunities to isolate each step 
and identify opportunities for improving service restoration (i.e. reduce customer minutes 
of interruption). And the company should, as a matter of course, perform a detailed 
challenge of each process step to idenfify these opportunities and incorporate any 
findings into Its overall reliability improvement plan. For the purpose of this assessment, 
we will take a cross-sectional view of these steps by first, looking at service restoration 
performance from an overall perspective; and then, assess the company's performance 
in three domains: Mobilization, Work Flow and Communication. 

6.3 Service Restoration Performance Overview 

Before addressing the company's practices, processes, and performance with respect to 
service restoration, it is appropriate to review the company's CAIDI performance over 
the past 5 years to assess the overall trend towards achieving the 2009 target of 95.0. 
Figure 6-2 shows a stepped improvement in CAIDI since the 2002/2003 period, as CEI 
closed the gap by 50 percent (to approximately 125.0 minutes). This amount of 
improvement reflects an obvious management focus on improving practices and 
processes around service restorafion. Equally impressive (and daunfing), is the amount 
of improvement still required to reach (and sustain) the 2009 target. 

/rm 
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r ' - ^ Figure 6-2 
CEI CAIDI Performance - Non-Storm without Transmission 

Outages 

CMI 

Customers 
Interrupted 

CAIDI 

2002 

7,533 

110,796.914 

717.517 

154.42 

200r 

6,759 

156.335,383 

932,418 

167.67 

2004 

6,615 

111.309,573 

846,068 

131.57 

2005 

8,661 

141,040,088 

1.234,999 

114.20 

20oe 
8.246 

112,382,533 

875.992 

128.29 

Consistent with the approach developed in Section 3.0, the main focus of this 
assessment (in terms of identifying opportunities for leveraged improvement) will be with 
the distribution feeders (with particular emphasis on the backbone). Therefore, a view of 
CAIDI performance from a district perspecfive is appropriate; looking primarily at 
distribution line CAIDI (i.e. less substation and subtransmission CAIDI). 

Figure 6-3 
CEI Distribution Line CAIDI Performance 

Reported District 

Ashtabula 
Brooklyn 
Concord 
Euclid 
Mayfield 
Miles 
Solon 
Strongsvilie 
West Lake 

Total 

2002 
140.84 
212.73 
147.86 

173.98 
183.65 
213.10 
171.14 
156.30 
171.98 

2003 
254.06 
211.76 
206.78 

177.55 
202.57 
255.54 
174.50 
173.65 
208.41 

2004 
171.74 
180.39 
187.05 

181.18 
183.61 
172.28 
188.14 
148.17 
176.66 

2005 
150.01 
175.48 
170.43 

164.43 
155.31 
123.62 
163.01 
200.38 
166.83 

2006 
191.84 
136.74 
121.35 

143.55 
170.00 
134.79 
150.04 
153.70 
148.65 

NOTE: Euclid represents a new line district started just prior to 2007. 

With the excepfion of the Ashtabula line district, one of the more rural areas in the 
system, the overall trend in CAIDI performance from 2002 to 2006 is positive (the West 
Lake and Miles line districts have oscillated over the five year period, with negligible, if 
any improvement). Ashtabula represents almost half of the territory. CEI is in the 
process of establishing another line district (Claridon Twp) (planned in-service date of 
2009) to help alleviate the challenges inherent to such a large area and established the 
Euclid line district in 2007 to alleviate some of the challenges associated with the Miles 
line district. 

Viewing Figure 6-4, there is no other obvious correlation between the CAIDI 
performance trend from 2002 through 2006 and the demographics defining each district. 
This would suggest that the solution, therefore, lies in further improving the overall 
processes and practices, much of which is already in progress (as indicated in the 
performance improvement to date). 
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Figure 6-4 
CEI District Demographic Information 

District 

Ashtabula 

Brooklyn 

Concord 

Euclid 

Mayfleld 

Miles 

Solon 

Strongsvilie 

Westlake 

TOTAL 

Customers 

Number 

62.136 

135,553 

67,618 

53,302 

95,667 

121,680 

28.491 

104.473 

78,106 

747.026 

PCNT 

8% 

18% 

9% 

7% 

13% 

16% 

4% 

14% 

11% 

tBI 

Circuits 1 

CKT 
Miles 

1,932 

1,436 

1,953 

530 

1,275 

1,318 

920 

1,407 

1,179 

11,949 

PCNT 

16% 

12% 

16% 

4% 

11% 

11% 

8% 

12% 

10% 

OH 
Miles 

1,638 

981 

1,028 

382 

947 

784 

382 

664 

566 

7,371 

UG 
Miles 

294 

456 

926 

147 

329 

534 

530 

743 

612 

4,578 

PCNT 
OH 

85% 

68% 

53% 

72% 

74% 

60% 

42% 

47% 

48% 

62% 

^ 

6.4 Service Restoration Performance Assessment 

In assessing the company's performance in service restoration, this assessment will 
compare CEI's practices and processes against industry "leading" practices from three 
related perspectives: 

• Mobilization (with an emphasis on being proactive in terms of planning and 
establishing contingencies), 

• Workflow (focusing on partial restoration and follow through for permanent 
restoration), and 

• Communication (both externally with the customers and internally in terms of timely 
reporting of customer restoration). 

6.4.1 Mobilization 

Regarding mobilization, some of the major insights of leading utilities in this area 
involve recognizing the considerable benefit that can accrue to early mobilization. 
Although the benefit of eariy and effective mobilization must be weighed against the 
cost of mobilizing resources for a 'false alarm' (i.e., a storm that either does not hit as 
forecast or does less damage than that forecasted), the pendulum is swinging toward 
ensuring that enough resources are at hand early in the storm because of the 
importance of getting the mainline feeders back up quickly. 

Until the feeders are returned to service, dispatchers are operating "in the dark" with 
incomplete information. With feeders down it is difficult to know which taps have also 
suffered damage. Based on the dynamics around a 'nested outage', the only ways to 
prevent extended restoration times after a major storm are: 

• Conducting field-based assessments 

• Initiating special action by the dispatcher 

• Prompting customers with iVR to confirm when their service is restored 
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The remedy is a sufficient complement of feeder troubleshooting and repair crews 
eariy in the storm. The alternative, or more appropriately a complementary activity, is 
to have sufficient damage assessors deployed to the affected areas and find 
evidence of damage on dead lines. This will only be partially successful, since in 
some cases the trees have knocked down poles and/or line and it will be obvious; but 
in other cases the fault is less apparent and wilt require electrical connectivity to fully 
isolate and detect the fault. 

Eariy mobilization itself is dependent on two key activities: 1.) weather forecasting 
that can be translated into resource requirements, and 2.) the prearrangement of 
additional resources available on a contingent basis. Weather and resource 
forecasting tends to be well developed for hurricanes but it is often not very well 
developed for smaller storms, with heavy dependence on dispatcher experience. The 
number of variables involved in accurately forecasting the impact of a given storm can 
easily ovenwhelm the experience-based forecasting capability of dispatchers and/or 
storm managers, leading them to fall into a 'wait and see what the damage is' 
approach, which can take far too long in the critical early stages of post-storm 
restoration. The industry is working on developing better tools to assist in such 
instances. 

The second element - being able to garner sufficient resources quickly - involves 
three different layers of resource support: 

• The company's own resources, both repair crews and also second-job resources 
for wire watching, damage assessment, and logistical support, 

• The company's contractors and those of other companies that can spare them, 
and 

• Mutual assistance resources (again, mainly repair crews but in some cases 
support personnel as well) from other utilities that can reach the affected area in 
a timely manner. 

The first layer, the company's own resources, would seem to be straightforward. 
However, it can be complicated by work rules and the company's ability to call out 
resources from home or other assignments. Also, the second-job capability that 
support staff can provide can only be effective if they are trained and drilled In how to 
assist properiy in the effort. 

The second and third layers depend on good relationships and communication with 
contractors and nearby utilities. Such relationships must be worked out in advance in 
some detail. All utilities, of course, have some experience at using mutual assistance, 
but even within that body of experience it is recognized that some do it better than 
others, with the right processes to enable foreign crews to be effective in one's own 
restoration efforts. Some find it necessary to break up their own crews and assign 
them one each to the foreign crews to allow them to read maps, draw materials, 
record restoration, etc. Another well-known factor is that companies which are 
currently using contractors for construction or maintenance may find it easier to tap 
the resources of the contracting company in an emergency. 

In general, CEI complies with these concepts, particulariy using sen/icemen (line 
leader shift) and support staff (ranging from simple logistics to performing damage 
assessments), and establishing clear policies/procedures to govern the transition of 
shifts. There are, however, a number of areas where the company can further reduce 
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customer minutes of interruption; these topics are explored in the following 
subsections. 

Storm Pre-Mobilization 

Pre-mobilization with respect to storms offers a potentially high leverage point in 
eliminating customer minutes of interruption. Figures 6-5 and 6-6 (previously 
presented in Section 3.0), provide a historical perspective of the correlation of 
effective wind speed, outages and average outage duration. 

Figure 6-5 
CEI Storm Model 
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Figure 6-6 
Outages Drive Duration 

600 -

g 500 -

1 400 -

I3OO-

» 200 • 

100 -

f l 

c 

• 

• • * • • 

p̂  

• 

1 

^ ^ ^ 
• 

) 50 100 150 2C 

Outages Per Day 

1 
i 
t 
\ 
i 

! 
^ \ 

i 

\ 
1 

1 

)0 250 

As one would expect. Figure 6-5 shows that effective wind speed certainly has had 
an impact on the number of outages that have occurred during any one storm event 
(in fact, the relationship has been exponential with a rapid increase in the number of 
outages as effective wind speeds have exceeded 30-35 miles per hour). Further, the 

/ " 
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/ ^ number of outages has had a definite effect on average outage duration, with an 
f apparent stepped improvement at 100 outages per day (most likely due to a change 

in system restoration staffing in anticipation of a storm), and at about the same point 
that effective wind speed hits the 30-35 miles per hour threshold. Similar correlations 
are likely to exist with other weather-related variables (e.g. heat storms, lightning). 

Given these interrelationships, GEl could benefit by integrating ail of these factors into 
a common methodology to introduce empirical data into the decision around pre-
mobilizing staff (in anticipation of a storm); not in place of the intuitive and experiential 
approach that is already working, but as an enhancement to it. There is obviously a 
cost-benefit relationship that needs to be explored (the cost of pre-mobilization 
against the anticipated reduction in average outage duration). 

CEI Energy Delivery Management would certainly benefit from better understanding 
the predicted correlation of key weather factors to number of outages per day and the 
level of incremental staffing necessary to further reduce total customer minutes of 
interruption. 

First Responder Program 

CEI has implemented a program whereby certain employees equipped with pagers 
are put into a database that matches the employees' typical work locations (and 
home location) with the nearest substations. When the dispatcher gets an alarm that 
indicates an outage (or warning) condition at one of those substations, the dispatcher 
can page all those who are matched to that substation with a request that they check 
with the dispatcher and, if needed, go immediately to the substation to observe the 
situation. 

/ ^ ^ I This program effectively expands the substation troubleshooter staffing by providing 
^ "extra eyes and ears" (and, with the proper training, helping hands as well) in those 

' - critical situations in which a portion of the substation, e.g., an entire transformer bank 
feeding many circuits, is either de-energized or alarmed. 

It is worth noting that the typical SCADA at a substation involves a limited number of 
alarms that while informative may not be conclusive in what they tell about the 
situation. For this reason, it is very useful to have whoever is nearest to the 
substation get there as soon as possible - even if that person might not be qualified 
to do switching or some other aspect of restoration or prevention. 

If the responding staff member is trained and qualified, and the work rules allow it, the 
first responder may be able to initiate action that restores customers. Clearly, 
substation outages can involve targe numbers of customers - even more than 
lockouts of a single feeder, so anything that can be done to reduce the restoration 
time for such outages could have an impact on overall CAIDI. 

In our interviews, we heard substation supervisors endorse the value of the First 
Responder program (even encouraging more effective participation). We similariy feel 
that reinforcement of this program can only help CEI's CAIDI while having minimal 
negative impact, if any, on costs or productivity of the workers involved. This is a 
First Energy practice that many others in the industry would do well to emulate. 

Call Outs 

A key factor in achieving improvement in CAIDI is improving the time it takes to 
mobilize a crew that must be called out from being off duty. All utilities struggle with 
this challenge and various changes in processes, work rules, and technology have 
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been utilized to address it, including such things as using more sophisticated paging 
or cell phone systems to maximize response, changing work rules that require that 
callout be done in order of seniority, as well as how and when the utility is allowed to 
move down the list and the minimum block of time for which a callout is credited, and 
even allowing crews to drive trucks to and from home after duty. 

CEI's response rates presented in Figures 6-7 and 6-8 are typical for the industry with 
the overhead lines and substation response rates at 57 and 53 percent, respectively. 
Top quartile performance is in the range of 70-75 percent. However, the impact on 
overall CAIDI in closing a 13 to 17 percent gap would be minor and should not be a 
major focal point in achieving the 2009 targets. That being said, call-out response is 
certainly a measure of organizational alignment around the issue, and should be used 
more as a barometer of CEI's effectiveness in establishing this alignment, than as a 
point for focused improvement. 

Figure 6-7 
Overhead Lines Call-Out Response 

Month 

JAN 

FEB 
MAR 
APR 
MAY 
JUN 

TOTAL 

— PAGERC"REW 

Total 
Calls 
Made 

26 

49 
14 
39 
43 
35 
206 

Yes 

21 

44 
11 
37 
43 
34 
190 

No 

2 

4 
1 
0 
0 
0 
7 

No 
Answer 

3 

1 
2 
2 
0 
1 
9 

PCNT 

8 1 % 

90% 
79% 
95% 
100% 
97% 
92% 

NON-PAGER CREW 1 
Total 
Calls 
Made 
245 

379 
132 
291 
374 
273 
1694 

Yes 

131 

149 
95 
146 
204 
169 
894 

No 

70 

68 
16 
104 
145 
60 

463 

No 
Answer 

44 

162 
21 
41 
25 
44 
337 

PCNT 

53% 

39% 
72% 
50% 
55% 
62% 
53% 

TOTAL CALLS 
YES 
NO 
NO ANSWER 
PERCENT 

1900 
1084 
470 
346 
57% 

Figure 6-8 
Substation Call-Out Response 

Area 

East 

West 

TOTAL 

Calls 

335 

80 

415 

Responded 

166 

56 

222 

PCNT 

50% 

70% 

53% 

f^-

Alternate Shift 

For the last five years utilities have been experimenting with the use of an alternate 
shift to better match the availability of crews with the need for repair work in minor 
storms. The standard utility shift is related to the standard 'day shift' in all of industry, 
with a shift toward the morning as is typical in many construction-related industries 
(the typical utility day shift is 7AM to 3PM or 7:30AM to 3:30PM). 

Statistically, it can be shown that particulariy in the non-winter seasons thunderstorms 
that develop from normal diurnal convective activity are more likely to occur in the 
mid- to late-afternoon or early evening. Therefore, in many instances the storms hit 
just as utility construction crews have quit for the day. When the storms can be 
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anticipated, the utility can make an effort to 'hold over' some crews from the day shift 
(on an overtime basis) and this is another initiative in itself on which we will comment 
below. Also, crews can be 'called out' by telephoning or paging them with a message 
to contact the dispatcher for an extra duty. A less costly and more certain measure is 
to arrange for some of the crews to work an alternate shift. Of course, the 'evening 
shift' that some of the troubleshooters work is well suited to handle such storms, but if 
the damage involves significant line work, then full overhead line crews will be 
needed to make the repairs. 

It is possible to have construction crews on an evening shift, but it is not ideal 
because the need for them does not typically extend to the end of such a shift, e.g., 
11PM, and more importantly such a shift, on a regular, daily basis, tends to conflict 
with worker productivity, visibility, safety, and customer satisfaction (due to noise and 
intrusive activity in the evening hours). 

The alternative that many utilities have developed is to have a shift that begins 
around 11AM or noon and extends to 7PM or 8PM. Particulariy if this is used in the 
daylight savings period, the concerns about working at night are allayed and the shift 
does not seem as unnatural, and may even be preferable to some workers. The 
typical practice is to have only a handful of crews switch to this shift, because for 
various reasons the standard construction shift remains the ideal for most. However, 
the shift of even a few crews can noticeably improve the ability to respond to late-
afternoon storms as shown in Figure 6-9 below. 

r ^ 

Figure 6-9 
Outage Duration by Hour of the Day 
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Figure 6-9 above shows that the use of alternate shift was first introduced in 2004, 
but used rather intermittently. As CEI approached 2006, this practice became more 
wide-spread, the results of which are evident on the profile of outage duration by hour 
of the day. The 2006 and 2007 (year-to-date) profiles show no real differentiation 
during the 4PM to 8PM time frames (in contrast to the marked improvement over 
2004 and 2005). These trends (as well as those experienced by similariy configured 
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utilities) point to the need for the Company to remain committed to this leading 
industry practice. 

6.4.2 Workflow 

In terms of workflow, our assessment will focus on methods of returning as many 
customers as possible to service during the initial stages of the switching and 
restoration phase of the outage restoration process. There are some issues in the 
area of dispatching, not from a practices perspective, but because of the recent influx 
of inexperienced dispatchers and the challenge of retaining staff in these key 
positions once they have been trained (addressed in Section 7.0). 

Partial Restoration 

Partial restoration refers to the practice of switching and even cutting around faulted 
sections of a line to be able to restore at least part of the customers eariy on, leaving 
a smaller group of customers to have to wait until final repairs are made. This practice 
has long been a part of utility outage restoration efforts and it has also long been 
resisted. To be fair, it is appropriate to resist using the method when a final repair 
could be made relatively quickly and it Is always a judgment call as to whether it is 
better to use the available resources to complete the final repair or to divert them 
temporarily to make other partial restorations. 

Utilities regulariy report that line crews prefer to do the final repair and try to convince 
the dispatcher that they will be able to do it quickly. The risk is that unforeseen delays 
may cause a large number of customers to remain unconnected when partial 
restoration might have been done expeditiously for a large majority of the customers. 

CEI has confirmed that this typical tension does exist and has committed itself to 
reinforce its position on partial restoration. We would emphasize that this is 
particulariy relevant when restoring feeder backbones: 

• When the backbone is out, all of the customers on that feeder are out, which on 
the 13kV circuits is often over 1,000 customers. 

• Until the feeder backbone is restored, it is generally not possible to discover, 
except by detailed patrol, that additional locations or taps require repair in order 
to effect restoration. 

• Except in the most rural areas, the system is designed to allow feeder backbones 
to be 'back-fed' through normally open ties to other feeders. This allows the utility 
to isolate the faulted part of the feeder and close the appropriate ties to re
energize a large number of customers on the circuit. 

The system, in fact, is designed with redundant capacity for precisely the purpose of 
handling contingent capacity for partial restoration. In many cases the 'partial' 
restoration can be almost a complete restoration (e.g. in instances where only a 
single span or a few spans need be isolated in order to clear the fault, the rest of the 
feeder can be restored as fast as it takes to throw disconnect switches or even 
physically cut the conductor to isolate the fault and then throw the tie switches to 
restore). This is in part why installation of more automatic reclosers is recommended 
- they rapidly isolate a faulted zone and re-energize the rest of the feeder, allowing 
the remaining restoration effort to concentrate on a zone that is more compact, 
significantly decreasing the miles required to drive to close each normally open tie. 
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Therefore, we recommend that CEI continue to reinforce the practice of partial 
restoration, especially on feeder backbones and large taps, even when that may 
involve 'cutting' perfectly good conductor in order to isolate faulted spans, so that 
crews can then 'run' to restore the remaining parts of the circuit. 

Split and Hit 

Another method of partial restoration is termed 'split and hit'. This is normally applied 
to underground residential distribution (URD) lines, but could conceivably be used on 
overhead lines where the density of tree cover or dark of night prevents the 
troubleshooter from being able to easily locate the fault (though in the latter case 
extra precaution is required to ensure public safety when re-energizing the line). The 
challenge being addressed with this approach revolves around locating the faulted 
section of cable. This applies typically among the many sections of underground 
primary that extend from the riser through each of the pad-mounted transformers to 
the normally open point of the typical URD half-loop. Once the faulted section is 
located, the pad-mounts on each end of only that section are opened, the elbows are 
disconnected and parked, and the pad-mount at the normally open point is opened, 
its elbows un-parked and connected, thus 'back-feeding' the half-loop up to the 
faulted section. 

The blown riser can then be replaced, re-energizing the front part of the half-loop. At 
that point, all customers are restored, and wilt remain so until the cable faults in a 
different section. This is comparable, in concept, to 'switching around' an overhead 
faulted section, i.e., a workaround that isolates the faulted section and restores 
service at both ends of the faulted section through switching. In the meantime, it is 
important to repair or replace the faulted section of cable in a reasonable time, so that 
it can be used in a similar fashion to complete a half-loop should another section fail. 

At times it is appropriate to call out a special underground crew, supplied with test 
equipment and trained to locate the faulted section. This approach will likely cause 
some delay in effecting the restoration. The more expeditious alternative is to have 
the lone troubleshooter, the first to arrive at the scene, use the 'split and hit' method: 

• The troubleshooter should go to a pad-mount halfway between the riser and the 
normally open point on the half-loop (in order to 'split' the half-loop into a quarter-
loop). Since the riser fuse is blown, this transformer will be de-energized. 

• The troubleshooter should then disconnect the cable elbow on the blown riser 
side, then go back to the riser pole and, using a hot stick, replace the fuse 
('hitting' the quarter-loop by re-energizing it). 

• If the faulted section of cable happens to be on the re-energized side, the fuse 
will blow immediately (which is why the troubleshooter must take appropriate 
precautions such as looking away, etc. - this is no different than when the same 
is done on an overhead tap that has been patrolled and found to have no obvious 
faults). 

• If the fuse holds, power has been restored to that quarter-loop, and even if it 
blows, the troubleshooter can then restore the other quarter-loop by going back 
to the split point, disconnecting the faulted side, and back-feeding the un-faulted 
side from the normally open point, since cable faults almost always occur on only 
one section of cable in a half-loop. 
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• At this point, the troubleshooter will apply the same method to the remaining 
faulted quarter-section, restoring even more customers, or, if there are other 
outages that need troubleshooter attention, and the number of customers out on 
this tap is now relatively small, the troubleshooter will call for the test crew to 
complete the job on the remaining quarter-section. 

In the meantime, the number of customers interrupted has been cut in half, often in 
less time than it would take for the underground crew to be mobilized and travel to the 
site. FirstEnergy has used the split and hit method effectively for years in other 
regions. It is an industry leading practice and we recommend that CEI continue its 
use. 

6.4.3 Communication 

Regarding communications, a recurrent theme in post-storm assessments is the need 
to do a better job of keeping everyone informed about the current state of the 
restoration efforts and to establish a culture of continuous improvement through 
forums geared to constructive sharing of experiences and circumstances, both 
positive and negative. This includes customers, employees, contractors, foreign 
crews, communities, emergency agencies, regulators, media, and other public 
officials. Moreover, the best way for people to get information is to know in advance 
what information is available and where. Through advanced planning and drills, 
communities can come to better understand the role of various different community 
functions in restoration. In a phrase, "plan the work, work the plan," is the approach 
that will instill the most confidence and dispel the confusion and competition for 
resources that comes from a more ad hoc approach. 

Implementing all of these leading practices requires an organizational focus on 
achieving desired performance levels in storms through planning and follow-up on 
process changes and learning what works best. It is no longer acceptable to merely 
claim that infrequent storms are extraordinary events that cannot be measured in 
terms of performance. On the contrary, the increasing demands and expectations of 
the public for community continuity even in the face of emergencies requires a 
planned approach to what might seem to be an unforeseeable event. 

In assessing CEI's performance in the area of communication, the following 
observations and recommendations are provided: 

• CEI has devoted a portion of their website to provide customers with timely 
emergency and storm restoration information. Our view is that this website is 
well-designed and implemented, and serves as an effective supplement to the 
more traditional communication methods. 

• CEI's IVR is effective in managing the customer interaction and is cited as one of 
the factors in their experienced improvement in customer satisfaction. 

• Recognizing that the "moment of truth" occurs at the scene of action (and often 
occurs between the servicemen/line crews and the customer(s)), CEI provides 
training on how to properiy interact with the customer. 

• CEI as instituted the 4-Hour Outage Review Process to address the causes, 
remedies, and "lessons learned" in outages that exceed 4 hours in duration. This 
appears to be highly effective in that it deals objectively with the issues and 
keeps the focus on shortening outage duration. 
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• Following the lead of other FirstEnergy companies, CEI has instituted an Outage 
Page, ensuring a sense of urgency and supervisory awareness of all outages 
involving feeder lockouts, and those affecting more than 100 customers (the 
notifications occur at the start of an outage event). 

• In an effort to improve the coordination and communication between Regional 
Dispatch and the field, CEI has instituted a cross-familiarization training program 
between the dispatchers and the servicemen. The dispatchers receive field 
familiarization training and the servicemen receive similar training In the 
RDO/Call Center. 

• The Monthly Reliability Meeting is among the best we have experienced, in terms 
of relevance, clarity, and action-orientation. The annual goals are articulated, 
progress against them assessed, and specific challenges from the previous 
month vetted; all of this information is presented with a focus on supporting a 
continuous learning environment. 

6.5 Summary of Recommendations 

The following specific recommendations are submitted recognizing that many of the 
suggested improvement initiatives are already integrated into the company's practices 
and processes (as evidenced by CEI's improvement over the past five years). Within 
each practice and process there is the opportunity to apply some fine tuning to further 
reduce customer minutes of interruption. 

SR-1 Systematize the process of determining when to mobilize staff in anticipation 
of a storm. 

Discussion 

The company effectively applies experience, intuition and weather information to 
proactively apply supplemental resources prior to storms. Figure 6-6 shows that the 
impact of this combined experiential and intuitive approach equates to mobilizing for 
storms that lead to over 100 outages. The opportunity involves "sharpening the pencil" a 
bit, and determining where the cost-benefit trade-off occurs by applying the correlation of 
number of outages and key weather variables into the analysis in a more quantifiable 
and predictive manner. 

From Figure 6-6 it is evident that mobilizing for storms can save an average of 
approximately 100 minutes per outage. It is also clear that there are approximately ten 
days per year that have outages per day in the range of 50 to 100, say an average of 75. 
These ten storms then generate 750 outages per year. CEI's typical average number of 
customers interrupted per outage is approximately 100, so these medium-outage days 
represent 75,000 customer interruptions. Now, a 100-minute saving on each would 
generate a potential savings of approximately 7,500,000 CMI (customer minutes of 
interruption, the numerator of SAIDI and CAIDI). If CEI is able to meet its SAIFI target of 
1.0, a savings of 7,500,000 CMI would have a favorable CAIDI impact of 10.0 minutes. 
As a conservative estimate, we believe CEI can achieve 60 percent, or 6.0 minutes of 
CAIDI improvement from this method. 

The cost of the additional mobilization could be estimated in terms of having 
approximately 45 additional resources available for a few hours in each of the ten storms 
(roughly, one 2-person line crew for each of the 9 shops, 1 hazard person for each, and 
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a troubleshooter/switcher pair for each). Of course, if the timing is right, there would be 
no incremental cost for these resources, since they were needed anyway, so the real 
cost is when they are mobilized unnecessarily. If this were half the time, say 3 hours on 
average, we might expect a cost of approximately $10,000 per storm, or $100,000 per 
year. The unit cost can be viewed in terms of 100 CM! (approximately the duration of a 
typical interruption for one customer) as $2.22 per 100 CMI. Clearly, this is a program 
that CEI should heartily endorse. 

A 'second tier" of implementation of SR-1 would be to apply the same logic to the larger 
storms as well, i.e., the storms which, though still minor enough to not be excludable, 
involve 100 to 200 outages per day. From Figure 6-6 it is clear that CEI already 'shifts 
gears' when this level of storm is experienced, but the sheer volume of outages on those 
days still leaves the average duration above 200 minutes (yet better, by 100 minutes, 
than what it would be without a changed paradigm). If the timing and level of mobilization 
for the larger (yet still not excludable) storms could be increased still further, we believe 
that a further improvement in CAIDI for those days could be achieved, with a quite 
reasonable estimate being an average of 50 minutes, e.g., reducing a 300-minute CAIDI 
to 250 minutes. If this could be done for the approximately 10 days that fall into the 
category of 100 to 200 outages per day, for which the average number of customers 
interrupted is 10,000 to 20,000, and the average CMI is 2 to 8 million CMI for each 
storm, the effort could achieve an additional reduction of 7,500,000 CMI, for an 
additional CAIDI impact of 10.0 minutes. We believe that a conservative estimate of 
what CEI might be able to achieve might be 5 minutes. The cost of this additional 
mobilization would probably be comparable to that of the first tier, because we are only 
looking to improve the average CAIDI in each storm by 50 minutes. 

SR-2 Fully implement partial restoration ("hit and run" for overhead lines; "split and 
hit" for URD cable) when initially servicing customer outages. 

Discussion 

These methods require continual reinforcement as there is a natural tendency on the 
part of linemen (and with ever^ good intention) to want to restore all customers in a 
given area to service as soon as possible. Consistent with the philosophy of focusing on 
the feeder backbone, these approaches focus on reducing the total number of customer 
interruption minutes by restoring as many customers as possible as soon as possible. 

In terms of quantifying the potential Impact of partial restoration on customer minutes of 
interruption, one approach would be to suggest that in the typical backbone outage, 
there are approximately 300 customers interrupted (500 for a lockout, 250 for a 
backbone outage past the first zone) for approximately 120 minutes, and that through 
partial restoration 200 of these might be restored in two-thirds the normal time, and the 
rest in 150 percent of the normal time. This would imply that the outage would 
accumulate 30,000 CMI instead of 36,000 CMI, for a reduction of 6,000 CMI per outage. 
If this could be done for half of the 2000 backbone outages that typically occur, the 
savings would be 6,000,000 CMI, or a favorable CAIDI impact of 8 minutes. 

The cost involves having enough troubleshooters, switchers (substation mechanics), and 
experienced dispatchers to organize and carry out the switching (and perhaps some 
cutting) involved in partial restoration. The incremental cost of three additional full-time 
troubleshooters and three additional switchers, for example, would be approximately 
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/ " ^^ $0.5 million, which, if it were adequate to achieve the effect, would represent a unit cost 
[ of $16.66 per 100 CMI. 

Partial restoration is a practice that has been embraced as an accepted practice within 
CEI for quite a while. However, our sense during the interviews is that CEI is not 
achieving the full potential that this opportunity presents; in fact, our estimate is that they 
are achieving 50 percent of the CMI savings (3,000,000 CMI). That would equate to an 
opportunity to improve CAIDI by 4 minutes at a cost of $125,000. 

SR-3 Fully implement use of the alternate shift (based on documented evidence of 
reduced outage durations at the critical transition time between normal shifts) 

Discussion 

There is likely to be ongoing pressure to reconsider the alternate shift (particulariy in 
future discussions with the bargaining unit). The company should continue to evaluate 
the impact of the alternate shift (using a similar methodology applied in this assessment) 
to demonstrate its effectiveness and justify continuing the approach. If anything, the 
analysis should look for opportunities to expand this approach (district by district and at 
differing time frames). 

The impact on CAIDI of having the alternate shift may be gauged by the difference noted 
above in the average duration by time of day (although this may also be due in part to 
better mobilization for late-afternoon storms). The difference is approximatelylOO 
minutes for three hours (5-7PM), and those three hours on average comprise 20 percent 
of the CMI for the year, so one could estimate a favorable CAIDI impact of 20 minutes 
(part of which may be attributable, as we suggested, to other initiatives as well). CEI is 
already doing this (and has likely captured the majority of this CAIDI benefit within their 
2006 numbers), but our sense from the interviews is that its implementation has only 
recently been applied across all of the districts. We believe this will appear in future 
years as an additional 2 minutes (10 percent) of CAIDI improvement. 

In addition, CEI plans to provide additional supervision to the crews that work on the 
nights and weekends. It is believed that this additional supervision will result in a 
marked improvement in CAIDI for outages that occur during those times. In 2006, the 
CAIDI for the hours outside of the main shift was 30 minutes higher than for the main 
shift. Even a 10 percent improvement in that gap would yield 3 minutes of improvement 
for those outages, which make up more than 60 percent of all customer interruptions. 
Hence, we estimate an additional 2 minutes of improvement in overall CAIDI due to this 
effort, which we group under this recommendation as being similar to the alternate shift. 

SR-4 Continue the recruiting and training of new dispatchers (in advance of the 
anticipated wave of retirees) and consider ways to make the position more 
attractive to the more traditional source of supply (e.g. experienced linemen). 

Discussion 

Section 7.0 addresses the near-term shortfall of experienced dispatchers in the wake of 
an aging staff. During the interviews, it became apparent that the most obvious source of 
supply (experienced linemen) is not vying for the position. Apparently, the economics 
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combined with the high-pressure nature of the job serve as a deterrent to what would 
appear to be an optimal source of supply. Othenwise, the company is likely to experience 
some impact to customer minutes as the lesser-experienced dispatchers (even though 
properiy supervised) provide direction to the field in basic switching and restoration 
activities. 

As noted above in SR-2, the training of dispatchers can have an impact on the success 
of partial restoration, since all switching must be coordinated through dispatch. 

SR-5 Establish new service center in Claridon Township (ISD 2009) and capture 
benefit of new service center in Euclid (started in 2007) 

Discussion 

Clearly, one of the key factors in achieving faster restoration is reducing the drive time 
between jobs (or between the current location of the crews and their next job). 
Recognizing this, CEI opened a new line shop in Euclid to relieve the travel time from 
Miles and Mayfield. The proposed new shop in Claridon Township would provide a 
much-needed location in the southern part of Concord and Ashtabula districts (and even 
to some extent the eastern part of Solon district). It Is not unreasonable to assume that 
these new locations will reduce travel time on many jobs by a half-hour or more. 
Weighting such jobs in with the total time spent on all jobs, we estimate a 5 minute 
improvement in CAIDI for the eastern districts, which themselves make up slightly more 
than half of all CMI. This in turn can be expected to have a favorable CAIDI impact of 2.5 
minutes. However, since this service center is not expected to open until the end of 

' " ^ 2009, its impact on CAIDI in 2009 is nil. 

The opening of the Euclid district in 2007, however, may be expected to have a similar, 
though lesser impact on the future years, including 2008 and 2009, Because the 
distances involved are much shorter, we estimate only a 1.0 minute improvement in 
CAIDI from this initiative. 

SR-6 Reevaluate level of staffing with respect to outage response 

Discussion 

The current level of staffing appears adequate in terms of overall performance with 
respect to sen/ice restoration. However, as CEI implements the recommendations of this 
assessment, there are a number of items that may change the dynamics; namely: 

• Increased sectionalizing, while improving SAIFI, will likely have a negative impact on 
CAIDI. 

• Fewer interruptions within an outage could have the same impact as an increase in 
staff (i.e. lack of demand equates to added capacity). 

* Added line districts that will decrease travel time and provide the potential for more 
efficiency among the staff. 

• An accelerated staffing plan that will create a temporary increase in staff to be 
applied to storm restoration activities (as appropriate). 
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The purpose of this recommendation is to draw CEI management attention to the fact 
that some of the variables and assumptions that tend to drive service restoration 
performance have changed (the impacts of which are somewhat indeterminate); and it 
would be prudent to keep a close eye on the key performance indicators to proactively 
make adjustments should they be deemed appropriate. 

Discussion 

In addition to the improvements in CAIDI noted above, which are all due to 
implementation of recommendations SRI-6, we want to acknowledge that the 
implementation of the SAIFI-related recommendations will have a favorable side benefit 
of improving CAIDI because of the reduction in outages caused by vegetation, lightning, 
and pole-top equipment failures. The combined effect of the outage-reducing initiatives 
can be expected to eliminate more than 200 outages each year, or about .55 per day, 
which, based on the slope of the lines in Figure 6-6, can be expected to reduce the 
average CAIDI by a little over 1 minute. In addition, the sectionalizing can be expected to 
reduce patrol time significantly on backbone outages, for which the average CAIDI was 
115 minutes in 2006. It is estimated that patrol time is almost one quarter of the total 
CAIDI for such jobs, and that sectionalizing could cut it in half, eliminating 14 minutes 
from CAIDI for those outages, and therefore 10 minutes from overall CAIDI. Since, 
however, the sectionalizing will only be done to a select group of approximately 200 

/ ^^ \ circuits; we would estimate that the improved CAIDI from sectionalizing would amount to 
^ 4 minutes of improvement to total CAIDI. Therefore, the impact on CAIDI from the 

^ ' various SAIFI improvement initiatives total 5 minutes. 
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7.0 Organization and Staffing Assessment 

7.1 Purpose, Scope, and Approach 

The purpose of this section is to analyze CEI's organizational structure and staffing with 
a perspective on how these elements of the Company affect electric system reliability 
and offer the potential to sustain improvement in reliability. Our analysis is not a staffing 
study per se (e.g. it is not designed to be a comprehensive work level or span-of-control 
analysis); however, it is designed to assess the organization, its functions, and its 
staffing levels and their impact on SAIFI and especially CAIDI. 

We have framed our assessment of CEI's organization and staffing by evaluating them 
from 3 perspectives as presented in Figure 7-1 below: 

Figure 7-1 
Elements of the Organization and Staffing Assessment 

SUSTAiNASLe WORKFORCE 
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Focus ori Continuous tmpfovement 

The elements of our review can be summarized as follows: 

• Sustainable Workforce: This portion of the assessment addresses CEi's ability to 
maintain its staffing levels and knowledge base at a level sufficient for the company 
to carry out its mission with respect to system reliability. Key reliability-related 
functional areas of the Company are reviewed with respect to the age demographics, 
experience level, and current staff mobilization and training processes of the 
workforce. 

• Workforce Management: This portion of the assessment focuses on the company's 
ability to keep pace with its inspection and maintenance requirements, to improve 
outage response, and to execute the capital spending plan (specifically New 
Business and reliability/capacity projects). It also includes recommendations on how 
to better utilize contractors. 
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• Reliability Culture: This portionof the assessment focuses on the Company's effort 
to ensure that its sustainable and well-managed workforce is aligned (at al! levels) to 
the Company's imperative to improve overall system reliability. Through our 
numerous interviews (over 40 interviews with 26 individuals were conducted over a 3 
month period) we were able to gain a sense of this level of alignment and we will 
provide some suggestions on how to maintain and enhance it amidst the ongoing 
business changes such as CEI's transformation to an Asset Management 
orientation. 

The majority of the insights and recommendations contained within this section will have 
little if any immediate impact on CEI meeting its 2009 Reliability Performance Targets. 
However, the issues raised and concepts discussed in this section are vital to the 
Company's ability to achieve the objective of 10 years of sustained performance. 

7.2 Overview of the CEI Organization Structure 

The CEI electric system serves approximately 750,000 customers in a service territory 
that spans across Northeast Ohio and is referred to within the company as the Northern 
Region of FirstEnergy's Ohio-based electric system. The company's electric distribution 
network covers over 1,700 square miles of service territory and is composed of 
approximately 14,000 circuit miles (distribution and subtransmission); these circuits 
include 8,500 overhead circuit miles and 5,500 underground circuit miles. 

The company headquarters are located in the south-central part of the territory in 
Brecksville and it manages the electric system by decomposing the service territory into 
9 geographic areas referred to as districts. These district offices are informally referred 
to within the company as iine shops or garages. 

Figure 7-2 below provides a geographic overview of the company's service territory and 
its 9 major district headquarters. 

Figure 7-2 
CEI Service Territory 
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Ashtabula 
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The growth conditions of the company's service territory reflect the general economic 
conditions of Northeast Ohio; overall, it has seen substantially no net growth in the past 
5 years. Certain areas of the company are experiencing modest growth; others are in 
fact experiencing negative growth patterns. Figure 7-3 below summarizes the scope and 
compound average (customer) growth rate (CAGR) of each of the company's district 
operations. 

Figure 7-3 
Customer Count and Growth Rate by District 

District 

Ashtabula 

Brooklyn 

Concord 

Euclid 

Mayfieid 
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Westlake 

TOTAL 

No. of 
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62.136 

135,553 

67,618 

53,302 
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121,680 

28,491 
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2002-2006 
CAGR 

1.2% 

-1.0% 

0.8% 

-1.9% 

0.4% 

-1.4% 

0.1% 

0.5% 

0.6% 

-0.2% 

/ ? ! 
Each district manages its area of the network through a company and contractor 
workforce that is assigned from the district's line shop and is responsible for over 1000 
circuit miles of electric distribution system (except Euclid) Each district has a 
composition of both underground (UG) and overhead (OH) circuits. Figure 7-4 below 
highlights the infrastructure composition of each of the districts. 

District 

Ashtabula 

Brooklyn 

Concord 
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Mayfield 
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Solon 

strongsvilie 
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TOTAL 

Figure 7-4 
Electric Infrastructure bv 
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^ ^ The company organizes its workforce into broad functions; these functions include: 

• Operation Services - manages the primary lines workforce and is organized by 
the district structure noted above. 

• Operations Support - has the primary responsibility for the substation and 
underground network work groups and is managed through an East and West 
organizational structure for substations, while one underground network group 
covers the entire CEI territory. 

• Other Planning and Management Functions - includes Asset Management, 
Human Resources, External Relations, and Customer Support. 

Figure 7-5 below presents a high-level overview of the CEI organization. 

Figure 7-5 
Current CEI Organization Structure 
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The current organization structure embodies several recent and noteworthy changes: 

• The Director of Reliability role and function was recently established to provide a 
local leadership role and focal point for driving improvement in overall system 
reliability. 

• The Director of Regional Asset Management was defined to be the leading operating 
company representative responsible for locally implementing the FirstEnergy Asset 
Management strategy. It is a pivotal role in the Company's ability to meet the long-
term objective of 10-years' of sustained reliability performance at the agreed upon 
targets. It will be responsible for such elements as planning and managing the 
portfolio of capital projects (including staged and systematic refurbishment of aging 
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infrastructure), strategic staffing model, and integrated capital and O&M spend 
optimization. 

7.3 Assessment of Organization and Staffing 

The following subsections of this Section of the report summarize our assessment of the 
three distinct perspectives of CEI's organization and staffing as they relate to overall 
system reliability. Restating, the three perspectives are: 

• Sustainable Workforce 

• Workforce Management 

• Reliability Culture 

7.3.1 Sustainable Workforce 

In assessing the ability of CEI to maintain a sustainable workforce, our scope 
spanned across the Operations Services, Operations Support, and Reliability 
Departments. Figure 7-6 below identifies the critical departments, functions, and 
positions (also known as job families) that will define the focus of this analysis. 

Figure 7-6 
Critical Staffing Categories 

Department 

Reliability 

Operations Sen/ices 

Operations Support 

Function 

Regional Dispatching 

Distribution Line 

Engineering Services 

Substation 

UG Network 

Positions 

Regional Dispatcher 

Line Leader Shift 
Lineworker Leader 
Distribution Lineworker 
Engineer 
Distribution Specialist 
Relay Tester 
Electrician Leader 
Underground Electrician Leader Shift 
Underground Electrician Leader 
Underground Electrician 

Within each of these Departments/Functions/Positions there are specific challenges 
with respect to maintaining a sustainable workforce. From a overall perspective, the 
predominant issues facing the Company include a rapidly aging workforce, few 
succession options with respect to leadership and management positions (a topic that 
the company actively monitors and manages), and a resource-constrained pipeline in 
terms of recruiting and hiring replacement staff to address planned retirements. 
Figures 7-7 and 7-8 below further illustrate these points. 

^ T 
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Figure 7-7 
CEI Employees by Age and Function 

Function 

Substation 

Distribution Line 

Underground Nelworic 

Engineenng Services 

Regional Oispatching 

TOTAL 

PERCENTAGE 

Current Age 

<30 

13 

42 

1 

6 

5 

67 

10.4% 

30-39 

7 

60 

11 

10 

6 

94 

14.6% 

40-49 

29 

96 

16 

20 

13 

174 

27.1% 

SO-59 

60 

152 

25 

33 

10 

280 

43.5% 

>S9 

11 

14 

0 

3 

0 

28 

4.4% 

Total 

120 

364 

53 

72 

34 
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50.07a , 

10.0% 

5.0% 

4(M9 

Current Age 

Figure 7-7 above notes that almost 48 percent of all employees within these functions 
are over 50 years of age (totaling 308 staff) and are likely to retire within the next 10+ 
years. 

Figure 7-8 
Leadership/Management by Age 

Posit ion 

Substation 

Distribution Line 

UG Network 

Engineering Services 

Regional Dispatching 

TOTAL 

PERCENT 

and Function 
Current Age 

<30 

0 

0 

0 

0 

0 

0 

0.0% 

30-39 

0 

3 

0 

0 

0 

3 

4.4% 

40-49 

8 

14 

3 

2 

0 

27 

39.7% 

50-59 

7 

19 

3 

6 

1 

36 

52.9% 

>59 

1 

0 

0 

0 

1 

2 

2.9% 

Total 

16 

36 

6 

8 

2 

68 

100.0% 

Over 55 percent (38 of 68, as shown in Figure 7-8) of the current Leadership and 
Management staff in these targeted areas is also likely to retire within the next 10+ 
years. The pipeline for future Leaders and Managers is typically composed of the 
Non-Managers (included in Figure 7-7) that currently range in age from 30-39); this 
pipeline is clearly constrained. 
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Notwithstanding outside recruiting and hiring, over 40 percent of the current 30-39 
year old cohort (38 of 94 members) will need to develop into leaders and managers 
(a particularly daunting percentage as the normal percentages of leaders/managers 
to staff are more in the range of 10-20 percent). This will occur at the same time when 
48 percent (308 staff) of technical staff will also be reWnng thereby placing additional 
demands on the remaining staff. This will place an enormous burden on this 30-39 
year old cohort and particularly on its leaders. 

This situation is not unique to CEI or to First Energy, it is typical for virtually all electric 
utilities in North America and Western Europe. Generally speaking, industry-wide 
trends to reduce O&M and capital spending during the 1990s led to hiring freezes and 
this has resulted in an abnormally distributed work force in terms of age 
demographics (very few employees were added in the 1985-2000 era). Utilities 
(including CEI) are now increasing their hiring efforts and simultaneously face new 
competition for resources from other technical fields and industries. 

To mitigate these effects FirstEnergy has taken a number of steps to address this 
challenge, most notably the PSI Program. The PSI program could certainly be 
categorized as a "Leading Practices" approach to recruiting, training, and assimilating 
entry level employees. The Company's key challenge is the pace at which this 
staffing shortfall, a decade in the making, can be addressed. This is particularly acute 
given the other realities of budget and headcount constraints and general availability 
of labor. Unfortunately, there is no shortcut to developing future leaders and 
managers. This will require an aggressive outside recruiting effort, coupled with a 
well-conceived leadership and management development program. 

Though the issues presented as part of the high level view apply within each of the 
Departments/Functions listed in Figure 7-6, a look at the more critical positions offers 
other insights as outlined below. 

Reliabilitv 

Figure 7-9 below exhibits the scale of the staffing challenge facing CEI for Regional 
Dispatchers. The company will need an aggressive approach to addressing the 
anticipated departure of almost 30 percent of the Regional Dispatchers over the next 
10+ years. In so doing, CEI will likely experience some challenges in sustaining its 
\eve\ of performance in the timely restoration of service since more that 35 percent of 
the current staff has less than 2 years experience (it is easy to observe that from 
changing staff demographics in the next few years more than V2 of the Regional 
Dispatchers will have less than 5 years of experience). 
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z ^ ' ^ ^ . Figure 7-9 
Regional Dispatching Staff by Age and Experience 
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In conjunction with continuing to work the recruiting pipeline to replace retiring 
regional dispatchers, CEI should also explore ways to encourage longevity among 
the existing dispatching staff. During interviews it was apparent that CEI needs to 
consider ways to make this key position more attractive financially to high performing 
employees. 

Operations Services 

The profiles for the Distribution Line and Engineering Services functions are 
presented in Figures 7-10 and 7-11 below and they are not significantly different from 
the patterns previously reviewed. Over 46 percent of the Distribution Line employees 
will retire over the next 10+ years, as will 50 percent of the Engineering Sen/ices staff. 
Of particular note is the projected loss (and thus the required replacement) of 124 
Distribution Linemen and 21 Distribution Specialists. 

2007 Focused Reliability Assessment of CEI 
October 2007 

Page 140 



/'̂  

Figure 7-10 
Distribution Line Staff by Age Category 

Figure 7-11 
Engineering Services Staff by Age Category 

As has been experienced within Regional Dispatching, the "one-for-one" replacement 
of experienced staff with entry level employees puts significant stress on overall 
outage response and we would expect degradation in CAIDI performance. This subtle 
effect is difficult to measure but is nevertheless real. We would encourage the 
Company to consider hiring and training as much as possible "in advance" of needs 
(as opposed to "one-for-one" replacement) to maximize the level of knowledge 
transfer from older, high-experience workers to their younger and skill-building 
replacements. We note that even the well-conceived PSI program cannot immediately 
replace the 30-40+ years experience represented by these 124 Distribution Linemen 
and 21 experienced Distribution Specialists (Designers). 

^ i 

Operations Support 

Over 59 percent of the Substation staff is older than 50 as noted in Figure 7-12 
below. Almost 79 percent of the Relay Testers as noted in Figure 7-13 below are also 
over 50. The extraordinarily high percentage of Relay Testers facing retirement within 
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the next 10+ years poses a significant challenge to CEI's ability to properly maintain 
coordination within the substations. 

Figure 7-12 
Substation Staff by Age Category 

Figure 7-13 
Relay Tester Staff by Age Category 

Note that the Underground Network staff profile presented in Figure 7-14 below has 
virtually no representation among the 20- to 30-year old electricians. The 
convergence of the significantly aged buried cable replacement issues (noted in 
Section 5.0) and a retiring workforce (over 60 percent of the Underground Network 
staff over the next 10 years) in this work group will pose a significant challenge to 
CEI. 

" ^ 
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Figure 7-14 
Underground Network Staff by Age Category 

/m 

7.3.2 Workforce Management 

This portion of the assessment addresses how the workforce and workforce 
management practices contribute to the company's effectiveness at maintaining and 
improving overall system reliability. It provides insights regarding the adequacy of 
CEI's staffing levels and competencies to keep pace with its inspection and 
maintenance program, improve outage response, and meet the requirements of the 
capital spending plan (specifically New Business and reliability/capacity projects). 

Preventive and Corrective Maintenance 

For purposes of analyzing CEI's capacity to perform preventive and corrective 
maintenance, our focus begins with the Company's existing inspection programs. The 
Company's preventative programs are outlined in the applicable sections of the 
FirstEnergy Substation Preferred Practices and Methods and the Distribution Circuit 
and Equipment Inspection Program Guides. Our analysis of the Company's corrective 
programs is related to CEI's ability to manage and address the resulting inspection 
exceptions (i.e. the "CM backlog"). 

What follows in this section is not an evaluation of the programs per se (which is 
separately addressed in Section 5.0); rather, it is an evaluation of the adequacy of 
CEI's staffing levels and competencies to meet the program requirements. 

With respect to the actual inspections, CEI utilizes employees (particularly those on 
light duty) and contractors to meet the periodic requirements. The Company's 
success at satisfying these requirements varies between Operations Support 
(Substation) and Operations Services (Distribution) as described below: 

Operations Support (Substation): Figure 7-15 below summarizes the Substation's 
Preventive Maintenance completion rate as measured actual vs. planned man-hours 
as of the end of 2006. CEI's substation completion rate was not satisfactory in 2005 
and has certainly improved in 2006 (the East Region improved from 75.1 percent to 
82.9 percent and the West Region improved from 54.7% to 76.4 percent). CEI 
currently anticipates having all substation inspection requirements completed and 
"current" by EOY 2007. 

z*^ 
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From a corrective maintenance perspective, the CM backlog for substation work is 
"current" and thus staffing appears to be adequate to resolve all inspection 
exceptions in a timely manner. 

Figure 7-15 
Substation Preventive Maintenance Performance (2005-2006) 

Northern Region-East Ohio 

Category 

Transformers 
Breakers 
Relays 
Mo. Sub Insp 
All Other 
Total 

2005 Manhours 
Actual 
1,618 
4,933 
3,140 
4,246 
387 

14,324 

Planned 
2,062 
5,757 
6.154 
4.657 
436 

% Com pi 
78.5% 
85.7% 
51.0% 
91.2% 
88.8% 

2006 Manhours 
Actual 

1,862 
2,868 
3,154 
4,134 

650 

Planned 
2,030 
3,278 
5.19^ 
4,13^ 

660 

% Com pi 
91.7% 
88.1% 
60.7% 

100.0% 
98.5% 

Backlog 
Trend 
(276) 
(434) 
(974) 
(411) 
(39) 

(2.134) 

Backlog 1 
Carry 

168 
390 

2,040 
0 

10 
2.608 

Norther Region-West Ohio 

Category 

Transformers 
Breakers 
Relays 
Mo. Sub Insp 
All Other 

Total 

^ M i Manhours 
ActuaT 

736 
4,397 
3.581 
4.090 
345 

13,149 

Planned 
1.953 
9,618 
7,561 
4,534 
362 

24,028 

%Compl 

45.7% 
47.4% 
90.2% 
95.3% 

54.7% 

2006 Manhours 
Actual 

1,044 
6,576 
3,537 
3.215 

504 

14,876 

Planned 
2.354 
7,614 
5,589 
3,245 

669 

19.471 

% Compi 
44.4% 
86.4% 
63.3% 
99.1% 
75.3% 

76.4% 

Backlog 
Trend 

93 
(4.183) 
(1,928) 
(414) 
148 

(6,284) 

Backlog 
Carry 

1.310 
1,038 
2,052 

30 
165 

4,595 

Note: Planned Includes Backlog Carry from previous year 

/^ 
' ^ 

Operations Services (Distribution): In contrast to the Substation Preventive 
Maintenance (Inspection) Program noted above, CEI has been able to satisfy the iine 
inspection requirements as specified in the relevant inspection program guide and 
consistent with the ESSS requirements. The Company's challenge lies in its ability to 
address the exceptions discovered during the inspection process. Figure 7-16 below 
presents the Company's CM performance for Distribution Lines. 

Figure 7-16 
Distribution Lines Corrective Maintenance Performance 

Area 

Ashtabula 

Brooklyn 

Concord 

Euclid 

Mayfield 

Miles 

Solon 

Strongsvilie 

Westlake 

1 TOTAL 

2005 I 

Non-Pole 

0 

14 

0 

0 

0 

1590 

0 

0 

14 

1618 

Pole 

0 

29 

0 

0 

260 

5555 

0 

0 

86 

5930 

Total 

0 

43 

0 

0 

260 

7145 

0 

0 

100 

7548 

2006 1 

Non-Pole 

4452 

2852 

2248 

0 

1055 

1741 

772 

838 

1537 

15495 

Pole 

1623 

4919 

2075 

0 

140 

11768 

42 

379 

1112 

22058 

Total 

6075 

7771 

4323 

0 

1195 

13509 

814 

1217 

2649 

37553 

Figure 7-16 above notes a lines-related backlog of nearly 28,000 hours of pole 
replacement work and over 17,000 hours of non-pole related backlog that should be 
completed by EOY 2007. The pole related work has been contracted out to be 
completed as scheduled; however, it is doubtful that the CM backlog for non-pole 
related work (much of it accumulated during the 2005-2006 period) will be completed 
in 2007. Section 5.0 addresses the issues around CM backlog in the context of focus 
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ẑ '̂̂ *̂  and prioritization; acknowledging that the shear number of deficiencies/exceptions is 
daunting, yet may or may not reflect a true view of overall reliability. Independent of 
any initiative to better identify the significance of/track completion of these exceptions/ 
deficiencies, the previously mentioned recommendation accelerate the hiring of new 
employees (to replace retiring employees) provides a resource pool to address this 
backlog (with the added benefit of on-the-job training). 

Outage Response 

CEI's noticeable improvement in outage response suggests that many positive 
factors - including efifective utilization of existing staff, an optimal mix of employees 
and contractors, and sufficient staffing - has improved the Company's ability to 
restore service during system outages. Combined with the myriad of process and 
programmatic improvements (discussed in Section 6.0), the steady improvement in 
CAIDI noted over the past few years (Figure 7-17) is to be expected. Key areas, 
reflecting the integration of process and staffing include pre-mobilization and 
positioning of staff and use of the alternate shift. Both of these concepts are 
discussed fully in Section 6.0. 

r^ 

Figure 7-17 
Distribution CAIDI by District 

Reported District 
Ashtabula 
Brooklyn 
Concord 
Euclid 
Mayfield 
Miles 
Solon 
Strongsvilie 
West Lake 

Total 

2002 
140.84 
212.73 
147.86 

173.98 
183.65 
213.10 
171.14 
156.30 
171.98 

2003 
254.06 
211.76 
206.78 

177.55 
202.57 
255.54 
174.50 
173.65 
208.41 

2004 
171.74 
180.39 
187.05 

181.18 
183.61 
172.28 
188.14 
148.17 
176.66 

2005 
150.01 
175.48 
170.43 

164.43 
155.31 
123.62 
163.01 
200.38 
166.83 

2006 
191.84 
136.74 
121.35 

143.55 
170.00 
134.79 
150.04 
153.70 
148.65 

D-CAIDI by District 
300 

250 

i 200 

5 150 

g 100 ^ 

50 

2002 2003 2004 2005 2006 

•Ashtabula 
-Miles 

Brooklyn 
Solon 

Concord 
Strongsvilie 

Mayfldd 
•West Lake 

Construction 

CEI has placed an appropriately high priority the Company's "summer critical" 
projects Most of the highest priority projects have been completed within the 
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prescribed schedule. Proper planning and scheduling of other capital projects (most 
notably New Business and other Capacity or Reliability related projects) appears 
effective in that the capital spending plan for 2007 appears on track (with respect to 
projected EOY expenditures). 

Clearly the lowest priority work is related to the lines-related CM activities (as noted in 
the prior section). The Company's key challenge is to establish the proper employee 
and contractor mix for addressing capital projects. For example, Figure 7-18 below 
notes that the 2006 New Business requirements alone accounted for 222 FTE's (and 
that's assuming a 12-month level effort when in fact most of the New Business work 
is performed in a 4-month period: July-October). Thus, there will continue to be an 
inherent conflict of priorities between capital projects and the more routine corrective 
maintenance work. 

Figure 7-18 
New Business 2006 Workload 

Area 

Ashtabula 

Brooklyn 

Concord 

,Euclid 

Mayfield 

Miles 

Solon 

Strongsvilie 

Westlake 

TOTAL 

2006 1 

NSNC 

374 

1,740 

1,359 

0 

2.363 

705 

54 

1,684 

2,206 

10,485 

su 
393 

2,835 

1.224 

0 

3,495 

1.279 

834 

643 

773 

11,976 

NSRC 

6,344 

3,912 

5.177 

0 

5,927 

3,322 

1.365 

3,559 

3,424 

33,030 

TOTAL 

7,611 

8.488 

7,759 

0 

11.784 

5.307 

2.252 

5,886 

6.404 

55,491 

FTE 

30 

34 

31 

0 

47 

21 

9 

24 

26 

222 

Figure 7-19 below shows the shift in CEI hours assigned to capital between 2006 and 
2007 (over 40 percent increase), yet slightly less reliance on contractors (approximate 
10 percent decrease) during that same time period. Capital spending is likely to 
increase (necessary to upgrade/replace the aging infrastructure) over the next 5 
years. This increase in capital spending will be at a rate much higher than the 
anticipated net gain of employees. Combined with the expectation of no decrease in 
corrective maintenance during that same time period, CEI needs to consider a 
mobilizing and maintaining a larger contractor contingent on site throughout the year. 
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Figure 7-19 
CEI Employee/Contractor Mix 

Location 

Northern Region Asset Management 
Northern Forestry 
^4orthem Ohio Project Mgmnt Organization 
Northern Line Operations-Shaker 
Northern Line Operations - Concord 
Northern Line Operations - Mayfield 
Northern Line Operations - Brooklyn 
Northern Line Operations - Miles 
Northern Line Operations - Strongsvilie 
•Northern Line Operation - Westlake 
Northern Line Operation - Euclid 
Northern Region Transmission Maint 
Northern Substation - East 
Northern Substation - West 
Northern Underground 
Northem Service Install 
Eastern Line Operations - Ashtabula 

TOTAL 

2006 Actuals j 
Contractor 

Hours 
46,397 

32 
112,963 

-
1,822 
2,860 

47 
694 
255 
300 

-
794 
748 

1,560 

896 
366 

3,222 

172,958 

CEI Hours 

522 
2,401 

-
5.566 
5,458 

11,895 
11,894 
8,822 
3,791 

-
5,714 

13,712 
20.108 
18,239 

275 

5,886 

114.283 

2007 Projected j 

Contractor 
Hours 

94,819 
21,603 
12,164 

-
7,327 

(3,372) 
30 

334 
61 

773 

-
724 

5,351 
3,497 

597 
124 

11,904 

155.937 

CEI Houra 

140 
1,063 

-
1,788 
8.217 
8,183 

17,884 
9,108 
6,469 

17,832 
359 

2,403 
28,299 
28.617 
22.223 

-
9.306 

161,891 

Figure 7-20 below provides a summarized view of our assessment of Company's 
workforce management performance as it relates to overall system reliability. 

Figure 7-20 
Workforce Management Assessment 

Measure 

Substation Preventive 
Maintenance 

Distribution Line 
Preventive Maintenance 

Substation Corrective 
Maintenance 

Distribution Corrective 
Maintenance 

Outage Response 

Capital Spending 

Performance 

•"• -:^^7 & ' a -

Comments 

Significant PM Backlog on track for resolution by EOY 2007 
(with existing staff levels) 

Mix of in-house staff (light duty personnel) and staff 
supplementation with contractors (former CEI employees) 

Current staff able to keep pace with exceptions identified 
durinq substation inspections 

Significant backlog. Resolution hinges on accelerated Senior 
level replacement strategy/increase In contracted work 

Steady improvement in response time (CAIDI) noted since 
2003 

On track. Increase in contracting Capital Projects will free CEI 
resources to address Corrective Maintenance 

LEGEND 

ON TRACK 

I I CAUTION 1 

7.3.3 Reliability Culture 

A key ingredient in accelerating and maintaining system reliability improvement is tlie 
extent to which there is organizational commitment and alignment in meeting the 

2007 Focused Reliabiiity Assessment of CEI 
October 2007 

Page 147 



r̂  

r-

performance targets. A second, essential ingredient is the employees' willingness and 
flexibility to make changes, whether these changes are broad and wide-sweeping 
(e.g. the Asset Management Transformation initiative) or specifically targeted at key 
job tasks (e.g. changes in Operating Procedures). 

In conducting our interviews within the CEI organization (ranging from Lineworker to 
Regional President and across a broad array of Departments), we were able to gain 
an appreciation for the CEI business culture (in terms of change readiness) and the 
degree of alignment among the organization around reliability-related topics. As a 
result, we observe that: 

• CEI Management and Supervisory personnel are committed to meeting the 
established reliability performance targets. There are varying views regarding the 
"reasonableness" of these goals, but these views do no compromise the 
company's commitment to them. 

• There appears to be an effective learning environment in terms of open 
discussion around reliability performance, constructive feedback, and clear 
accountability for reliability within the organization. We observe that these 
attributes are most prevalent in and around activities related to the Company's 
Monthly Reliability Meeting, which is well-administered, technically rigorous, and 
focused on performance improvement. 

• The Company's recent operational improvement initiatives (e.g. "cut and run', 
storm mobilization, etc.) as discussed in the prior sections of this report are 
continually being reinforced to ensure that staff understand their impact on 
reliability (especially outage response). 

• CEI's Asset Management initiative (outlined in Section 9.0 of this report) offers 
the Company its biggest opportunity and its largest risk. Most employees appear 
aligned behind its concept and general intent, but there are varying degrees of 
understanding around its charter and implementation. 

• The effective integration of newly hired personnel will be a critical success factor, 
particularly in the Regional Dispatching Function and as the new line workers 
and electricians replace the more senior personnel. 

Figure 7-21 below provides a qualitative "barometer" of our assessment of CEI's 
readiness for change, a critical success factor in implementing the 10-year vision of 
sustained system reliability. The key attributes necessary to support continuation of 
this transformation include a strong sense of teamwork among the management 
team, clear and defined expectations, a strong sense of accountability for results, 
and a certain amount of flexibility in carrying out assigned tasks. 
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Figure 7-21 
Char^ge Readiness Assessment 

ATTRIBUTE 

Group Optimism 

Tmsl and Involvement 

Dignity and Respect 

Clarity of Direction 

Marltet Driven Focus 

Performance Accountabiti ly 

Learning Orientation 

LOW 

fOCJS 0(1 

Barriers 

individual 

Success 

Distrust m 
'(efationsriip 

AulfiOfiiiaiion 

Qrientalion 

Unabia io 

Negotiate 

Ooti'tfeel 

Valued 

OLfferent Values 

Expectations 

gi3S Tov^ards 

Analysis 

iiiternaiiy 

Focused 

Political 

Decision Making 

Blameful 

Close Minded 

Risk Averse 

RELATIVE POSITION 
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HIGH 

focus on 

Possibilities 

Coilaborativft 

Success 

Trust in 

Relationship 

Empowered 
WortiforcB , 

Free to 

Negotiate 

Feel 

Appreciated 

Shared 
Values 

Clear 

Expectations 

Bias Towards 
Action 

Externally 

Focused 

Mentocracy 

Accountable 

Open Minded 

Ris!( Taking 

COMMENTS 

Current State, Committed to meeting goals but 

question achievability 

Desired Stale: High Performance Team committed 

!o meeting goals 

Current State: Strong individual efforts 

Oesired State: Fully engaged in actiievtng 

organization goals 

Current State: Somewhat doubtfui regarding ability 

to shape outcome 

Desired State; Become a wiHfcg partner in joining 

fhe learn 

Cuirant State: Ready to faite on the ctiallenge; a bit 
reticent to take on the chailenge 

Desired State: Energized and Motivated with a nigh 
level ot belief 

Current State: A bit too mired in the past; impacted 

by past perfomance 

Oesired Stale: Lead the industry in ir^novative 

approaches/solutions 

Current Stale; Strong Performance Orlerilation but 

soma confusion and fruslraiion 

Desired State: focused and effective Performance 
Managemem 

Current State: Flexible, but a bit measured in 
response 

Desired State; Fast and Fiexible. Highly Adaptive 

CEI's opportunities for improvement noted In Figure 7-21 above include the 
continued need to break down barriers, take initiative, and focus outside of one's 
current structure. This reflects one of the primary challenges facing utility 
management today: The manner in which organization structure Is allowed to shape 
behaviors and focus. With all the best intentions in mind, the more strategic and 
comprehensive solutions tend to get trumped by sub-optimal approaches originating 
from organizational rather than enterprise-wide views. CEI's plan to transition to an 
Asset Management orientation potentially addresses this issue. 

7.3 Summary of Recommendations 

The following specific recommendations are submitted recognizing that their anticipated 
benefits will likely not impact CEI's ability to reach the 2009 targets. The issues around 
knowledge management, leadership and supervisory succession, and proper 
assimilation of new staff require a well-conceived and robust staffing strategy built in 
concert with a comprehensive Asset Management strategy. 
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Implement an accelerated hiring program in advance of a "one-for-one" 
replacement to allow enhanced assimilation of and knowledge transfer to new 
staff in replacing more experienced, retired personnel. 

Discussion 

The current policy of maintaining a one-for-one hiring policy with respect to 
replacements is certainly valid when doing a "like for like" replacement in terms of 
experience, knowledge, and leadership acumen. The practical reality is the 
replacement of the more seasoned individuals with "entry level" hires. Though the PSI 
program provides an outstanding foundation for a new hire, it does not replace the 3-
5 year apprenticeship period necessary to become fully productive in the field, let 
alone the value provided by someone with over 20 years of field experience. 

Recognizing that the probability of replacing a retiree with someone of equal 
knowledge is unlikely, the process should at least ensure that the apprenticeship 
period is completed as the more senior and experienced individuals leave the 
company. This will require an accelerated hiring profile, still focused on an ultimate 1 
for 1 replacement, but allowing for a 2-year overlap to properly assimilate the new 
hire. This overlap approach will likely span a 10-year period, after which CEI can 
reevaluate its base staffing needs with an integrated work management program and 
a well-articulated contractor strategy. Figure 7-22 matches CEI's current hiring profile 
with our projection of attrition between 2009 and 2013 (by critical position). At the 
summary level, the plan calls for a net increase of 47 employees between 2009 and 
2012 (and the hiring profile at least matches the projected attrition at each respective 
position). CEI is currently authorized to increase its head count by 50, commencing in 
2009; which in essence will allow CEI to create a 2-year overlap in terms of 
assimilation of new staff. 

NOTE: This increase need not be presented as permanent. Rather, it is intended to 
account for the time lag between the hiring of a new individual and the time it takes 
for that individual to become truly productive. Given the number of other initiatives 
that are ongoing within FirstEnergy/CEl (e.g. Asset Management Transformation, 
Increased Automation, Contractor Alliances), it would be premature to assume a 
higher staffing level on a permanent basis. By tying this initiative to the issues around 
maintaining a sustainable workforce/succession planning, CEI maintains the flexibility 
to remain at the increased staffing levels or return to original staffing levels, based on 
work level, improved processes, and employee/contractor mix strategies in the future. 
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Function 

Leadership 
Operations 
Services 

operations 
Support 

Reiiabllity 

Figure 7-22 
Current Attrition and Hiring Projections 

Critical Position 

Management 
Engineer 
Lineworker 
Underground Electrician 
Relay Technician 
Underground Technician 
Dispatchers 

TOTAL 

5-YR 
Attrition 

15 
10 
60 
10 
5 
20 
5 

125 

Year | 
2009 

3 
2 
12 
2 
1 
4 
1 

25 

2010 
3 
2 
12 
2 
1 
4 
1 

25 

2011 
3 
2 
12 
2 
1 
4 
1 

25 

2012 
3 
2 
12 
2 
1 
4 
1 

25 

2013 
3 
2 
12 
2 
1 
4 
1 

25 

v^. . 

Function 

Leadership 
Operations 
Services 

operations 
Support 

Reliability 

Critical Position 

Management 
Engineer 
Lineworker 
Underground Electrician 
Relay Technician 
Underground Technician 
Dispatchers 

TOTAL 

5-YR Hiring 

35 
10 
99 
20 
10 
20 
10 

205 

Year | 
2009 

7 
2 
19 
4 
2 
4 
2 

40 

2010 
7 
2 
20 
4 
2 
4 
2 
41 

2011 
7 
2 
20 
4 
2 
4 
2 
41 

2012 
7 
2 
20 
4 
2 
4 
2 

41 

2013 
7 
2 
20 
4 
2 
4 
2 
41 

Taking a 3-year view (we recommend reassessing this profile annually based on 
actual attrition and the successful assimilation of new stafO, the following incremental 
additions are presented (again, strictly for planning purposes as the actual attrition in 
2008 wiil likely vary by position and number), indicating how to allocate the additional 
50 positions currently planned for 2009: 

Function 

Leadership 
operations 
Services 

operations 
Support 

Reliability 

Figure 7-23 
Incremental HIrinc 

Critical Position 

Management 
Engineer 
Lineworker 
Underground Electrician 
Relay Technician 
Underground Technician 
Dispatchers 

TOTAL 

Incremental 
Hiring 

12. 
0 
21 
6 
3 
0 
3 

45 

\ 
Profile 
2009 

4 
0 
7 
2 
1 
0 
1 
15 

2010 

4 
0 
7 
2 
1 
0 
1 
15 

2011 

4 
0 
7 
2 
1 
0 
1 

15 
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OS-2 Increase focus on developing a Leadership and Management culture 

Discussion 

FirstEnergy has, over the years, identified high potential employees and groomed 
them for subsequent promotion into leadership/management positions, in fact, 
relative to the industry, the focus they apply to this process sets them apart from most 
utilities. That being said, the magnitude of the chailenge confronting CEI (the shear 
number of Leaders and Managers retiring over the next 10-15 years coupled with the 
relatively tow number of mid-aged/experienced individuals), may force a more 
aggressive recruitment strategy and eariier identification of individuals within the 
organization via promotion of a leadership culture. Two concerns need to be 
considered in adopting this recommendation: 

• In terms of outside recruitment, this represents an opportunity and risk in 
reinforcing and/or improving CEI's culture. A potential hire needs to be reviewed 
relative to both technical and behavioral competencies to ensure the cultural 
dynamic remains consistent with the overall FirstEnergy strategy. 

• With respect to internal staff development, care should be taken to ensure 
employee expectations are not inflated. What starts off as positively motivated, 
can lead to disappointment and disenfranchisement on the part of the employees 
if the program is not well-executed and the expectations well-articulated. 

/*" 
OS-3 Address CM Backlog within the current commitment time frame 

Discussion 

The requirement to perform patrol inspections on all distribution circuits every 5 years; 
and then close-out all noted exceptions within the next calendar year is more of a 
safety consideration than a reliability one (though there certainly is a relationship 
between the two). There are some alternate approaches to adopt in improving the 
efficiency and effectiveness of the current program (outlined in section 5.0). However, 
recognizing that the current ESSS requirements and commitments are driving the 
prioritization of resources and work planning processes, there appears to be a 
significant challenge in balancing these commitments with the Capital Projects. 

In terms of outsourcing and contracting, FirstEnergy/CEl has done an appropriate job 
of segmenting out the type of O&M activities that can be contracted (e.g. Tree 
Trimming, Line Inspections, and Wood Pole Inspections). The majority of the items 
left are not scaleable enough or require too much inherent knowledge of a 
Company's diverse and aged system to efficiently contract to a third party. 

Most capital construction work (particulariy within the Distribution Line Function) can 
be outsourced. Therefore, we recommend that CEI align its in-house staff to address 
its CM Backlog within the current commitment time frame (and necessarily increase 
the amount of work contracted to third parties), but with the following caveats: 
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• Reassess the inspection requirements in terms of scope and frequency (i.e. the 
Feeder Backbone may warrant more frequent inspections than taps). 

• Establish a variable criteria around the type of exceptions that require immediate 
action vs. action at the end of the next calendar year vs. those that need only be 
addressed as a matter of convenience (i.e. in conjunction with another activity, and 
not reflected as part of the CM backlog) or alternatively; 

• Establish a more effective prioritization process with respect to identified 
deficiencies/exceptions ranging from highest priority (reliability and/or safety 
related) to inconsequential (no action required). 

As a side note, the accelerated hiring profile recommended in section has the side 
benefit of providing additional resources to address the current backlog while 
simultaneously providing an ideal training opportunity. 

/ ' ^ 

'1 
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' ^ ^ 8.0 Capital Expenditure Assessment 

^ 

8.1 Purpose, Scope, and Approach 

The purpose of this section is to summarize our evaluation of The Illuminating 
Company's (CEI's or the Company's) capital spending processes and actions and to 
develop an assessment of their impact on the company's past and future reliability 
performance. Our approach to this topic has been to analyze capital expenditures in a 
"top-down" fashion, focusing on the logical questions or issues that informed participants 
would raise related to the Company's capital spending with a special focus on electric 
system reliability. 

Specifically, we seek to answer the following key managerial and regulatory questions: 

• Are CEI's past, current, and planned capital funding levels adequate to achieve the 
targeted reliability performance and to sustain them over the 10-year time horizon 
contemplated in this assessment? 

• Is the company's capital spending adequately focused on reliabiiity issues? 
Specifically, has the Company been able to sustain an adequate level of reliability-
related investment (e.g. asset replacement, some capacity investment, and system 
sectionalizing and automation) or has there been a pattern of "crowding out" 
reliability-related capital spending by company's other business obligations (e.g. 
relocations, new service connections, etc.)? 

• Are the company's capital planning and prioritization processes (broadly defined) 
appropriate and effective for an electric utility of its size, condition, regulatory setting, 
history, etc.? 

• Do CEI's capital planning processes (broadly defined) have integrity, that is, are they 
implemented as designed and do they achieve the desired results? 

• Will the Company's recently initiated Asset Management focus have a positive or 
negative impact on CEI's long term reliability performance? 

8.2 Overall Capital Expenditure Levels 

As an introduction to this section of this assessment we note that a general indicator of 
the overall capital expenditure levels related the Company's distribution system can be 
characterized by the Gross Distribution Plant Additions as expressed in FERC 
accounting terms. Figure 8-1 below presents CEI's Gross Distribution Plant Additions 
(expressed in nominal dollars) from FERC Form 1 data for the period 1990-2006: 

2007 Focused Reliability Assessment of CEI Page 154 
October 2007 



/--I.S 

Figure 8-1 
Capital Spending Levels (1990-2006) 
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FERC Form 1 Data (1990-2006) 
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Figure 8-1 presents the Company's longitudinal spending trend. It naturally leads to a 
logical question - specifically, what is the "right" level of capital spending for the CEI 
system. Determining the "right" level of capital expenditure with precision for a large 
electric distribution network is undoubtedly a difficult challenge for engineers, system 
planners, Company management, and regulators alike. Many factors, including the age 
and condition of components, construction methods (overhead vs. underground), 
voltage, customer density, weather and environmental patterns, etc. all contribute to 
different spending requirements in different systems. 

Correspondingly, comparative methods such as benchmarking at a detailed level are 
notoriously difficult to implement as a method to determine the "right" level because it is 
nearly impossible to normalize (i.e. "adjust") comparative spending patterns across 
systems to account for the key factors that drive spending. 

Recognizing this overall context and the pitfalls related to such comparative analysis as 
noted above, our approach to this analysis has been to take a less stringent but no less 
relevant assessment of capital expenditures. Simply stated, we sought to assess the 
adequacy of CEI's relative spending in comparison to similar systems in similar 
environments. In our experience, the most appropriate way to make this relative 
comparison is using ratio of Gross Distribution Plant Additions over Depreciation. This 
measure provides a practical and generally stable relative measure of investment levels 
among systems; moreover, it offers an indicator (albeit imprecise) of "reinvestment" in 
the system. 
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r Before making our assessment, let us first explain our choice of this measure. 
•v .̂  Presuming the engineering life and accounting life of assets were synchronous, 

equipment costs were stable (i.e. no innovation or inflation), and the electric system is 
not growing (i.e. no relocations or new services), then the ratio of capital investment (as 
measured by gross plant account additions) over depreciation each year would 
theoretically be close to 1.0 (i.e. simple asset replacement). Naturally, no such 
hypothetical system or environment exists. In reality, many factors (inflation in material 
and labor costs, growth, relocations, etc.) drive this ratio up (i.e. investment would be 
greater than depreciation), while others drive it down (e.g. engineering life often exceeds 
accounting life, product innovation lowers costs, etc.). 

In our experience, the combined effects of the elements noted above have resulted in 
the following general industry trends for this measure for U.S. based distribution 
systems: 

• The ratio of Gross Distribution Plant Additions over Depreciation at an 
industry level has declined throughout the late 1980's and eariy 1990's from 
slightly greater than 2.0 to the 1.5-1.6 range in the late 1990's. We observe 
that these patterns occurred concurrently when: 

o Many U.S. utilities agreed to fix rates for extended periods as part of 
agreements related to merger approvals and "transition to competition" / 
deregulation initiatives. Thus, general capital spending was constrained 
because utilities had fewer opportunities to increase the rate base under 
these agreements, 

o Many commodity prices (steel, copper) and capital costs (nominal 
/ ^ interest rates) fell and significant product innovation occurred throughout 

this period 

o General pricing levels stabilized from the higher inflationary patterns of 
the1970"s. 

• Since the eariy 2000's the industry-wide level of capital spending (measured 
by gross additions relative to depreciation) has risen slightly from recent lows 
to stabilize in the 1.6-1.7 range. 

• The general patterns noted above show up both at the industry (i.e. in 
aggregated form) and for most individual companies (with some variation in 
level that account for local conditions). 

Figure 8-2 (below) presents a neariy 20-year trend of the ratio of Gross Distribution Plant 
Additions / Depreciation for CEI and for a composite of 10 U.S. electric utilities. The 
utilities in our reference composite measure were selected from similarly sized, Eastern 
U.S., urban/suburban systems. The composite was composed of: Columbus Southern, 
Dayton Power & Light, Detroit Edison, Duquesne Light, Commonwealth Edison, Kansas 
City Power & Light, Indianapolis Power & Light, NSTAR, PEPCo, and Pennsylvania 
Power & Light. To "dampen" the effect of extraordinary single year events (e.g. an 
extraordinary event), we have prepared this data in a 2-year rolling average approach: 
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Figure 8-2 
CEI Capital Spending vs. Similar Systems (1988-2006) 
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An analysis of Figures 8-1 and 8-2 (above) leads to the following initial conclusions: 

• The composite system pattern shown in the graph (Figure 8-2) does exhibit 
the general industry patterns described above. The Company's capital 
spending pattern over time has been consistent with the industry trends, 
albeit alwavs at a lower than average level of spending for all years of this 
review. Indeed, among the sample utilities that comprise the composite 
sample noted above, CEI has exhibited one of the 1 or 2 lowest levels of 
investment among the composite sample in every year since 1990. 

• The level of relative investment (as measured by gross additions / 
depreciation) for CEI was exceptionally low in the 1988-91 and 1997-2002 
eras. These eras correspond to the period just after for formation of Centerior 
Energy (1986) and subsequent creation of FirstEnergy (1997). 

• The general patterns noted above were not unknown to either CEI 
management or PUCO staff. The relatively low levels of capital spending 
were well documented and understood by all parties throughout the periods 
1987-2007. 

• The Company has exhibited a strong investment pattern since 2003 and one 
that is counter to general industry trends (i.e. CEI's investment has been 
increasing when the industry is relatively flat). This suggests that the 
Company has recently sought to return to a more "normal' level of 
investment. 
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f^ '^ • The Company's current capital plans also suggest that this elevated level of 
., . capital investment will continue in 2008 and beyond. Naturally, such plans 

can change, but current (relatively higher) capital expenditure levels are 
scheduled to be sustained over the next few years. 

• At an aggregate level, the CEI electric system may require some increased 
investment in the coming years to "catch up" on deferred capital replacement 
that has likely occurred in the past 20 years. 

8.3 Reliability-Related Capital Investment 

As noted above, the absolute and relative level of capital expenditures at CEI has been 
increasing and is currently at a generally "normal" level for a system of its age, condition, 
growth patterns, etc. From a reliability perspective, the next logical question is clear -
specifically, has the capital spending (especially the recent increases) been directed 
(generally) at improving reliability or has the reliability-related investment been "crowded 
out" by other capital commitments, including new service obligations, system relocations 
and other mandatory municipal work, and other "non-reliability" related investment? 

Our approach to this analysis has been to examine the actual spending by budget 
category. Figure 8-3 (below) presents CEI's 2006 distribution capital expenditures by 
budget category: 

Figure 8-3 
2006 CEI Capital Budget by Budget Category 
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Analysis of Figure 8-3 (above) yields the following observations: 

• First, we note that internal budgeting processes are performed on a slightly 
different accounting basis than external FERC reporting (as presented in Section 
8.2 above). Certain overhead loadings are included in FERC accountings that 
are not considered in the internal budgeting exercise. Thus, the values used 
across these sections (i.e. Figures 8-1 and 8-2 vs. Figure 8-3) are related to the 
same work, but are not presented here in identical accounting terms and thus the 
amounts do not tie. 

• In 2006, CEPs capital expenditures were $69.1million, an amount $8.1miltion 
greater than the amount originally budgeted. A similar pattern occurred in 2005, 
when CEI's actual capital expenditure was $47 5 million or $11,7 million greater 
than originally budgeted (see Figure 9-5 below). Thus, we can find no evidence 
that FirstEnergy is "starving" the CEI system in recent years - further confirming 
the conclusions noted in Section 9-2. The CEI system is clearly an investment 
priority within FirstEnergy system of companies. 

Several of the capital budgeting classifications changed in mid-year (a not uncommon 
event), resulting in some confusion in evaluating the relative measure of reliability 
related spending. Figure 8-4 below presents a reconciliation of the 2006 budget 
categories to estimate the real impact on reliability related spending: 

Figure 8-4 
2006 CEI Capital B u d g e t - Reliability Reconciliation 

2006 V<irlance Reconcilliatlon | 
Non-Reliability Elements Variance ($M) 

Storm .. . . .^. .. ^ ^ , 
Misc. Mon Storm / Mon Failure % 23i 
Major Over Budget Items $ 5.5 

Misc Under Budget % (2 i} 
New Load/Relos/Reinf |___ f4_Ji 
Major Under Budget Items $ (6.6) 

Reliability Elements Variance ($M) ^ 
Obsolete/Det Equip $ 24.2 
Failures $ 0.8 
Reliability £ f16.1). 
Increased "'Reliability Spend" $ 3.9 

Analysis of Figure 8-4 (above) in combination with Figure 8-3 (above) yields the 
following observations: 

• Overall "reliability-related" (an imprecise term) investment was substantial, 
accounting for at least one-third of the 2006 capital spending. In our experience, 
this is a strong investment pattern when compared to other, similar systems. 

• "Reliability-related" spending in 2006 was at least $8.9 million greater than 
originally planned. When considered in the context of the $8.1 million in additional 
(unbudgeted) capital spending in 2006, it is clear that reliability-related 
investment was one of the company's highest priorities in 2006. 
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^ 
Thus, we conclude that the company has made a strong recent commitment to reliability-
related spending in 2006 and shows evidence of similar investment patterns in 2007. 
There also appears to be little evidence that the there has been strong "crowding out" of 
reliability related investment in 2006. 

Figure 8-5 below presents a similar budget assessment for the year 2005: 

Figure 8-5 
2005 CEI Capital Budget by Budget Category 
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Analysis of Figure 8-5 (above) yields the following observations: 

• Budget categories changed from 2005 to 2006 (again, a not uncommon 
occurrence) making direct year over year comparisons difficult. 

• In 2005 the spending shows that New Business and Forced (i.e. mandatory road 
moves, municipal work, etc.) investments were well in excess of plan, with 
spending on Reliability under budget by $4.1 m. 

• Taken together, the combination of the 2005 and 2006 reliability-related spending 
(i.e. the total of the two years) is still in excess of the budgeted amounts (+$8.9m 
(over in 2006) - $4.1 m (under in 2005) or a net of +$4.8m over budget (combined 
2005-2006)) and is (in total) still a strong component of the overall capital 
investment and at a high relative level. 

8.4 Capital Planning and Improvement Processes 

Our methodology to assessing CEI's capital planning processes (including Project 
Prioritization) is to evaluate whether they are truly holistic technical processes that begin 
with a clear identification and expression of system needs or issues (expansion 
commitments, reliability problems, etc.), are evaluated with a systematic and risk-
considered approach that is designed to achieve optimal results given reasonable 
constraints (seasonal scheduling, availability of specialty tools or crews, etc.), and are 
automated to achieve systematic and reproducible results where appropriate. 

Our standard for assessing these processes is not to expect a single, "best" way to 
approach these processes; rather, to verify that CEI is at a level of process maturity and 
effectiveness consistent with its size, condition, regulatory requirements, etc. and identify 
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those area where the company may be able to improve by implementing industry best 
practices from other leading utilities. 

Our approach to measuring the integrity of CEI's capital-related business processes is to 
assess whether these processes are implemented as planned from a multitude of 
dimensions. First, is the capital planning process an integral part of overall business 
planning and budgeting process (e.g. setting business objectives, resource strategy, 
etc.), rather than an adjunct activity that requires subsequent integration / coordination 
with other plans? Second, are the capital plans implemented as planned and actively 
managed? Finally, are the inevitable changes to the plan (due to external events, new 
information, new priorities/issues, etc.) handled in a manner that is consistent with the 
decisions made during the "normal" annual planning cycle? 

As a large, mature, investor-owned electric utility with a substantial base of technical 
expertise, we would expect to find CEI conducting capital planning and improvement 
processes that have the following characteristics: 

• Holistic - the processes should integrate all capital requirements (new business, 
reliability, etc.) into a single planning and evaluation process. 

• Need- / Issue- Driven - the origin of capital commitments should be cleariy and 
systematically defined business- or technical-needs that are expressly satisfied 
through investment in the electric system. Actual investment alternatives may satisfy 
multiple needs / issues (e.g. reliability and capacity) and thus further highlighting the 
importance of the holistic objective (noted above). 

• Risk Measured - the safety, technical, economic, and socio-political risks of funding 
or not funding a particular investment should be an integral part of the decision
making process. Such risks should incorporate both the probability and the 
consequence of failing to mitigate or eliminate system needs / issues. 

• Structured - The nature and scope of the investments (e.g. Obligation to Serve, 
Reliability, Mandatory vs. Discretionary) should be well classified (and validated) at 
the time the need or issue is identified. 

• Standardized and Documented - The processes should be highly standardized 
and not dependent on key individuals, well-documented to enable ongoing training 
and process refinement / improvement, and create an auditable "paper-trail" to 
ensure proper management and post-investment assessments. 

• Peer- , Supervisor- and Executive-Reviewed - The inputs, analyses, decisions, 
and results of the processes should be actively and systematically reviewed and 
approved by all levels of the management team to ensure that the proper technical 
and regulatory requirements are met. 

• Annual Scope - They should, as a minimum, be developed as part of an annual 
planning effort (multiple years are preferred) and should be systematically 
reevaluated throughout the year. Such defined annual plans (as opposed to 
continuous or 'rolling' plans) enable management to assess the impact of new or 
deferred projects on overall planned system performance. 

• Integrated with Budgeting and Authorization - The capital planning effort should 
be an integral part of the annual budgeting process and the spending authorization 
process; there should be little or no effort necessary to "fit" the capital plans to 
operational budgets. 
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" ^ • Resource Independent - Initial definitions of work should be independent from the 
available resources; in short, the "work should define the required resources (both 
company and contractor)", not the other way around. 

• Automated - The processes should be reasonably automated with packaged or 
customized software tools to encourage standardized, systematic analyses across 
participants, general process efficiency, and sound record-keeping of results. 

• Dynamic - The process should be capable of integrating changes to the plans 
throughout the year and these changes / alternatives would be evaluated through the 
same process. 

Our specific approach has been to review CEI's capital planning and improvement 
process in the context of the expectations noted above through a series of interviews 
with key participants and to review the company documents that address these topics. 

CEI's planning process as described by the Company's planning professionals is 
composed of the following elements: 

• Planning engineers define system-based needs that drive the analysis of potential 
technical options or alternatives. These options are evaluated for both technical and 
economic performance (they may have both capital and maintenance impacts) and 
are expressed or summarized as a Request for Project Approval and known 
informally as an "RPA". 

- These electric system-based needs are classified using a common issue / need 
framework known as the Investment Reasons, These classifications are 
presented in Figure 8-6 below. A subset of these needs or issues is classified as 
Mandatory reason and will be funded if technically approved. 
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Figure 8-6 
CEI Investment Reason Categories 
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Costs associated with senicing those new customers whose business primanly mvoSres changing the form of a product 
This includes pnmary and secondary entensions, and seivice drops required lo connect these new customers to the 
exisiina distribution ortransmission systems. 
Costs associated wrth semcing those new cuslomafs considered to bs piivate Viotisebolds, including apartmEnls, 
lownhousBs, condominiums and vacation homes. This includes primary and secondary exlensions, and saivica drops 
requiiad lo connect these new customers to the exisiinq distribution system. 
Costs and revenues resultinq from First Enerqy claims against an outside Rarty. 
Costs and revenues associated with the joint occupancy of poles. 
Costs associated wrth ail Come of stieel lighting and 'I'jtrting senices. Includes community lighting, dusk to dawn and 
area lighting for pnvate customers, ornamental lighting, public slreel and highway lighting, for municipalities and 
associations. This includes both scheduled and unscheduled worX. 
Expenses incurred to improve/reinforce the reliability of the mfrastruclure assets. Examples include SCAOA/MOAfiS 
additions, reclosure addrlion to Ox lines, relaying replacements, transmpters. CRI impro-yements, TX reliability index, ate 
These costs may ot may not he diiected by a tequlatoty body 
Costs associaled with replacements of equipment due to inability lo get parts, or outdated equipment RTU replacements 
of aging equipment, full line rehab due to aging poles, ttansfamiBr replacement due lo gasing, breaker replecement due to 
poor performance or age, substation spare equipment, rebuilds because lines are falling down, earner set replacements, 
balteiies/charqer replacements, oscillograph DFR replacements. 

Costs associated with miscellaneous l^pe categories. Examples are accounting type entries (i.e. accrued vacation, 
uncleared conslruclion mdirects. system enhancements, etc.). 
Program or non-program O&M costs associated with the unplanned repair and mainlenance ofihe system, •Mh\ch may or 
may not be scheduled. This excludes any capital wort< resuHinq from conective maintenance. 
OSJil casts associated with the activities ralated lo manaqino and directinq the operations of the company 
Program or non-program 0SJ*1 cosis associated with the planned repair and mamienance ofihe system, v^tiich may or 
may not be scheduled-
Cosls associated -*i!h a planned Iree trimming and vegetation management program 
Costs associated with an unplanned tree tnmmmq and veqetalion manaqement proqram. 
Costs associated vrtth corporate facilities projects, (ncludes all costs al mairt (50 facilities related to structures and 
improvements, costs for fumture. eauipment. roofino, landscaoinq. pavmo. slectrical and HVAC 
Costs associated '<«th regional facilities projects. Includes all costs at regional locations related lo slmctures and 
improvements, costs for fUmilure. eguipment, roofing, tandscapinq. pavinq, eleclrcal and KVAC. 
For profit work associated with customer work either generaled internally or requested specifically by customere. This is 
expense and not Capital work. 
Caprtal or O&M expenses associated wrth the purchase and upkeep of tools and work eguipment. This also includes 
transpoilation tools and eguipment 
Billable costs associated with assisting other utilities as a result of weather-related conditions. Settlement mie should be 
laecni. 

The project's economic dimensions (cost, expected revenue, etc.) are captured 
and summarized in the Capital Analysis and Risk Tool (CART) system. 

The best alternative is then determined to be an "accepted" solution by the local 
planning staff. 

The Company's planning staff noted that before 2005 there was a rudimentary 
risk assessment conducted with each project. In 2006, the Company set out to 
enhance and further standardize its risk assessment process and made an effort 
to automate these standards in software tools. The company currently uses a 
standardized Impact and Lit<elihood approach to measure risk as presented in 
Figure 8-7 below. 
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Figure 8-7 
Risk (Impact and Likelihood) Definition Standards 
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Under the normal, annual planning cycle, the "accepted" solutions enter a formal, 
multi-level review process that ultimately results in an approval, deferral, or rejection 
of the proposed RPA. If the RPA is approved, the associated capital expenditure will 
become a component of the CEI capital budget. The current review process includes 
the following levels: 

- A Peer Review by the CEI planning staff to ensure that options are exhaustively 
and correctly technically analyzed, 

- An Operating Company Review that in the past (pre-2006) has been composed 
as an assessment by Regional Directors; it has recently (2006) been expanded 
to include operating company officers, 

- An FE Corporate Portfolio review that is also performed by a Capital Review 
Committee of leaders across the FirstEnergy system. 

The primary output of this multi-phased approach is a project ranking or prioritization. 
This process ranks the discretionary spending based on system impact and risk. 

Periodically throughout the year, unplanned or materially revised RPAs will reenter 
this assessment process and will be addressed on an exception basis. 

Throughout the year, approved projects are begun after authorization when 
construction activities must be initiated according to construction plan. These 
projects are commissioned in the SAP system through the definition of the Wori< 
Breakdown Structure (WBS). 

- Prior to 2007, these projects were assigned to the respective construction 
management professionals (in Lines, Substations, etc.) for management and 
implementation. Then and now, project and schedule results are monitored 
monthly through the CEI Project Status Update Meeting, and a project-level 
review of all active projects is performed with particular focus on the summer-
critical projects addressing high risk issues. 
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.rm - In 2006, the Company initiated a monthly Capital Aiiocation Meeting (CAM) to 
more actively monitor and manage the execution of the capital expenditure plan; 
and as such is a detailed review of variance reports and changes to the plan. 

Our overall assessment of CEI's capital planning and prioritization processes can be 
summarized in the following way: 

• CEI's processes during the past few years have exhibited many of the attributes that 
constitute a sound planning and prioritization process. They are holistic and need-
/issue-driven. The Company and FirstEnergy overall have made efforts to 
standardize key elements in the issue identification, project classification, and risk 
definition steps. Such standardization allows for automation, record keeping, and 
consistency of decisions. 

• CEI's risk assessment scoring process could be currently described as adequate and 
consistent with industry standards and practices. It has a strong, reliability-focused 
impact measurement structure. However, the risk assessment could be enhanced by 
adding a probabilistic (rather than a substantially qualitative) estimate of the 
Likelihood measurement dimension. This is a recently added element in the planning 
process and should improve its overall effectiveness. 

• Since approximately the year 2000, many major U.S.-based investor-owned utilities 
(of a size and scope similar to CEI and FirstEnergy) have made significant 
improvements in their capital planning processes and tools to realize the 
characteristics outlined in the opening paragraphs of this section. To date, 
FirstEnergy and CEI could be best be described as making adequate but by no 
means industry-leading progress in these areas. 

• Implementing industry best practices would lead to the development of integrated 
systems to link the investment evaluation process and subsequent prioritization and 
funding to overall strategy and risk mitigation. In applying an approach that 
disaggregates the investment decision from resource utilization considerations, CEI 
will make significant strides in the area of Asset Management. 

• One noteworthy element that relates to these capital-related processes is CEI's 
implementation of a Capital Prioritization process (this project was inaugurated 
during the 2"^ quarter 2007 just as this assessment was initiated). The approach and 
toolset (one of several available in the marketplace) has been developed over 
multiple years with numerous other large, investor-owned electric utilities. 
Consequently, it is a proven approach, embodies many of the Industry's leading 
practices, and should expedite the Company's development in these areas. 

8.5 Capital Processes Integrity 

Our assessment of the integrity of CEI's capital-related business processes has been 
focused on whether these processes have been implemented as they are designed. This 
assessment would ideally have multiple dimensions, specifically: 

• Does CEI, in fact, execute the planning processes as they are designed? 
• Are the capital plans implemented as they are planned (i.e. - did "approved" projects 

actually get built and on what schedule)? 
• Are the inevitable changes to the plan (due to external events, new information, new 

priorities/issues, etc.) handled in a way that is consistent with ail other investments? 

From our interviews and a review of CEI's records related to the Company's capital 
planning and prioritization processes, It is apparent that the processes as described by 
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company's management and technical team are being implemented as intended. These 
processes have high visibility and a large number of participants in all of the varying 
process stages defined above. There is an appropriate documentary trail to support that 
its conclusions and actions are implemented as planned. 

At the present time the Company lacks a rigorous data relationship capability between 
the RPA database (a Lotus Notes application) and the SAP system (which tracks actual 
project activity). Although such conditions are less than Ideal, they are also not 
uncommon given the complexity of maintaining interfaces between enterprise-based 
transaction systems (such as SAP) and active, Company-developed planning tools 
(such as the RPA system). 

Consequently, it is not possible to easily track and report "end-to-end" the performance 
of all RPAs through construction and completion (or deferral) in an automated way. 
Ideally, our analysis would have included an assessment to test whether the capital 
plans as approved from the RPA database were implemented (wholly or partially) as 
they are planned in SAP (i.e. - did "approved" projects actually get built and on what 
schedule)? Similarly, we also would have checked the process "in reverse", to determine 
that all projects that were constructed do indeed tie rigorously to an RPA (or not). At the 
present time such an assessment is not available in an automated way. 

In independent assessments such as this study, we are frequently challenged to assess 
an organization's overall Asset Management capability (our frame of reference is our 
global experience with utilities, not solely a U.S. perspective). The technology-related 
information issues noted above are a critical dimension of this assessment. Figure 8-8 
below highlights a perspective on the typical evolution that organizations follow as they 
transform to an Asset Management model: 

Figure 8-8 
Typical Evolution of Asset Management Capabilities 
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As it applies to the IT-related elements of the Company's capital planning and 
prioritization processes, CEI would generally fall in the novice / competent categories 
(based on a global scale of reference). The Company does have solid planning tools 
(RPA database, CART system, SAP) and is implementing new and better one (e.g. the 
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Navigant Consulting model), however data accessibility and more importantly data 
integration are weak. This is not an unusual condition for U.S.-based electric utilities. 

CEI acknowledges at various levels in the organization the need to make better ex-post 
assessments of the actual impact of specific investments and use these assessments as 
key inputs to the project / alternative design process. This awareness is a critical first 
step toward defining the requirements and realizing the benefits of such information 
systems capabilities - which typically have a strong emphasis on data and systems 
integration. 

This information improvement issue is one of the stated objectives of the Company's 
current Asset Management initiative, achievement of which will likely not occur until 2008 
and beyond. 

8.6 Asset Management Initiative 

In late 2006 FirstEnergy initiated an Asset Management (AM) initiative aimed at 
improving the effectiveness of its capital investment programs, both in terms of how 
projects are selected and approved and how projects are managed in implementation. 
Given the 10-year perspective of this assessment, the implementation of this AM 
initiative at CEI will have a very important effect on the Company's ability to improve 
retiabiiity especially in the context of the aging infrastructure challenges facing First 
Energy (and many other U.S. utilities). 

The focus on this FirstEnergy-wide AM initiative has been to enhance how projects are 
managed and improve the quality of asset-related information and decision-making. It 
has included new organizational elements at both the holding company (FirstEnergy) 
and operating company (CEI) levels. CEI's AM function reports to the President of CEI 
and also has a matrix reporting relationship to the FirstEnergy Vice President - Asset 
Oversight. It will also Include the implementation of new business processes and tools 
(noted above). 

The CEI Director of Asset Management is the primary CEI manager responsible for 
implementing this initiative. There are 3 managers who report to the Director of Asset 
Management, responsible for the following three AM functions: 

• Project Management - The project management responsibilities are focused on 
the timely, cost-effective, and safe implementation of the capita! work program. 

• Portfolio Management - This represents the continuing process of managing all 
of the Company's capital projects In the context of the overall schedule and 
budget. Project status and cost data is updated bi-weekly and this enables 
monthly reporting for the entire Company's capital project portfolio relative to 
budget and plan. 

• Asset Strategy - This includes the implementation of 10 newly created positions 
known as Circuit Reliability Coordinators (CRCs) at CEI (FirstEnergy is 
implementing 70 such positions around the FirstEnergy system). CRCs wiil be 
responsible for circuit level asset history and analysis, data management and 
standardization, monitoring circuit-level reliabiiity performance, and formulating 
projects and programs as they relate to their responsible circuits. The Company's 
vision is that these CRCs will be the "owners" of these circuits, with a strong 
sense of responsibility for their reliability performance, and will coordinate the 
investment projects related to their respective circuits through the necessary 
inspection, technical analysis, and financial / budgeting processes. 
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The company has a parallel corporate and operating company organizational structure. 
The operating company managers and director (noted above) are responsible for the 
implementation of these functions within CEI; the parallel corporate role is the 
Company's overall process owner and its manager is responsible for standardization of 
systems, processes, and tools across the First Energy system 

FirstEnergy's corporate Asset Management leadership team has expressly recognized 
(and is actively managing) three primary challenges related to its Asset Management 
initiative. These include 

• Timing - The FirstEnergy leadership team has set an aggressive time line to 
initiate the Asset Management initiative, especially as it relates to implementing 
the capital prioritization process and the hiring of CRCs. This is a major 
organizational change, with many new roles and interfaces between new 
participants and existing business processes and roles. 

• System Knowledge / Root Cause Analysis - The Company is actively seeking 
ways to improve its ability to conduct "root cause analysis" of reliability issues. 
The AM leadership appropriately recognizes that this is a foundational element of 
improving asset-related investment decisions and will also be closely linked to 
the quality of the Company's asset data (see below). 

• Asset Data / Information - FirstEnergy Is seeking to become far more 
"predictive" (rather than "reactive") to asset failure patterns and far more accurate 
in the estimation of impact or benefit of system investments. A key element 
necessary to achieve these objectives is improved asset information (age, 
condition, failure patterns, loadings, etc). This need Is one of the driving factors 
behind the design of the new CRC role. 

We generally concur with the Company's goals for the Asset Management initiative. Our 
observations related to this area were that the CEI executive management and 
FirstEnergy corporate AM leadership team have strong and dear views of scope, 
approach, and implementation of the AM initiative. 

However, at the CEI staff level we noted uncertainty among departments about new or 
changed roles, responsibilities, and process interfaces (e.g. the role of CRCs v. existing 
inspections, the technical qualifications and expectations of the CRCs, etc.). Such 
uncertainty in the early stages of a major operating change is not unusual and is not yet 
a source of major concern. Moreover, as noted in Figure 8-8 above, we note that this 
struggle for "role clarity" is a very common characteristic of early stage AM 
transformations. 

Our overall interpretation of the Company's Asset Management initiative in the context of 
this reliability assessment is straightfonward - we believe it absolutely represents the 
greatest opportunitv for the Company to make rapid, cost-effective, and truly sustained 
improvement in electric system reliability. At the same time, we also believe it represents 
perhaps the single greatest risk to overall system reliability because of the potential 
uncertainties created by any major organization restructuring and new processes. 

Figure 8-9 below summarizes some of the major risks and opportunities that CEI will 
face as it develops Its Asset Management organization: 
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Figure 8-9 
Opportunities & Risks of First Energy's Asset Management Initiative 

Opportunity 

FirstEnergy-wide "best thiriking" and "best practices" 
applied to the CEI system 

Economies of scale related to asset data analysis, 
systems & tools, and equipment purchases 

1 Circuit Health Coordinators (CRCs) with strong, local 
accountability for circuit performance. 

1 Vastly improved asset data and inspection 
performance. 

Risk 

Local technical and reliability expertise is diminished 
by a strong centralizing reorganization 

Unnecessary data collection not linked to key asset 
reliability decisions 

Inadequate skills and qualifications of CRCs in a 
critical role; diminished sense of accountability in 
other departments 

Uncertain or unclear organizational relationships for 
or interfaces with new functions 

This initiative is simply in too early a stage to make any formal assessment of its 
effectiveness or impact on CEI's overall reliability. However, we recommend that this 
initiative be actively monitored for impact and effectiveness in the next 12*24 months. 

8.7 Summary of Recommendations 

The following specific recommendations are submitted to the Company related to its 
capital expenditure processes, spending levels, and methods. 

CE-1 Sustain Planned Spending Levels for the 2008-2012 Period 

Discussion 

The Company's current targeted spending levels over the next several years (as 
described above) will be at a level well above its historic average and above industry 
patterns. This capital spending level will enable the company to address the 
recommendations outlined in this report and should be adequate to realize the 
objective of sustained reliability improvement for the next 10 years. The key challenge 
for the Company will be to sustain the overall capital expenditure level and to ensure 
that Reliability-related expenditures are not materially diverted to other capital 
obligations. 

CE-2 Monitor the Performance and Effectiveness of the Asset Management 
Initiative 

Discussion 

As noted, the Asset Management initiative offers the Company its greatest potential 
opportunity and its greatest risk with regard to sustained reliabiiity improvement. We 
encourage the Company to continuously monitor the effectiveness of this program 
with a special focus on the key risks outlined in Figure 8-9 above. 
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r 9.Q 2005 ESS Rule 10 Action Plan Compliance Review 

9.1 Purpose, Scope, and Approach for this Section 

The purpose of this section is summarize our evaluation of the Illuminating Company's 
(CEI's or the Company's) compliance with each provision of its 2005 ESSS Rule 10 
Action Plan to determine whether CEI's missed its interim reliability targets due to non-
implementation of the Action Plan items. 

The Action Plan was presented to UMS Group as Exhibit A in the Company's original 
Request for Proposal (RFP) specification and this Exhibit (presented below) serves as 
the frame work for organizing our assessment. For each element of the Action Plan as 
presented in the Exhibit, we will: 

1. Assess CEI's overall compliance with the Action Plan item. 

2. Summarize CEI's overall performance in the item and direct the reader to additional 
specific references to CEI's performance as characterized in this report. All of the 
items noted in this action plan have been evaluated as part of our overall Reliability 
Assessment Framework. As such, our detailed assessment is noted in other sections 
of this report. 

3. Summarize our interpretation of the impact of CEI's compliance (or non-compliance, 
as appropriate) on the Company's failure to meet the reliability targets. 

9.2 Provisions of the ESS 2005 Rule 10 Action Plan 

The Action Plan can be summarized as follows: 

Figure 9-1 
Exhibit A from FirstEnergy RFP 

CEI 2005 ESSS Rule 10 Action Plan 4901:1-10-10(C)(2) 

Index missed 

CAIDI 
and 
SAIDI 

Factors 
contr ibuting to 

the miss 

Outages to large 
number of 
customers 

Individually list action taken or planned to be 
taken for each factor to Improve performance 

In addition to traditional substation employees, the 
First Responder Program utilizes non-traditional 
employees, such as mechanics, operation 
supervisors and office technical personnel to respond 
to substation and circuit outages. Employees are 
notified by e-page. The intent is to quickly get trained 
personnel, who work or live nearby affected 
substations, to assist CEI dispatching personnel in 
identifying the problem and restore service. For 2005, 
we will expand this process to include additional 
employees, conduct additional training and 
qualification testing, and re-emphasize management 
expectations for area responsibility and expedient 
response. 

Estimated cost 
to be Incurred for 

eacii action in 
plan 

$125,000 

Completion 
date or 

scheduled 
complet ion date 
for each action 

7/31/05 
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CAIDI 
and 
SAIDI 

CAlDi 
and 
SAIDI 

CAIDI 
and 
SAID! 

CAIDI 
and 
SAIDI 

CAIDI 
and 
SAIDI 

CAIDI 
and 
SAIDI 

SAIFI, CAIDI 
and SAIDI 

CAIDI 
and 
SAIDI 

SAIFI, CAIDI 
and SAIDI 

Outages to large 
number of 
customers 

Outages to large 
number of 
customers 

Outages to large 
number of 
customers 

Outages to large 
number of 
customers 

Outages to large 
number of 
customers 

Outages to large 
number ot 
customers 

Reduce outages 
due to lightning 

Outages to large 
number of 
customers 

Isolating outages 
will reduce 
customer minutes 

CEI will implement additional work shifts and 
schedule changes to achieve increased afternoon 
coverage by line and substation crews. 

CEI is implementing management review of circuit 
lockouts with restoration times greater than 60 
minutes. These outages affect larger blocks of 
customers and have a significant impact on CAIDI. 

In-depth management review of inoperable 
equipment on a weekly basis. Equipment out of 
sen/ice results in abnonmal system configurations, if 
another outage occurs during these temporary 
abnormal configurations, longer duration outages are 
possible. In addition to prompt repair of all inoperable 
equipment, prioritization will be used to assure 
equipment that may affect the largest amount of 
customers for the next contingency is repaired first. 

Metrics are being established to measure the 
dispatching/trouble crew response effectiveness to 
outages. 

fylanagement is proactively monitoring weather fronts 
and activating the CEI storm process. Specifically 
line, metering, substation, underground and office 
personnel are held on duty in advance of the storm. 
This practice was initiated during the second half of 
2004 

Overtime staffing for service restoration is being 
reviewed and different methods are being evaluated 
to increase staffing 

An instantaneous relay trip (fuse save mode) is being 
evaluated for 50% of the 13kV circuits beginning the 
second quarter of 2005. Based upon results of this 
review, instantaneous tripping may be Initiated and 
have an impact on improving SAIFI and CAIDI. 

Fault indicators have been installed at 170 locations 
on the 13kV system. The remaining 130 locations 
are scheduled to be accelerated and installed by the 
third quarter of 2005. Faults on 13kV circuits have a 
high contribution to CAIDI. Installation of the fault 
indicators helps locate the direction of the fault, thus 
aiding in sectionalizing the feeder and more rapidly 
restoring targe blocks of customers. 

Single-phase units are replacing distribution three-
phase line reclosers as the three-phase devices are 
pulled for maintenance. The change-out is 
accelerated if required for specific reliability work. 
Three-phase re-closers trip (open) all three phases 
for single-phase faults. Single-phase units trip the 
faulted phase only, thus impacting only one third of 
the customers. Five locations will be changed out in 
2005. 

$150,000 

$50,000 

$75,000 

5/31/05 

3/31/05 

3/31/05 

6/30/05 

3/31/05 

6/30/05 

9/30/05 

9/30/05 

9/30/05 
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SAIFI. CAIDI 
and SAIDI 

SAIFI, CAIDI 
and SAIDI 

SAIFI and 
SAIDI 

CAIDI 
and 
SAIDI 

SAiFI and 
: SAIDI 

SAIFI and 
SAIDI 

Large 
subtransmission 
supply outages 

Lengthy outages 
for a large number 
of customers 

VSA circuit 
breaker failures 

Reduce long 
outages 

Cable failures 

Large area 
subtransmission 
supply outages 

36kV sectionalizing and SCADA controlled switching 
has been installed at seven locations. Four additional 
locations will be installed in 2005. These devices will 
Isolate faults and improve restoration efforts. 

Automatic bus tie closing projects will be completed 
at five 13kV substations 

To date, 220 VSA reclosers have been identified as 
part of the shunt kit replacement program. A total of 
164 reclosers have been retrofitted. The remaining 
56 reclosers will be retrofitted by the fourth quarter of 
2005. Failure of VSA reclosers to isolate individual 
circuit faults has resulted in total substation bank 
shutdowns affecting multiple circuits. Through our 
analysis and working with the manufacturer, the 
problem has been addressed with the retrofit 
program. 

Upgrade/conversion work will be completed on six 
4kV circuits; 

Additional 4kV upgrade/conversion work 
(approximately 10 circuits) 

An underground VLF (Very Low Frequency) tester 
was purchased in January 2005. The VLF tester 
enables us to detect problems with the cable, splices 
and terminations that may lead to a future cable fault. 
We plan to begin testing our underground feeder exit 
cables with the VLF tester in March. Approximately 
15 miles of underground cable is scheduled for 
replacement In 2005. 

Replace wood poles and cross-arms on four 36kV 
circuits 

$240,000 

$200,000 

$150,000 

$1,500,000 

$5,000,000 

$75,000 

$550,000 

12/31/05 

10/31/05 

12/31/05 

12/31/05 

12/31/06 

12/31/05 

12/31/05 

9.3 CEI's Compliance ESS 2005 Rule 10 Action Plan 

The following subsections refer to each specific item in the 2005 Rule 10 Action Plan 
noted in Figure 9-1 above. 

9.3.1 First Responder Program 

The company has implemented the First Responder program and has evidence that it 
has improved the outage response in substation events. Section 6.4.1 of this report 
presents a detailed assessment of this program. The specific CAIDI measurement of 
the actual Impact of this program is difficult to measure, but the "extra eyes and ears" 
it provides offers dispatchers timely information to expedite the deployment of 
additional resources as needed. 

9.3.2 Additional Shifts (Afternoon, etc.) 

The company has altered operational staffing to add staff coverage during the 
afternoon and evening hours. Section 6.4.1 of this report noted the significant, 
measurable improvement in CAIDI performance from this alternative shift. Figure 6-9 
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notes the improvement in the afternoon and evening hours has made since this 
program has been implemented, cutting the average duration 25-40% during this time 
of day relative to 2004-era performance. 

9.3.3 Management Review of Lockouts 

Monitoring, review, and analysis of circuit breaker lockouts is an integral part of the 
company's continuous reliability analysis and the reporting of lockouts is part of the 
monthly reliability analysis and meeting. Section 7.3.3 of this report make note that 
the effectiveness of the monthly review process. 

9.3.4 Management Review of Inoperable Equipment 

The Company has implemented this program as planned. It maintains an database of 
inoperable equipment in Lotus Notes and it is actively monitored and managed by the 
leadership team and by the Operations and Dispatch functions. The Company has set 
policies on response priorities related to this list. 

Based on the results of our review of Company's infrastructure and inspection 
processes (Section 2), this item is properly administered. We note that in the June 
Reliability Report there was some incorrect data that had a reliability impact (Grant 
Substation event), although we observe no evidence that this is a widespread 
problem. 

9.3.5 Management Monitoring of Weather 

The company has implemented a program to significantly improve its weather 
monitoring and pre-storm mobilization. Section 6.4.1 of this report highlights the 
detailed actions the company has taken regarding this item. Figure 6-5 and Figure 6-6 
have noted that this effort has been successful at reducing the duration of outages in 
storm conditions. Our recommendations encourage the Company to expand and 
systematize this initiative. 

9.3.6 Overtime and Additional Staffing 

The Company has employed all of the leading industry practices with respect to 
staffing (e.g. alternate shift, first responder program, call-out process, extending 
shifts), with discernment on balancing the inherent efficiencies of extending shifts with 
proper attention to remaining within time parameters (length of work day, rest periods, 
etc.) relating to employee safety. A sampling of overtime profiles in June (selected as 
it represents the convergence of completing summer critical jobs, storm season, 
assimilation of first half inspection results, and the start of new business related 
activity) indicated an approximate overall 20 percent factor across the Operations 
Services and Operations Support organizations. This is considered reasonatile, given 
the timing (peak activity period). Obviously, as the Company institutes the accelerated 
hiring program recommended in Section 7.0, these percentages will decrease. 

9.3.7 Analysis of Instantaneous Trip of Relays 

The Company has implemented this action item. Section 5.2.3 of this report provides 
an extensive discussion. At present CEI has the instantaneous trip set on all 398 
13kV circuits except for 33 circuits in which the instant trip had been set but was 
disabled due to concern over customer complaints about excessive momentaries. 
We have recommended that the instant trip and timed re-close be evaluated on a 
case-by-case basis based on considerations such as whether the feeder is virtually all 
underground (e.g., the I lkV system) and whether re-closing is likely to be successful 

r ' ^ due to clearing of a temporary fault. 

2007 Focused Reliability Assessment of CEI Page 173 
October 2007 



9.3.8 Installation of Fault Indicators 

Fault indicators were installed at 170 locations on the 13kV system in the first half on 
2005 with the remaining 130 locations accelerated and installed in the second half on 
2005. These indicators have been installed at the feed point cable poles of the 13kV 
system. They are designed to help locate the direction of the fault, thus aiding in 
sectionalizing the feeder and more rapidly restoring large blocks of customers. This 
program was expanded after 2005 to Include 100 additional locations on the 4kV 
system. 

9.3.9 Isolating outages to reduce CMI (Single Phase Reclosers) 

The three-phase units were intended to be changed-out as they are maintained or 
required for specific reliability work. CEI completed a total of 9 site replacements in 
2006, including the 5 locations committed to the PUCO for 2005. 

9.3.10 Large subtransmission supply outages (Sectionalizing) 

The Company has been in compliance on this Action Plan and it has yielded 
outstanding results. Section 3.4.1 of this report notes that as a result of these actions 
the sub-transmission related minutes of interruption have fallen to their lower relative 
level since 2001. Figure 3-6 in Section 3 highlights these results and offers related 
commentary of these improvements. 

9.3.11 Lengthy outages for a large number of customers (Bus Ties) 

The Company has implemented the corresponding Bus Tie initiative in the targeted 
substations. The Company actively monitors the performance of these devices as part 
of the ongoing reliability analysis and Monthly Reliability report and briefing. 

9.3.12 VSA circuit breaker failures 

These VSA breakers have been retrofitted and the corresponding failure pattern has 
been mitigated. 

9.3.13 Reduce long outages (4kv Upgrade Work) 

The 2005 4kV upgrade work of six circuits was completed in 2006. Six of the ten 
circuits scheduled for upgrade work in 2006 have been completed in 2007. The 
balance of the work has been temporarily deferred, primarily as a result of contractor 
availability. The Company has conducted the preparatory work (vegetation 
management) on all of the circuits and has noted measurable reliability improvement 
on both the upgraded and original portions of the network for these circuits. 

9.3.14 Cable failures (VLF Testing and Replacement 

The Company has implemented this Action Plan and realized some successful 
reliability improvement. Section 5.5 of this report provides a summary of these actions 
and its impact. We noted that recommendation SI-7 in our report suggests the 
Company continue this initiative on a wider population of exit cables with high level of 
attention paid to the cost-effectiveness of each replacement candidate. 

9.3.15 Large area subtransmisslon supply outages (Pole Replacement) 

The Company has been in compliance on this Action Plan and it has yielded reliability 
improvement results. Section 3.4.1 of this report notes that as a result of these 
actions the transmission related minutes of interruption have returned to (normal) 
relative level 2002. Figure 3-6 in Section 3 highlights these results and offers related 
commentary of these improvements. 
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Figure 9-2 below is a table that summarizes the Compliance with the 2005 ESS Action 
Plan and its overall impact on reliability. 

^ 

Figure 9-2 
Summary of 2005 ESS Action Plan Compliance and Impact 

Item 

First Responder Program 

Additional Shifts (Afternoon, etc.) 

Management Review of Lockouts 

Management Review of 
Inoperable Equipment 

Management Monitoring of 
Weather 

Overtime and Additional Staffing 

Analysis of Instantaneous Trip of 
Relays 

Installation of Fault Indicators 

Isolating outages will reduce 
customer minutes (single phase 
reclosers) 

Large subtransmission supply 
outages (sectionalizing) 

Lengthy outages for a large 
number of customers (bus ties) 

VSA circuit breaker failures 

Reduce long outages (4kV 
Upgrade) 

Cable failures (VLF) 

Compliance 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Delayed and 
partially 
deferred 

Yes 

Impact Summary 

This is an effective effort that should be 
emulated by other utilities. 

Excellent, measurable improvement in 
outage duration during the new shift hours. 
This has been a very effective program. 

Effective. 

Effective. The Company should have 
continued diligence in its accuracy. 

Measurable improvement in CAIDI in storm 
condifions. 

Improving with the implementation of other 
staffing initiatives 

Improvements have been realized. We offer 
recommendations for continued analysis of 
the instantaneous trip in selected locations 

These devices have been installed and the 
program was expanded after 2005 to 
include elements of the 4kv system. 

The 2005 commitment of 5 devices was 
deferred to 2006 and then exceeded as 9 
devices were installed 

Excellent results. Sub-transmission SAIFI at 
it lowest relative level in 5 years. 

Installed and actively monitored. 

Improvement realized. 

All of the preparatory work a majority of the 
upgrade work has been completed (but 
delayed). Measurable reliability 
improvements have been realized. 

Improvement to date noted. We recommend 
continued, selective testing to identify cost-
effective replacement candidates. 
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Large area subtransmission 
, supply outages (Pole 

Replacement 36Kv) 

Yes Results realized. Transmission SAIFI has 
retumed to a proper level from its 2003-4 
era peak. 

/ s 
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10.0 Appendix 

10.1 RFP to Final Report Cross Reference 

RFP Reference 

Area 

1.3 b 

1.3c 

1.3 d 

1.3 e 

1.3f 

1.3g 

1.3h 

1.3 h(1) 

1.3 h(2) 

1.3 h(3) 

Topic 

Assessment of Distribution Infrastructure 

Assessment of Capital Improvement Process 

Assessment of Maintenance Practices 

Assessment of Organization and Staffing 

Assessment of Outage Management 

Assessment of Costs 

Other Topics 

Compliance with 2005 ESSS Rule 10 Action 
Plan 

Geographic Area Review 

New Technologies (Distribution Automation 
and Adaptive Relaying) 

Report Section 
Reference 

Section 2.0 

Section 8.0 

Sections 2.4.3; 5.2.2; 5.3.4; 
5.4.2 and 7.3.2 

Section 7.0 

Section 6.0 

Section 1.0 

Section 9.0 

Sections 3.4.2; 6.3; and 7.3.2 

Section 5.2.3 

^ % 
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10.3 List of Cleveland Electric illuminating Company Staff Interviews 

n 

Cleveland Electric illuminating Company Interview Participants | 

Name 
Tracy Mayse 

Jim Sears 

Tom Solanics 

Ron Kuczma 

Larry Oyler 

Mike Zelenik 

Pat Kelly 

Frank Vanthoor 

Ray Hanzlik 

Jim Forristal 

Bill Robinson 

Stan Goodrich 

Gwen Higaki 

Brian Larrick 

Darry Lindemann 

John Skory 

Steve Miller 

Gen7 Western 

Heinz Limmer 

Dan Bellmore 

Matt Slagle 

Tom Kopchick 
Dennis Chack 

Paula Sutkowski 

Frank Dibbs 

Mike Ferncez 

Doug Disterhof 

Nick Lizanich 

Title/Responsibility 
Manager, Substation Services (East) 

Director, Reliability 

Supen/isor, Engineering Services 

Manager, Substation Services (West) 

Lineworker Leader (Miles) 

Line Leader Shift (Strongsvilie) 

Lineworker Leader (Concord) 

Line Leader Shift (Westlake) 

Lines Manager (Mayfield and Solon) 

Supervisor, Regional Operations Line (Mayfield) 

Line Leader Shift (Ashtabula) 

Lineworker Leader (Mayfield) 

Director, Asset Management 

Line Manager (Strongsvilie) 

Supen/isor, Regional Operations Line (Shaker Heights) 

Director, Operations Support Services 

Advanced Engineer 

Manager, Forestry Services 

Manager, Lines (Concord) 

Manager, Dispatching 

Manager, Underground Network 

Supen/isor, Engineering 

Regional President, Northern 

Manager, ED Reg. Asset Strategy 

Manager, ED Reg. Projects and Portfolio 

Director, Operations Services 

Supervisor, Engineering Services 

Vice President, Asset Oversight 

Tony Huriey | Director, ED Asset Management | 
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Attachment DWC-2 

J 

PUCO - DR # 4 
Witness: Schneider 

Page 1 of 14 

Case No. 08-935-EL-SSO 
Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo 

Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. § 
4928.143 in the Form of an Electric Security Plan. 

RESPONSES TO REQUEST 

PUCO DR # 4 The information contained herein is Confidentfai in accordance with R.C. 
4901.16. Please do not disclose. 

1 .Please explain in detail what is meant by the following statement found in Section 
A3.e of the Plan "the need to expend capital for equipment far eariier than before"? 
Additionally, how does this action relate to the Company's commitment stated in 
Section A3.g of the Plan? 

2. For the following statement found in Section A3.e of the Plan "the need to replace 
components of an aging distribution system", please provide rationale as to why 
the Company believes that this action is different from its current and past capital 
investment plans and operation & maintenance practices. Additionally, how does 
this action relate to the Company's commitment stated in Section A3.g of the Plan? 

3. Please describe the relationship between Rider DSI and CEI's commitment to 
maintain its capital spending (Including transmission) at a minimum level of $84.7 
million for at least five years (based on the first long-term recommendation on 
Page 32 of the UMS report). Include any implications for the other two operating 
companies. 

4. Please describe the relationship between Rider DSI and CEI's commitment to 
establish and adhere to "Reliability-related" and capacity investments at levels, 
percentage-wise commensurate with those for 2007 (based on the second long-
term recommendation on Page 32 of the UMS report). Include any implications for 
the other two operating companies. 

5. Please describe the relationship between: (1) FE's commitment to spend at least 
$1 billion on distribution system investments during the years 2009 through 2013; 
and (2) the third long-term recommendation on Page 32 of the UMS report to 
develop a comprehensive plan to replace and/or refurbish the current electric 
distribution infrastructure. Include any implic:ations for the other two operating 
companies. 

6. For each of FE's Ohio operating companies, please provide total capital 
expenditures for distribution-related facilities (69 kV and below) for each of the 
years 2003 through 2007, 

7. For each of the operating companies, please provide capital budget variance 
analysis [example to use Figure 8.3 of the UMS Report titled "2007 Focused 
Assessment of the Cleveland Electric Illuminating Company"] for years 2002 
through 2008 year-to-date, by operating company, by year. At a minimum, please 
utilize all of the budget categories listed on the aforementioned Figure 8.3 when 
providing the requested capital budget variance analysis. 

8. For each of the operating companies, please provide the c^apital budget [example to 
use Figure 8.3 of the UMS Report titled "2007 Focused Assessment of the 
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Cleveland Electric Illuminating Company"] for years 2009 through 2013, by 
operating company, by year. At a minimum, please utilize all of the budget 
categories listed on Figure 8.3 of the UMS Report titled "2007 Focused 
Assessment of the Cleveland Electric Illuminating Company" when providing the 
requested capital budgets. 

9. For each of the following Company capital budget categories listed below, please 
provide a listing of all major projects [$100,000 or greater] that are included in 
these budget categories within the Company's budget for each of the years 2009 
through 2013, by operating company, by budget category, by year. For each major 
project listed, include the following; a project identification code, a description of 
the project [include size of facility], a description of the projects intended purpose 
[what does the Company plan to accomplish by completing the project], what part 
of the operating company's territory [location] is impacted, what quantifiable impact 
does the project have on SAIFI, what quantifiable impact does the project have on 
CAIDI, the project's budgeted dollar amount included in the budget for the year, 
total budgeted dollar amount for the completion of the project start-to-finish [multi-
year projects], planned start date for each project, planned completion date for 
each project. 

V ^ ^ a. Obsolete/Deteriorated Equipment 
b. Failures 
c. System Reinforcement 
d. Reliability 
e. New Load 

10. For each of FE's Ohio operating companies, please provide a ranking of the top 10 
categories in terms of capital-investment dollars spent during each of the years 
2003 through 2007 including the expenditure amount associated with each 
category. 

11. For each of FE's Ohio operating companies, please provide a ranking of the top 10 
categories in terms of capital-investment dollars projected to be spent during each 
of the years 2009 through 2013 including the estimated expenditure amount 
associated with each category. 

12. For each of FE's Ohio operating companies, please provide total capital 
expenditures for distribution-related facilities, including the proposed $1 billion 
capital investment plan (69 kV and below), that are budgeted, planned, or 
projected for each of the years 2009 through 2013. 

13. Please provide a detailed description of how FE and its Ohio operating companies 
would decide which distribution capital projects would be implemented during the 
years 2009 through 2013 if Rider DSI were approved. 

14. For each of the following operation and maintenance [O&M] expense categories 
listed below, please provide a comparison of budgeted dollars to actual dollars 
expensed for the years 2002 through 2008 year-to-date, by operating company, by 

J 
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O&M expense category, by year. 

a. Operations Supervision and Engineering 
b. Load Dispatching - Operations 
c. Station - Operations 

i. Station Inspections 
ii. Other 

d.Overtiead Line - Operations 
i. Overhead Line Inspections 
ii. Overhead Equipment Inspections 
iii. Distribution Pole Inspections 
iv. Other 

e. Street Lighting & Signal System - Operations 
f. Meter Expense - Operations 
g. Customer Installations - Operations 
h. Miscellaneous - Operations 
i. Rents - Operations 
j . Maintenance Supervision and Engineering 
k. Maintenance of Stmctures 
I. Maintenance of Station Equipment 

i. Transformer Maintenance 
ii. Circuit Breaker Maintenance 
ill. Bus and Switchgear Maintenance 
iv. Capacitor Maintenance 
V. Relay Maintenance 
vi. Underground Exit Cable Maintenance 
vii. Conductor Maintenance 
viii. Station Lightning Arrester Maintenance 
ix. Vegetation Management 
X. Station Animal Mitigation 
xi. Other 

m. Maintenance of Overhead Lines 
i. Vegetation Management 
ii. Recioser Maintenance 
ill. Switchgear Maintenance 
iv. Capacitor Maintenance 
V. Conductor Maintenance 
vi. Lightning Mitigation 
vii. Animal Mitigation 
viii. Cutout Maintenance 
ix. Insulator Maintenance 
X. Pole and Crossarm Maintenance 
xi. Regulator Maintenance 
xii. Other 

n. Maintenance of Underground Lines 
i. Underground Conductor Maintenance 
ii. Padmount Transformer Maintenance 
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ill. Switchgear Maintenance 
iv. Station Exit Cable 
V. Vegetation Management 
vi. Other 

0. Maintenance of Line Transformers 
p. Maintenance of Street Lighting & Signal System 
q. Maintenance of Meters 
r. Maintenance of Miscellaneous Distribution Plant 

15. For each of the following operation and maintenance [O&M] expense categories 
listed in Data Request 9 above [items a through r including sub-categories], please 
provide the dollar amounts budgeted for each category and sub-category for the 
years 2008 through 2013, by operating company, by O&M expense category and 
sub-category, by year. Staff understands that the Company does not directly 
budget O&M expenses in this manner but Staff believes the Company can provide 
this information. 

J 
16. Please provide an estimate of O&M savings (and the timing of such savings) 

expected to result from the $1 billion FE committed to invest in its distribution 
system during years 2009 through 2013. 

17. Please describe the impact on each operating company's O&M expenses if Rider 
DSI is not approved. 

18. For each of FE's Ohio operating companies, please provide estimated revenues 
from Rider DSI during each of the years 2009 through 2013. 

19. Please describe the extent to which Rider DSI revenues would be utilized for 
transmission capital projects over 69 kV, and provide the estimated amount of 
such expenditures by operating company for each of the years 2009 through 2013. 

20. Please describe (quantify) the extent to which Rider DSI revenues would be used 
to cover Distribution O&M expenses, describe the nature of such expenses, and 
explain how they are incremental to those in the test year for the pending rate 
case. 

21. Please describe any FE controls to ensure that the Rider DSI revenues were 
actually spent on the projects and expense categories for which they were 
intended, that expenditures for such projects and expense categories are 
incremental, and that non-incremental (baseline) expenditure levels are maintained 
during the years 2009 through 2013. 

22. Assuming that FE were to continue measuring reliability performance as it has in 
the past and that FE completed its commitment to spend $1 billion on distribution 
capital investments, please estimate each operating company's improvement on 
SAIFI and CAIDI comparing their year 2014 performance against its respective 
average for the 3 year period 2005 through 2007. 

v^ 



3 

PUCO - DR # 4 
Witness: Schneider 

Page 5 of 14 

Case No. 08-935-EL-SSO 
Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo 

Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. § 
4928.143 in the Form of an Electric Security Plan. 

RESPONSES TO REQUEST 

23. For each of FE's Ohio operating companies, please provide the results of any 
reliability-related survey questions posed to customers during the years 2004 
through 2008 (YTD-July), and include a copy of the survey instruments that were 
used. 

24. Please describe the impact on each operating company's reliability if Rider DSI is 
not approved. 

25. Please provide a detailed rationale for revising CEI's SAIDI target to 120 minutes 
including an explanation of how this revision is aligned with customer expectations. 

26. How will this proposed revison to the SAIDI target impact the current CEI CAIDI 
and SAIFI targets? 

27. In Donald R. Schneider's Testimony, he makes the following statement "I believe 
that 120 minutes represents the optimal reliability performance for CEI, and it 
provides an excellent value to customers when tialancing reliability performance 
with the costs of achieving such reliability". Please provide the quantitative analysis 
that supports this statement. 

28. Please describe how FE would react if any of the Ohio operating Companies' 
SAIDI performance were to exceed the upper limit of the performance band. 

29. Please describe how FE would react if any of the Ohio operating Companies' 
SAIDI performance were to fall below the lower limit of the performance band. 
Include a discussion of how FE would dispose of the additional revenue from Rider 
DSI. 

30. Please describe CEI's progress to date in implementing the short-term 
recommendations made by UMS in the report of its "2007 Focused Assessment," 
and discuss the likelihood that all of the short-term recommendations will be 
implemented by year-end 2008. In addition, please provide the impact these 
recommendations will have on CEI's CAIDI and SAIFI peri'ormance. 

31. Please provide any information on the extent to which other electric utilities utilize a 
rear-lot-line adjustment to their reliability performance measurement and whether 
such an adjustment is recognized by applicable regulatory agencies. 

32. Please provide the quantitative analysis that supports CEI's "Rear Lot Reduction 
Factor of .5 

33. Please list and describe any recommendations in UMS Report Sections 1.5.1 or 
1.5.2 which CEI plans to implement during any of the years 2009 through 2013, 
include the cost of such implementation, the year of planned expenditure, and the 
respective amounts for capital and O&M. Also discuss the extent to which similar 
efforts are planned for OE and TE during that same time period, and if so planned, 
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provide similar cost information. 

34. Please describe any plans to adapt any aspects of the UMS report to the other two 
operating companies and how such plans relate to Rider DSI. 

35. Please describe the relationship between Rider DSI and FE's plans to initiate an 
enhanced vegetation management program. 

36. Please describe the relationship between Rider DSI and FE's commitment to 
accelerate hiring to facilitate the assimilation of new personnel in advance of 
anticipated attrition due to retirement (based on the fourth long-term 
recommendation on Page 32 of the UMS report). Include any implications for the 
other two operating companies. 

37. For the following statement found in Section A3.e of the Plan "the need to train 
new employees to replace retirees", please provide rationale as to why the 
Company believes that the cost of training new employees to replace retirees is 
not included in current rates. 

38. For each of the following employee categories, provide the actual number of full-
time new hires that the Company experienced for each of the years 2000 through 
2007 and 2008 year-to-date by operating company, by year, by category. 

a. Distribution Company Management 
b. Lineworkers 
c. Underground Electricians 
d. Underground Technicians 
e. Relay Technicians 
f. Engineers 
g. Dispatchers 
h. Circuit Reliability Coordinators 

39. For each of the following employee categories, provide the projected number of 
full-time new hires Company plans to hire for each of the years 2008 through 2013 
by operating company, by year, by category. 

a. Distribution Company Management 
b. Lineworkers 
c. Underground Electricians 
d. Underground Technicians 
e. Relay Technicians 
f. Engineers 
g. Dispatchers 
h. Circuit Reliability Coordinators 
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Response: 1- ' " order to maintain historical reliability performance capital is needed far 
earlier than before in an attempt to replace equipment before it fails and to 
timely order equipment to ensure that the equipment is on site when needed. 

2. In the past the equipment was newer and maintainable, and now it is older and 
is in need of more maintenance and in many cases replacement. The $1 
billion capital commitment represents the Companies' minimum commitment to 
addressing this very large endeavor. 

3. The DSI Rider was designed to improve the overall health and financial 
sustainability of the distribution business and to recognize and ensure the 
continued reliability of the distribution system. It is not a cost-based proposal 
to cover a single need, but rather is a high level recognition of what is needed 
to maintain the health and financial sustainability of each of the Companies 
going fonward. The $84.7 million capital spend is based on the long-term 
recommendation ot CEI's consultant report. As part of the Companies ESP, 
the Companies have committed to the $84.7 million spending level for CEI for 
the next five years. In total, the Companies have committed to make capital 
investments in their distribution systems in the aggregate of at least $1 billion, 
which includes the $84.7 million for the CEI system. The implication to the 
other two operating companies will be to share in some portion of the 
aggregate amount of $1 billion. 

4. The reliability-related and capacity investments are part of the $84.7 million 
CEI commitment discussed above in PUCO ~ DR # 4 Q3 and are included in 
the $1 billion capital commitment The implication to the other two operating 
companies will be to share in some portion of the aggregate amount of $1 
billion. 

5. The long-term consultant recommendation for CEI to develop a comprehensive 
plan to replace and / or refurbish the current electric distribution infrastructure 
is a work in progress. The $1 billion capital commitment contributes to the 
replacement and / or refurbishment of the Companies' systems. 

6. Please see attachment PUCO-DR#4-Q06-Attachment l.xis for the Companies 
total capital expenditures for years 2003-2007. 

7. Please see attachment PUCO-DR#4-Q07-Attachment 1 .xls. 

8. Please see attachment PUCO-DR#4-Q08-Attachment 1 .xls for the Companies 
preliminary capital budget for years 2009-2013. 

9. Please see attachment PUCO-DR#4-Q9-Attachment 1 .xls. 
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10. Please see attachment PUCO-DR#4-Q10-Attachment 1.xls for the Companies 
ranking of the top 10 categories in terms of capital-investment dollars spent for 
the years 2004-2007. 

11. Please see attachment PUC0-DR#4-Q11 -Attachment 1 .xls for the Companies 
ranking of the top 10 categories in terms of preliminary capital-investment 
dollars projected for the years 2009-2013. 

12. Please see attachment PUC0-DR#4-Q12-Attachment l.xis for the Companies' 
preliminary total capital expenditures budgeted for the years 2009-2013. 

13. The decision making process would not necessarily be different under a 
scenario where the DSI Rider was approved versus a scenario where the DSI 
Rider was not approved. The expectation is that reliability and overall system 
health will be better if the DSI Rider is approved since additional funds would 
be available for reliability related expenditures as well as other purposes. As 
stated above in response to PUCO-DR #4-Q3, the DSI Rider was designed to 
improve the overall health and financial sustainability of the distribution 
business and to recognize and ensure the continued reliability of the 
distribution system. While not part of the $1 billion dollar commitment, this DSI 
Rider may provide, as one possibility, the financial wherewithal to invest in 
capital projects in excess of or different from that baseline commitment. 

14. Please see attachment PUCO-DR#4-Q14-Attachment l.xis for the Companies' 
preliminary total capital expenditures budgeted for the years 2009-2013. 

15. Please see attachment PUCO-DR#4-Q15-Attachment 1.xls. 

16. Although, not quantifiable at this time, the $1 billion capital spend is generally 
expected to tevelize O&M expenditures. 

17. As stated above in response to PUCO-DR #4-03, the DSI Rider was designed 
to improve the overall health and financial sustainability of the distribution 
business and to recognize and ensure the continued reliability of the 
distribution system. This includes, but is not limited to, the financial 
wherewithal to cover O&M expenses incremental to those in the test year set 
forth in Case No. 07-551-EL-AIR. No specific analytic study was completed to 
estimate the level of O&M Expenses under hypothetical examples based upon 
differing assumptions about the outcome of the ESP proceeding. 

18. The following are the estimated revenues from Rider DSI during each of the 
years 2009 through 2013, assuming annual SAIDI performance between 90 
and 135 minutes for each of the Companies: 

• J 
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OE 
CEI 
TE 

2009 
$51,216,000 
$45,048,000 
$16,663,000 

2010 
$52,701,000 
$45,840,000 
$16,910,000 

2011 
$53,307,000 
$46,231,000 
$17,017,000 

2012 
$0 
$0 
$0 

2013 
$0 
$0 
$0 

19. Rider DSI revenues will not be utilized for transmission capital projects over 69 
kV. 

20. As stated above in response to PUCO-DR #4-Q3, the DSI Rider was designed 
to improve the overall health and financial sustainability of the distribution 
business and to recognize and ensure the continued reliability of the 
distribution system. Due to the broad scope of the DSI Rider and the 
competing needs it wiil be used to address, the DSI Rider cannot be divided 
out among its prospective components 

'•̂ ^ 

21. The DSI Rider revenues have not been assigned project and expense 
categories, but rather such revenues will ensure the overall health and 
financial sustainability of the distribution system. 

22. The prediction of future reliability performance as measured by CAIDI or SAIFI 
is speculative. This was recognized in the UMS report for CEI based upon the 
following "Informed readers should recognize that there are a number of other 
factors that could impact the bottom-line achievement of these goals that have 
no relation to the effectiveness of these recommendations (particulariy with 
respect to CAIDI). It is quite probable that as CEI adopts these 
recommendations, these other variables will come into play. For example, the 
reduction of subtransmission, substation, and backbone outages could shift the 
mix of outages from those of relatively short duration to those with longer 
duration. In a sense, the success of the SAIFI initiatives can negatively impact 
progress on CAIDI." That is why the Companies have proposed using SAIDI as 
the single reliability index in their Electric Security Plan. 

23. Please see attachment PUCO-DR#4-Q23-Attachment 1 .pdf for the Companies 
survey results and attachment PUCO-DR#4-Q23-Attachment 2.pdf for the 
Companies survey instalments. 

24. As stated in Mr. Schneider's testimony, significant funding is required to 
maintain or improve performance in each of these key areas of focus. The 
Companies' Plan includes a DSI Rider during the period January 1, 2009 
through December 31, 2011 which will provide the Companies the financial 
wherewithal to remain healthy and capable of continuing their ongoing 
commitments to the energy delivery and customer service business. A key 
component of the DSI Rider is to ensure the Companies have the financial 
wherewithal to make investments to improve retiabiiity. It is difficult to quantify 
the impact on reliability if the DSI Rider is not approved. No specific analytic 
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study was completed to gauge the impact on the Companies' reliability under 
hypothetical examples based upon differing assumptions about the outcome of 
the ESP proceeding. 

25. The 120 minutes represents the optimal reliability performance for CEI, and it 
provides an excellent value to customers when balancing reliability 
performance with the costs of achieving such reliability. The reliability 
performance target represents second quartile performance based on IEEE 
performance measures. 

26. The proposed revision in the Companies' ESP filing will not affect the CAIDI 
and SAIFI targets. 

27. An analysis was performed based on 2006 SAIDI results from approximately 
100 companies by IEEE. Based on this analysis, the Companies are in the 
second quartile performance ranging from 100-140 minutes. Therefore, the 
second quartile midpoint of 120 minutes was selected as the SAIDI target. 

28. If any of the FirstEnergy Ohio operating Companies' SAIDI performance were 
to exceed the upper limit of the SAIDI performance band the Companies would 
perform an analysis and take steps to begin proactive steps to attempt to 
address the issue. 

29. Improving and maintaining reliability is a continuous process that even in the 
best of years requires continued investments to mitigate against future 
problems or outages. 

30. CEI is on target to implement all short term recommendations made in the 
UMS report by December 31, 2008. Everything else being equal, the expected 
reliability benefit for each UMS recommendation is set forth below: 

SAIFI Improvement Recommendations: 
Enhanced Tree Trimming - expected SAIFI reduction of 0.03; Lightning 
Protection - expected SAIFI reduction of 0.01; Line/circuit inspection and repair 
prioritization scheme - expected SAIFI reduction of 0.035; Sectionalize the 
Backbone - expected SAIFI reduction of 0.09; Replace three-phase reclosers 
with single-phase reclosers - negligible SAIFI impact as indicated in UMS 
report; Selectively apply instant trip/timed re-close - negligible SAIFI impact as 
indicated in UMS report; Inspect, maintain, test and repair/replace as 
necessary 4 kV exit cable - expected SAIFI reduction of 0.01; Use Worst 
Performing Devices information to develop a worst CEMI program - this 
recommendation primarily addresses customer satisfaction and has limited 
SAIFI impact; Replace failure-prone URD cable - this recommendation 
primarily addresses customer satisfaction and has limited SAIFI impact; 
Integrate the Circuit Heath Coordinators with the ESSS Inspection Program -
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an estimated SAIFI avoidance of 0.04; Continue to address the operability of 
switches on the subtransmission system - these actions will prevent 
deterioration of subtransmission SAIFI; Continue to replace circuit breakers 
and relays at the substations- Expected SAIFI reduction of 0.014. 

CAIDI Improvement Recommendations: 
Systematize Staff Pre-Mobilization - expected CAIDI reduction of 6 minutes; 
Fully implement partial restoration for OHL ("Cut and Run") and URD ("Split 
and Hit") - expected CAIDI benefit of 4 minutes; Fully implement use of the 
alternate shift - expected CAIDI benefit of 4 minutes; Recruit/Train New 
Dispatchers - the impact of CAIDI is indeterminate in that intent of this action is 
to proactively avoid a negative impact to CAIDI; Establish new service center in 
Claridon Township (ISD 2009) and capture benefit of new service center in 
Euclid (started in 2007) - Expected CAIDI reduction of 2 minutes once new 
service center is in service; Re-evaluate level of staffing with respect to outage 
response: - the impact of CAIDI is indeterminate in that intent of this action is 
to proactively avoid a negative impact to CAIDI; Impact of Ct reduction on 
CMI's - an anticipated CAIDI reduction of approximately 5 minutes. 

31. The Companies have not solicited information from other companies or 
regulatory agencies at this time. Utilities have an opportunity to apply for 
diverse exclusions thus It could be difficult to perform an apples-to-apples 
analysis. 

32. The Rear Lot Reduction Factor was calculated based on the fundamental fact 
that CEI experiences significant issues associated with crews being able to 
restore service timely to customers served on rear lot circuits based on the 
number of such customers and the need to manually haul poles and other 
equipment to such sites as opposed to using trucks. As a result of the number 
of obstructions at such sites including trees, fences, garages, etc., restoration 
times are significantly longer. In an effort to establish a representative outage 
duration time which takes into account the challenges of rear lot construction, 
customer outage minutes would be multiplied by a factor of .5 ("Rear Lot 
Reduction Factor") on such circuits where fifty percent or more of the premises 
are served by rear lot facilities. A quantitative analysis supporting the .5 
factors is attached. 

An analysis was performed on 2003 - 2007 data in CEI, excluding major 
storms, to determine the difference in restoration between circuits with rear lot 
and front lot construction. Of the 1086 distribution circuits in CEI, a review of 
the circuits identified 339 circuits with the majority of the residential customers 
being served from rear lot construction. 
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year 

2003 

2004 

2005 
2006 
2007 

Rear Lot 

195.48 

192.00 

172.94 
150.12 
128.07 

Front Lot 

147.62 

111.78 

95.85 
113.61 
95.17 

averaqe 

Percent Increase 
over Front 

32.42% 

71.77% 

80.43% 
32.14% 
34.57% 
50.26% 

) 

33. A number of UMS recommendations were completed in 2008. CEi projects to 
implement the following in years 2009-2013: 

UMS Report Section 1.5.1 - SAIFI Improvement Recommendations 
UMS Sl-3 - Line/circuit inspection and repair prioritization scheme: This 
process was established in 2008 and will continue. 

UMS SI-4 - Sectionalize the Backbone (Tier 1 and Tier 2): Tier 2 (review of 
100 circuits) will be completed in 2009 (additional expected SAIFI reduction of 
0.033). 

Planned 
Expenditures 
Capital 
O&M 

2009 

$1,533,000 

2010 

$580,000 

2011 

$500,000 

2012 

$500,000 J 

2013 

$500,000 

UMS Sl-10 - Integrate the Circuit Heath Coordinators with the ESSS Inspection 
Program: This recommendation is on-going. No additional Incremental costs 
are planned. 

UMS SI-11 - Continue to address the operability of switches on the 
subtransmission system: Funding for this recommendation will continue. 

Planned 
Expenditures 
Capital 
O&M 

2009 

$291,000 

2010 

$500,000 

2011 

$500,000 

2012 

$500,000 

2013 

$250,000 

L... ...... 
UMS SI-12 - Continue to replace circuit breakers and relays at the substations: 
Funding for this recommendation will continue. 

Planned 
Expenditures 

2009 2010 2011 2012 2013 
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Capital 
O&M 

$2,500,000 $2,500,000 $2,500,000 $2,500,000 $2,500,000 

UlVtS Report Section 1.5.2 - CAIDI Improvement Recommendations 
UMS SR-5 - Establish new service center in Claridon Township (ISD 2009) and 
capture benefit of new service center in Euclid (started in 2007): 

Planned 
Expenditures 
Capital 
O&M 

2009 

$810,000 

2010 2011 2012 2013 

The results of the UMS audit have been shared with the other Operating 
Companies and such Companies may utilize such recommendations where 
applicable. 

34. The results of the UMS audit have been shared with the other Operating 
Companies and such Companies may utilize such recommendations where 
applicable. The $ 1 billion capital commitment will contribute to such efforts. 

35. As stated above in response to PUCO-DR #4-Q3, the DSI Rider was designed 
to improve the overall health and financial sustainability of the distribution 
business and to recognize and ensure the continued reliabiiity of the 
distribution system. This includes, but is not limited to, the financial 
wherewithal to continue the Companies enhanced vegetation management 
program 

36. As stated above in response to PUCO-DR #4-Q3, the DSI Rider was designed 
to improve the overall health and financial sustainability of the distribution 
business and to recognize and ensure the continued reliability of the 
distribution system. This includes, but is not limited to an ability to accelerate 
hiring to facilitate the assimilation of new personnel in advance of anticipated 
attrition due to retirement. 

37. New workers are hired at the same time existing workers continue to be 
employed to assure knowledge transfer. These costs are not reflected in the 
current rate structure. 

38. Please see attachment PUCO-DR#4-Q38-Attachment l.xis for the Companies 
full-time new hires for the years 2000- (year-to-date) 2008. 

) 

39. Please see attachment PUCO-DR#4-Q39-Attachment l.xis for the Companies 
full-time projected new hires for the years 2008-2013. 
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Case No. 08-935-EL-SSO 
Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo 

Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. § 
4928.143 in the Form of an Electric Security Plan. 

RESPONSES TO REQUEST 

c 
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OCC Set 2 
Witness: Schneider 
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Case No. 08-935-EL-SSO 
Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo 

Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. § 
4928.143 in the Form of an Electric Security Plan. 

RESPONSES TO REQUEST 

OCC Set 2 - Referring to page 5 of Company Witness Schneider's testimony in the ESP Proceeding 
INT-27 where the Company proposes a Delivery Service Improvement Rider ("DSI Rider"): 

a. Why has the Company based the proposed adjustments to the DSI Rider solely on 
the SAIDI index? 

b. How were other reliability indices, including but not limited to CAIDI or SAIFI, 
considered by the Company for the purpose of making adjustments and how would these 
other indices be used for measuring, reporting, and determining reliability if the Company's 
ESP Application was approved? 

c. What were the values for SAIDI, CAIDI, and SAIFI for each of the FirstEnergy EDUs 
for each of the years from 2000 through 2007? 

d. What were the target values for SAIDI, CAIDI, and SAIFI for each of the FirstEnergy 
EDUs for each of the years from 2000 through 2007? 

Response: Please note that the response below is confidential. 

a. The Companies recognize that improvements in SAIFI can adversely affect CAIDI 
and improvements in CAIDI can adversely affect SAIFI. Thus, the Companies 
believe that SAIDI is a much better reliability performance indicator. This was also 
recognized in the UMS report for CEI which stated: "Informed readers should 
recognize that there are a number of other factors that could impact the bottom-
line achievement of these goals that have no relation to the effectiveness of these 
recommendations (particulariy with respect to CAIDI). It is quite probable that as 
CEI adopts these recommendations, these other variables will come into play. For 
example, the reduction of subtransmission, substation, and backbone outages 
could shift the mix of outages from those of relatively short duration to those with 
longer duration. In a sense, the success of the SAIFI initiatives can negatively 
impact progress on CAIDI." That is why the Companies have proposed using 
SAIDI as the single reliability index in both the DSI Rider and ESP. 

b. The Companies evaluated the use of SAIFI and CAIDI and in part for the rationale 
set forth above determined that it would not be appropriate to include other 
reliability indices for the purpose of making adjustments to the DSI Rider. The 
Companies' ESP Application is separate and distinct from any reporting 
requirements of other reliability indices which are currently under review by 
Commission Staff. 

c. The table below contains the Companies SAIDI, CAIDI, and SAIFI performance 
values for the years 2000-2007. 

V . 



OCC Set 2 
Witness: Schneider 
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Case No. 08-935-EL-SSO 
Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo 

Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. § 
4928.143 in the Form of an Electric Security Plan. 

RESPONSES TO REQUEST 

Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

SAIDI 
TE 
165.2 
138.6 
87.7 
89.0 
91.1 
98.6 
78.3 
86.7 

CEI 
118.1 
105.2 
145.8 
152.8 
153.2 
194.3 
150.6 
125.2 

OE 
114.8 
90.7 

109.4 
109.9 
116.1 
157.4 
127.8 
100.5 

CAIDI 
TE 
102.8 
120.0 

84.4 
89.9 
99.4 
88.8 
86.3 
94.0 

CEI 
118.8 
108.0 
153.8 
124.0 
126.8 
113.7 
125.0 
106.5 

OE 
95.3 
77.7 
73.4 
85.4 
82.6 

101.3 
89.0 
88.7 

SAIFI 
TE 
1.61 
1.16 
1.04 
0.99 
0.92 
1.11 
0.91 
0.92 

CEI 
1.01 
0.97 
0.95 
1.26 
1.21 
1.71 
1.20 
1.18 

OE 
1.20 
1.17 
1.49 
1.29 
1.41 
1.55 
1.44 
1.13 

The table below contains the Companies SAIDI, CAIDI, and SAIFI target values 
for the years 2000-2007. 

Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

SAIDI 
TE 

120 

CEI 

95 

OE 

120 

CAIDI 
TE 

100 

CEI 

95 

OE 

95 

SAIFI 1 
TE 

1.20 

CEI 

1.00 

OE 

1.25 

1 
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Case No. 08-935-EL-SSO 
Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo 

Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. § 
4928.143 in the Form of an Electric Security Plan, 

RESPONSES TO REQUEST 

OCC Set 2 - Referring to page 5 of Company Witness Schneider's testimony in the ESP Proceeding 
INT-28 where the Company proposes to modify CEI's SAIDI target from 95 minutes to 120 

minutes: 

a. What is the Company's explanation and justification for also proposing a 50% Rear 
Lot Reduction Factor for CEI? 

b. Why doesn't the increase of 25 minutes proposed for CEI's SAIDI account for all or 
a portion of this Rear Lot Reduction Factor? 

c. If the Company applied the proposed Rear Lot Reduction Factor to CEI's SAIDI 
values in prior years, what would the adjusted SAIDI values be for the years 2000-2007? 

Response: s- The Companies' explanation and justification for proposing a 50% Rear Lot 
Reduction Factor for CEI is explained in the Companies confidential response to 
PUCO DR#4 Q32. 

b. An increase of 25 minutes represents the optimal reliability performance for CEI, 
and it provides an excellent value to customers when balancing reliability 
performance with the costs of achieving such reliability. The reliability peri'ormance 
target of 120 minutes represents second quartile performance based on IEEE 
performance measures. The rear lot reduction factor is needed to adjust for the 
high percentage of rear lot facilities for reasons provided above in "a". 

c. The information requested for years 2000-2002 is not readily available, 
information requested for years 2003-2007 is as follows: 

The 

Year 
2003 
2004 
2005 
2006 
2007 

PUCO reported 
minutes 
156.2 
153.2 
194.3 
150.6 
125.2 

SAID! minutes 
w/rear lot factor 

applied 
139.2 
130.1 
160.8 
121.5 
99.6 

3 
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