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The underlying cause is two-fold:

+ |nadequate funding for over a decade (commencing in the early-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.

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

s Recruiting and hiring of additional distribution line and substation persannel (in
advance of the planned retirement of a rapidly aging workforce-Section 7.0),

using this temporary increass in staffing to address the corrective maintenance
backlog.

As CEIl 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 refatively poor material condition, is not
the main cause for CEl missing its reliability targets. However, to get to the
performance levels called for in the current agreement between the Staff and CEl and
sustain that level of performance, these issues could become the controlling factors.

55  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 circuitsflines that potentially
impact the most customers) balanced with appropriate attention to cusiomer satisfaction
issues (e.g. elimination of multiple customer interruptions); CEIl can realize a stepped
improvement in SAIFI towards the 2009 goal of 1.0.

o511 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 85,000 customer
interruptions (Cl) are attributable to the cause "Tree Non-Preventable’. Of these, in
2006, 41,000 Cl {more than 40 percent), are lockouts (presumably due to outages in the
first zone from the circuit breaker to the first recloser, 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. Mareover, the lockouts
are split approximately two-ta-one (66 petcent 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 tfree 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 Cl, 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 wouid 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 C{, for an additional SAIF! 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 reasonahle estimate of
the additional cost for the second tier might be $3 million, making the unit cost
approximately $200 per ClI avoided. We believe this second-tier sffort should be
considered within the context of overali cost and benefit of achieving the reliability goals.

-
Si-2 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
contributing factors (e.g. type of constructicn, grounding, shared structures).

NOTE: CEl 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 Cl 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-cne ratio of 13kV to 4kV Cl. Of these, only about
10 percent occcurred as lockouts, ie., in the first zone of the backbone, vielding a
15,000 CI target for a first-tier program. Only about 20 circuits would be involved. The
cost of a properly focused pregram (more than just adding lightning arresters) would be
approximately $50,000 per circuit, and might be expected to achieve at least a 50
percent reduction in lightning-caused first-zone Cl's, i.e. a 7,500 CI reduction, for a
SAIFI impact of .010, on an expenditure of $1 million, or $133 per Cl avoided.
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The second tier would target the two-thirds (2005) to four-fiths (2004) of lightning-
caused Cl that occurred on the three-phase line outside of the first zone, i.e. more or
iess 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 Cl 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 Cl reduction, or a SAIF! 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 fightning protection
would have a unit cost of $225 per Cl.

Sl-3 Apply a line/circuit inspection and repair prioritization scheme that focuses
initially on the feeder backbone, 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 inspection 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 cutages due 1o 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 Cl, we arrive at a reasonable 265,000 Cli
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 Cl 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
pricritizing 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 Cl, or a SAIF! 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 C!, this would imply a unit cost of $19 per Cl 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 conditions on the circuits that have shown a tendency toward
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such. As well, our comments regarding the diligence with which the inspection and
repair program identifies such conditions and resolves them are relevant here,

Si4 Further sectionalize the 13.2kV feeder backbone (123 circuits with 500 or
mare customers that do not have reclosers instafled are potential candidates),

and review for possible sectionalizing, the 230-4kV circuits with more than 500
customers.

NQOTE: CEl will install 5 36kY 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 of fuses 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 Cl to 4kV Cl. Qf those 700,000 Cls, lockouts normally run about
15 percent, but in 2006 they rose to almost 30 percent. Unlike the tree and fightning
programs, however, the sectionalizing program is best divided into tiers not by whether
it is first zone but by the number of backbone Cl 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 Cl they have
had in the period 2004-2006, we find that there are seventy-fiva 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 wouid be approximately 100 circuits. The average
annual number of Cls for those circuits represents a 350,000 CI target, averaging 3500
backbone Cl 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 Cl, 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 Cl 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 sama 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 te 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
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affectiveness, since it limits the amount of line exposure that the recloser effectively
controls), the difficulty in finding a single tie-point that could carry the whoie back end
of the circuit, etc. 1f, for example, a circuit aiready has three reclosers on it, then
achieving even a 25 percent reduction may require an additional sectionalizing device
for each zone that has a high number of feeder backbone Cls.

For purposes of astimation of program impact, we assume that the instaliation 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 SAIFl impact of .093 interruptions for the average customer, at a unit
cost of $29 per Cl (or $2 miilion) avoided.

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

51-5 identify opportunities to replace existing three-phase recicsers 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 reguires three-phase power).

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

Discussion

As our discussion of SI-56 makes clear, a mid-point recloser 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 recloser. In each case,
due consideration of all three-phase customers in the downstream zone must be given,
and, any limit {he 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 anly one phase.

in the extremes, if there wera 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 haif 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 tha recloser there would have been 2,000 C!, and the recloser can be credited
with saving 25 percent, or 500 CI. If the recloser were a bank of single-phase reclosers,
it might be expected to save 33 percent, or 660 Cl, for a net improvement of 160 ClI.

The cost of the retrofit would be approximately $20,000, so the unit cost of the program
is $125 per Cl avoided.
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At present CE| 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
Cl reductions, or a virtually negligible SAIFI impact. Without further knowledge of the
individuat 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.

SI-6 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 sat.

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, CE! 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.

SI-7 Inspect, maintain, test and repair or replace (as test resuits indicate) the 4kV
exit cable, particularly given the age and condition of much of the buried
cable.

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

Discussion

In the period 2004-2006, CEl's 4kV circuits experienced approximately 30,000 Cl| 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 issus is much the same for other cable in
conduit (road crossings, etc.). In 2008, the 30,000 Cl arose mainly from 100 outages on
50 circuits. The worst 30 circuits over the period averaged 17.000 Cl per year on 30
clreuits, including 6 circuits from the Harrington substation, 5 from Lakewood, 4 from
Jersey and 3 from Gladstone. While we did not request detaited 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
effectiveness of the repiacement 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 Cl, is dependent on how likely it is that other exit cables, not
selected, may fail 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 cabies 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.
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If it can be assumed that by targeting the worst cabie for replacement, 50 percent
effectiveness can be achieved, then a reduction of 8,500 Cl might be achieved, for a
SAIF! impact of .01, at a unit cost of $159 per Cl 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 C!, for a SAIF| impact of .005, and a unit cost of $397 per Cl 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.

Si-8 Develop a worst-CEMI program, not necessarlly to substantially improve
reliability, but to ensure a proper balance with Customer Satisfaction (Key off
of Worst Performing Devices Report analyzing all equipment that experiences
2 fallures 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 tha average, hence it is expected to have only
minimal impact on SAIFL.

519 Replace failure-prone URD cable to avoid customer complaints and save
repair cosis (minimal impact on improving overall SAIFD).

NOTE: CE! will replace appraximately 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 SAIF1.

Sl-10 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 SAIF! problems that
would otherwise occur than for achieving a specific improvement in SAIF!.

Nan-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, CEIl still needs to maintain an appropriate amount
of attention on the substations and subtransmission iines, as well. Significant
improvement was noted in over the past 5 years in both areas, and should continue as
CEl 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 Continue to address the operability of switches on the subtransmission system

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

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

Discussion

The impact of continuing 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 SAIFl, continuance of this practice is highly
recommended.

SI-12 Continue ta replace circuit breakers and relays at the substations.

NOTE: CE! will be parforming 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: CEl 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 Northfleld Substation; Replace
Circuit Switchers at 4 substations

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

Qiscussion

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.
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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 Reiiability Assessment Framework (Section
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 rejated to
the timely and effective restoration of service after an interruption has occurred.

Utilities across the United States are increasingly and appropriately subjected to
regulatory and public scrutiny about their service restoration performance, sspecially 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 CEl's current policies and practices and results.

6.2 Service Rastoration 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 ail key functions of the distribution business and is implemented in a time-
critical environment {often in extteme weather conditions and non-standard working
hours). It requires an extraordinary focus on safety while key participants are making
innumerable real-ime decisions to satisfy 1o 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
activities. While no two utiiities implement these processes in precisely the same
manner, they all follow a general flow as outlined in Figure 6-1 below:

Figure 6-1
Typical Outage Reastoratlon 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 policeffire 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 muitiple calls may have a common roof 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, recloser, 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. Cn a clear day, for example,
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it is unlikely that customers on two differant but nearby taps might cali in within
fifteen minutes of each other bescause 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.

. 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 isclating device. In fact, as soon as
the first call comes in, it may be assumed to be a ‘single no-light, ie., 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 cail to the common isoiating device (fuse, recloser, 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 wiil 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 wouid 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.

Deploy / Drive Time — inevitably, one step of the process must be deploying
the troubleshaoter 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.

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
{ine, or when an animai 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
recloser or breaker) without experiencing another fault, but the line should be
patrolled first to ensure that such an action can be taken safely.

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 until
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the damage to facilities is repaired, then the next action is to look for ways to
accomplish partial restoration, i.e., restoring at least some, and hopefuily
most, of the customers. This is done by first isolating the faulted section of line
and then re-energizing the un-fauited sections. isolating the faulted section
may be done by operating 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 section, with the
intention of splicing the line back once the repair is done. In some cases, if the
permanent repair is straighfforward 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 usuaily 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 anather person.
Line crews typically scheduled to perform 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 time, 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 ba 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 mattar of course, perform a detailed
challenge of each process step to identify 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 respact to
service restoration, it is appropriaie to review the company’s CAID} parformance over
the past 5 years to assess the overall irend towards achieving the 2009 target of 95.0.
Figure 6-2 shows a stepped improvement in CAIDI since the 2002/2003 period, as CEl
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 restoration. Equally impressive (and daunting), is the amount
of improvement still required ta reach (and sustain) the 2009 target.
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Figure 6-2
CEI CAIDI Perfqrmance - Non-Storm without Transmission 7

: 2002 | 2003 | 2004 | . 2005 - | . 2006 .
Outages 7,533 6,759 6,615 8,661 8,246
CMI 110,796,914 | 156,335,383 | 111,309,573 | 141,040,088 | 112,382,533
Custcmers
Interrupted 717,517 932,418 846,068 1,234,999 875,092
CAIDI 154.42 167.67 131,57 114.20 128.29

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 perspective is appropriate; locking primarily at
distribution line CAIDI {i.e. less substation and subtransmission CAIDI).

Figure 6-3
CEIl Distribution Line CAIDI Performance

T?e_poded District 2002 2003 2004 2005 2008
Ashtabula 140.84 254.06 171.74 150.01 191.84
Brooklyn 212.73 211.76 180.39 1765.48 136.74
Concord 147.86 206.78 187.05 170.43 121.35
Euclid
Mayfield 173.98 177.55 181.18 164.43 14355 |
Miles 183.65 202.57 183.61 155.31 170.00
Solon 213.10 255.54 172.28 123.62 134.79
Strongsville 171.14 174.50 188.14 163.01 150.04
Westlake 156.30 | 17366] 14817 20038 | 153.70

Total] 171.96] 208.41 176.66 166.83 | 148.65

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

With the exception 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. CEl 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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’A} Figure 6-4
CEl District Demographic information
Customers Circuits
et Number | pont | (ZET | penT Moit:-'s M‘.Illis Pg:T
Ashtabula 62,136 | 8% 1932 | 16% 1,638 204 | 85%
Brooklyn 135563 | 18% Ta36 | 12% 581 356 | 68%
Cancord 57618 9% 1953 | 16% 1,028 526 | 5%
Euciid S330z | 7% 530 | 4% 362 T | 7%
Mayfield EET | 13% T2 [ 1% 547 29| 4%
Wiles 21660 | 16% 1318 | 11% 784 E3a | 60%
Solon Z8491 | 4% o | 5% 382 530 42%
Strongsville 04473 [ 14% Ta07 | 12% 864 73| 4%
Westiake T80 | 11% 1178 10% 560 62| 8%
TOTAL | 747,026 7,371 A58 | 62%

6.4 Service Restoration Performance Assessment

In assessing the company's performance in service restoration, this assessment will
compare CEl's practices and processes against industry “leading” practices from three
reiated 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 resloration).

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 early 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
s |nitiating special action by the dispatcher

e 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
early in the storm. The alternative, or more appropriately a complementary activity, is
to have sufficient damage assessors depioyed 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 will require electrical connectivity to fully
isolate and detect the fault.

Early mobilization itseif is dependent on two key activities: 1.) weather forascasting
that can be translated into resource requirements, and 2.) the prearrangement of
additional resources available on a contingent basis. Weather and resource
foracasting tends to be wsll developed for hurricanes but it is often not very wall
developed for smaller storms, with heavy dependence on dispatcher axperience. The
number of variables involved in accurately forecasting the impact of a given storm can
easily overwhelm the experience-based forecasting capability of dispatchers and/or
starm 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-joh 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 capabhility that

support staff can provide can only be effective if they are trained and drilled in how to
assist properly in the effort.

The second and third layers depend on good relationships and communication with
confractors 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
athers, 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. Ancther 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, CEl complies with these concepts, particularly using servicemen (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
CEl Storm Model
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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

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, CE! could benefit by integrating all of these factors into
a common methodology to introduce empirical data into the decision around pre-
mabilizing staff {in anticipation of & storm); not in place of the intuitive and experiential
approach that is already warking, 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).

CEl Energy Delivery Management would certainly benefit from bettar 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

CEl has implemented a program wherehy 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 tc observe the
situation.

/E% 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 — evan if that person might not be qualified
to do switching or saome other aspect of restoration or prevention.

If the respanding 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 large 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 CAIDL.

In our interviews, we heard substation supsrvisors endorse the value of the First
Responder program (even encouraging more effective participation). We similarly feel
that reinforcement of this program can only help CEl'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.

Calt Quts
A key factor in achieving improvement in CAIDI is improving the time it takes fo

movilize 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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heen 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 1o and from home after duty.

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

Figure 6-7
Overhead Lines Call-Out Response
PAGER G NON-PAGER C
Total Total
Month | ciis | Yes No No PCNT | cas | Yes No No PONT
Answer Answer
Made Made
AN 26 21 2 3 81% 1 245 a1 | 70 3% 8% |
FEB 49 a4 4 1 0% 379 149 68 162 39%
|MAR 14 11 1 2 79% 132 95 16 21 72%
APR 39 37 0 2 95% 201 146 104 Fx 50%
[MAY 43 43 0 0 100% 374 204 145 25 55%
JON 35 34 0 7 97% 273 169 B0 4 B%
[ TOTAL] 208 190 7 9 92% 1694 894 | 463 337 B3%%
[TOTAL CALLS 1900
YES 1084
NO 470
NO ANSWER 348
PERGENT 57%
Figure 6-8
Substation Call-Out Response
Aroa Calls Responded PCNT
East 335 166 50%
West an 56 70%
TOTAL 415 232 53%

Alternate Shift

For the last five years ulilities 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 ulility 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-wintar seasons thunderstorms
that develop from normal diurnal conveclive activity are more likely to occur in the
mid- to late-afterncon 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 telaphoning 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 aiternate shift. Of course, the ‘esvening
shift’ that some of the troubleshooters work is well suited to handie 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 conftict
with worker productivity, visibility, safety, and customer satisfaction (due tc 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. Particularly 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 he 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.

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 CEl 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 similarly configurad
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utilities) point to the need for the Company to remain committed to this leading
industry practice.

8.4.2 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 racent influx
of inexperienced dispatchers and the challenge of retaining staff in these key
positions ance they have been trained (addressed in Section 7.0).

Partial Restoration

Partial restoration refers to the practice of switching and even cutling around faulted
sections of a line to be able to restore at least part of the customers early 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 regularly report that line crews prefer to do the final repair and try to convince
the dispatcher that they will ba able to do it quickly. The risk is that unforeseen delays
may cause a large number of custocmers to remain unconnected when partial
restoration might have been done expeditiously for a large majority of the customers.

% CEl 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
N particularly relevant when restoring feeder backbones:

» \When the backbone is out, all of the customers on that feeder are out, which cn
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 1o 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
handiing contingent capacity for partial restoration. In many cases the ‘partial’
restoration can be almost a complete restoration (g.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 eaven
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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,«r% Therefore, wa recommend that CE! continue to reinforce the practice of partial

o 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
iroubleshooter 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 ling). The
challenge being addressed with this approach revelves around locating the fauited
section of cable. This applies typically among the many sactions 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 eibows are
disconnectad and parked, and the pad-mount af the normally open point is opened,
its elbows un-parked and connected, thus 'back-feeding’ the half-loocp up to the
faulted section.

The blown riser can then be replaced, re-energizing the front part of the haif-loop. At
that peint, all customers are restored, and will remain so untit 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 fall.

A 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 effacting the restoration. The more expeditious aiternative is to have
the lone troubleshooter, the first to arrive at the scene, use the ‘spilt and hit’ method:

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

s 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 if).

» 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 locking 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).

s |If the fuse holds, power has been restored to that quarter-loop, and even if it
blows, the troubleshooter can then restore the other quarier-loop by going back
to the split point, disconnecting the faulted side, and back-feeding the un-fauited
side from the normaily open point, since cable faults almost always occur on only
one section of cable in a haif-loop.
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/1’% a At this point, the troubleshooter will apply the same method to the remaining
N faulted quarter-section, restoring even more customers, or, if there are other
outages that need troubieshoocter 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 trave! 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 CEIl 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 continucus 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 haoc 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 unforesseable event.

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

« CEl 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 effactive supplemant to the
more traditional communication methods.

« CEl's {VR 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)), CEl provides
training on how to properly interact with the customer.

¢ CEl as instituted the 4-Hour QOutage Review Process to address the causes,
remedies, and "essons learned” in outages that exceed 4 hours in duration. This
appears to be highly effective in that it deais objectively with the issues and
keeps the focus on shortening outage duration.

e
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s Following the lead of other FirstEnergy companies, CEl has instituted an Outage
Page, ensuring a sense of urgency and supervisory awareness of all outages
involving feader lockouts, and those affacting maore than 100 customers (the
notifications occur at the start of an outage avent).

s In an effort to imprave the coordination and communication between Regional
Dispatch and the field, CE! has instituted a cross-familiarization training program
between the dispatchers and the servicemen. The dispatchers receive field
famitiarization 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-arientation. 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 submitled recognizing that many of the
suggested improvement initiatives are already integrated into the company's practices
and processes (as evidenced by CEl'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 effactively appliss experlence, intuition and weather information to
proactively apply supplemental resources prior to storms. Figure 6-6 shows that the
impact of this combined experiential and infuitive 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-cff oceurs by applying the correlation of

number of outages and key weather variables into the analysis in a more guantifiable
and predictive manner,

From Figure 6-6 it is evident that mobilizing for storms can save an average of
approximately 100 minutes per cutage. 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 esach would
generate a potential savings of approximately 7,500,000 CMI (customer minutes of
interruption, the numerator of SAIDI and CAIDI). If CEl is able to meet its SAIF| target of
1.0, a savings of 7,500,000 CM! would have a favorable CAIDI impact of 10.0 minutes.
As a conservative estimate, we believe CEl 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 availahle 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 CEl 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, thougb still minor enough to not be excludable,
involve 100 to 200 outages per day. From Figure 6-6 it is clear that CEl 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 CAID! impact of 10.0 minutes. We believe that a conservative estimate of
what CEl might be able to achieve might be 5 minutes. The cost of this acditional
mobilization would probably be comparable to that of the first tier, because we are only
looking ta improve the average CAID! in each storm by 50 minutes.

SR-2 Fully implement partial restoration (“hit and run” for ovarhead 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 every good intention) fo want to restore all customers in a
given area to service as soon as possible. Consistent with the philesophy 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, cne 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 CAIDE 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
clitting) 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 peen embraced as an accepted practice within
CEl for quite a while. However, our sense during the interviews is that CEl is not
achieving the full potentiat 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 betwsen normal shifts)

Discussion

There is likely to be ongoing pressure to reconsider the alternate shift (particularly in
future discussions with the bargaining unit}). The company should continue to evaluate
the impact of the alternate shift {using a similar methodclogy 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 sftorms). The difference is approximately100
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 cother initlatives as well). CElis
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, CEIl 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 thosa times. In 2006, tha
CAIDI for the hours outside of the main shift was 30 minutes higher than for the main
shift. Evan 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.

SR4 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. Otherwise, the company is likely to experience
some impact to customer minutes as the lesser-experienced dispatchers {even though
properly 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 2002) 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, CE! 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 extant 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 haif-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 expscted to open until the end of
2009, its impact on CAID{ in 2009 is nil.

The opening of the Euclid district in 2007, however, may be expected to have a similar,
though lesser impact cn 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 service restaration. However, as CEl implements the recommendations of this
assessment, there are a number of items that may change the dynamics; namely:

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

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

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

s+ 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 CEl 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.

SI-1 to | impact of Cl Reduction on CMI
Si-7

Discussion

In addition to the improvements in CAIDI noted ahove, which are all due to
implementation of recommendations SR1-8, we want to acknowledge that the
implementation of the SAlFl-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 20¢ cutages 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. 1t 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 wouid estimate that the improved CAIDI from sactionalizing would amount to
4 minutes of improvement to total CAIDI. Therefore, the impact on CAIDI from the
various SAIF] 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 CEl's crganizational 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.q. it is not designed to be a comprehensive work |evel or span-of-contro!
analysis); however, it is designed fo assess the organization, its functions, and its
staffing levels and their impact on SAIF| and especially CAIDI.

We have framed our assessment of CEl'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

SUSTAINABLE WORKFORCE

A e T AN AR R T RELIABILITY CULTURE

« Camautment to Meeting Retiabiity
Perfarmance Targets

-~ pdignment of Staff in Supporting Reliabibty
hYnprovenent Inttatives

¢ Facus on Continuous improvamant

The elements of our review can be summarized as follows:

» Sustainable Workforce: This porticn of the assessment addresses CEl's abifity to
maintain its staffing levels and knowledge base at a level sufficient for the company
to carry out its mission with respect to system refiability. Key reliability-related
functional areas of the Company ara reviewed with respect to the age demographics,
experience level, and current staff mobilization and ftraining 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 porticn.of the assessment focuses on the Company’s effort
to ensure that its sustainable and well-managed workforce is aligned (at all lavels) 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 alighment 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
arientation.

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

7.2 Overview of the CEl Organization Structure

The CE! 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 urcusts
inctude 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 lins 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
CE! Service Territory
 Ashtabula’
Line 8hop- f'} .

\
Westlake .
Line Shop

S , solon ..o
. \ Line Shop DT R
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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
N

Ashtabula 52,136 1.2%
Brooklyn 135,553 -1.0%
Concord 687.618 0.8%
Euclid 53,302 -1.9%
Mayfield 95,687 0.4%
Miles 121,680 -1.4%
Solon 28,491 0.1%
Strongsville 104,473 0.5%
Wastlake 78,108 0.6%

TOTAL 747,026 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,

Figure 7-4
Electric Infrastructure by District
Customers Circuits
District Number | PonT | KT | poyp | OH 1 LG} PCNT

Ashtabula 62,136 8% 1932 | 16% 1,638 294 | 85%
Brooklyn 135553 | 18% 1436 | 12% 981 456 ] 68%
Concord 67,618 9% 1853 [ 16% 1.028 96| 53%
Euciid 53,302 % 530 4% 382 47 §  72%
Mayiield 95667 | 13% 1275 11% 947 29| 74%
Miles 121,680 | 16% 1318 1% 784 534 | 60%
Solon 28,491 4% 330 8% 382 530 | 42%
Strongsville 104,473 |  14% 14071 12% 864 743 | 47%
Westlake 78,106 | 11% 1,179 10% 566 612 | 48%

TOTAL | 747,026 7,371 358 [ 62%
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The company organizes its workforce into broad functions; these functions include:

+ OQOperation Services - manages the primary fines 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 CE| 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 CE| organization.

Figure 7-5
Current CEl1 Organization Structure

- WichaelFEfTicez
j+ Director. ;
Operation i

“Line Managets : i
~Enginsening . : *Argset Health ! ~Substation Servicas

sUndseground Networke

“Forestey : +Fleet Services
*Clavms . : =Meter Services
. ! {

15tores/Transfonnet /P acilities
‘Blectrical Services

1Atea Managers -Hinng and Sal‘u
+Public Relations +«Cosmp ensation and Benefits
Community Deveiopmont +Suppon ofCompotate Compliance

The current organization structure embodies several recent and noteworthy changes:

» The Director of Reliabllity role and function was recently established to provide a

local leadership role and focal point for driving improvement in overall system
raliability.

» The Director of Regional Asset Management was defined to be the leading operating
company representative responsible far 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 reiiability 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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7.3

infrastructure), strategic staffing model, and integrated capital and O&M spend
optimization.

Assessment of Organization and Staffing

The following subsections of this Section of the report summarize our assessment of the

three distinct perspectives of CEl's organization and staffing as they relate to overall
system reliability. Restating, the three perspectives are:

Sustainable Workforce
Warkforce Management
Reliability Culture

7.3.1  Sustainable Workforce

In assessing the ability of CEl 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 Function Positions
Reliability Regignal Dispatching Regional Dispatcher
Distribution Line Line Leader Shift
Lineworker Leader
Operations Services Distribution Lineworker
Engineering Services Engineer
Distribution Specialist
Substation Relay Tester .
Electrician Leader
Operations Support UG Network Underground Electrician Leader Shift
Undarground Electrician Leader
Underground Electrician

- Within each of these Departments/Functions/Positions thera 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.
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Figure 7-7
CEIl Employees by Age and Function
Funcllon S e Total
<30 30-39 40-49 50-59 >89
Subsiation 13 7 29 60 i 120
Distribution Line 42 60 % 152 14 164
Lnderground Nebwark 1 11 16 5 i} 53
Engineering Services [} 10 20 33 3 T2
Ragional Dispatching 5 [} 13 10 4 34
TOTAL 67 94 174 2530 26 643
FPERCENTAGE] 10.4% 14.6% 1% 43.5% 4.4%

Percent of Selected Functions

<30 30-39 40-49 2058 »59
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 and Function
Current Age
Position Total
<30 30-39 40-49 50-59 >39
Substation g Q 8 7 1 16
Distribution Line ) 3 14 19 0 36
UG Network C 0 3 3 0 G
Engineering Services 0 0 2 8 0 8
Regional Dispatching G 4] Q i 1 2
TOTAL 0 3 27 36 2 €8
PERCENT 0.0% 4.4% 38.7% 52.9% 2.9% 100.0%

Over 55 parcent (38 of 88, as shown in Figura 7-8) of the current Leadership and
Management staff in these targeted areas is aiso 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 retiring 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 CE! or to First Energy. it is typical for virtually ail electric
utiliies 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 1885-2000 era). Utilities
(including CEl) 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 shartfall, a decads in the making, can be addressed. This is particularly acute
given the other realities of budget and headcount constraints and generat 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 lock at the more critical positions offers
ather insights as autlined helow.

Reliability

Figure 7-9 below exhibits the scale of the staffing challenge facing CEl for Regional
Digpaichers. 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, CEIl will likely experience some challanges in sustaining its
level 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 % of the Regional
Dispatchers will have less than 5 years of experience}.
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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, CEl should also explore ways to encourage longevity among
the existing dispatching staff. During interviews it was apparant that CEl needs to

consider ways {0 make this key position more attractive financially to high performing
employees.

Qperations 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 Services staff.
Of particular note is the projected loss (and thus the reguired replacement) of 124
Distribution Linemen and 21 Distribution Specialists.
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Figure 7-10
Distribution Line Staff by Age Category
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Figure 7-11
Enginearing Sarvices Staff by Age Category
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As has been experienced within Regional Dispatching, the “one-for-one” replacement
of experienced staff with entry Jevel employees puts significant stress on overalf
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).

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 Figurs 7-13 below are aiso
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 CEl's ability to properly maintain
coordination within the substations.

Figure 7-12
Substation Staff by Age Category
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Figure 7-13

Relay Tester Staff by Age Category
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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 chatlange to
CEl.
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Figure 7-14
Underground Network Staff by Age Category
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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 reliabiflity. It provides insights regarding the adequacy of
CEl's staffing levels and competencies to keep pace with its inspection and
maintenance program, improve quiage response, and meet the requirements of the
fﬁ% capital spending plan (specifically New Business and reliability/capacity projects),

Preventive and Corrective Maintenance

For purposes of analyzing CEl'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. Qur analysis of the Company’s corrective
programs is related to CEl'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
CEl's staffing levels and competencies to meet the program requirements,

With respect to the actual inspections, CE! utilizes employees (particularly those on
light duty) and contractors to meet the pericdic 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 complefion rate as measured actual vs. planned man-hours
as of the end of 2008, CEIl'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). CEl

currently anticipates having all substation inspection requirements completed and
“current’ by EQY 2007,
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From a corrective maintenance perspactive, 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 Préventive Maintenance Performance (2005-20086)
MNorthern Region-East Ohio

2006 Manhours Backiug Eacﬁlog

anhaurs
Category Actual ann -mompl Actual anne b Comp Trend Carry
Fr?nmrmers 1618_| 2062 | TAEY, T862] . 2030]  SLI%) (276 168
Breakers 4,933 5,757 85.7% 2,888 3,278 B8.1%] (424 390
Relays 3,140 B.154 51.0% 3,154 5.194]  60.7%)] (974 2,040
Mo, Sub Insp 4,246 4,657 91.2% 4,134 4, 134) 1000%) (411) Q
'_AII_ Other 387 438 88.8% 650 680 98.5% (39! 10
Total 14,324 | 19,086 | 75.1% | \ .29 (2,134) _2§ﬁi
Naorther Reglnn-West Ghlo
Categary 2005 Manhours 200¢ Manhours Backiog | Backlog
Actual | Planned | % Compl] Actusl | Planned ] % Compl] Trend Carry
Transformers T3 1,963 37.7% 1,044 2,354 44.4‘? 93 1,310
Braakers 4,387 g,618 45.7% 6,576 7,614 B6.4%f) (4.183 1,028
iaays 3,581 7.661 47.4% 3,537 5,584 53.3%) (1.928 2,052 |
Mo, Sub [nsp 4,080 4,534 90.2% 3,215 | 3,245 99.1%] (414) 30
All Gther 345 362 95.3% 504 560 75.3% 148 165
Tatal 13,149 24,028 54.7% 14,876 19,471 76.4%] (5,284) 4,595

Note: Planned Includes Backlag Carry from previous year

Operations Services (Distribution): In contrast to the Substation Preventive

Maintenance (Inspection) Program noted above, CEIl has been able to satisfy the line

inspection requirements as specified in the relevant inspection program guide and

N cansistent with the ESSS reguirements. 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 2005 2008
Non-Pole Pole Total Non-Pgle FPole Total
Ashtabula 0 0 0 4452 1623 8075
Brooklyn 14 29 43 2852 4919 7771
lconcord 0 0 0 2248 2075 4323
leucia 0 0 0 ) 0 0
Wayfield 0 260 260 1055 140 1195
Miles 1590 5555 7145 1741 11768 13508
Solon 0 0 0 772 42 814
Strongsville 0 0 0 838 379 1217
Waestlake 14 86 100 1537 1112 2649
TOTAL 1618 5830 7548 15498 22058 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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and pricritization; 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 offtrack 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).

Qutage Response

CEl's noticeable improvement in outage response suggests that many positive
factors - including effective 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 86.0), 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.

Figure 7-17
Distribution CAIDI by District
Reported District 2002 20031 2004 2006] . 2006
Ashtabula 140.84 |  254.06 171.74 150.01 191.84
Brooklyn 21273 21176 180.39 17548 | 136.74
Concard 147 86 20B.78 187.05 17043 ] 121.36
Euclid
Mayfield 173.98 177 .55 181.18 164.43 14355
Miles 183.66] 20257 183.61 155.31 170.00
Solon 213.10 255.54 172,28 123.82 134.79
Strongsvilla 171.14 174.50 188.14 163.01 150.04
Woest Laka 156.30 173.65| 148.17 200.38 153.70
Total] 17198} 20841 176,66 166.83 148.65
D-CAIDI by District
300
250 -
2 200 -
| E
| § 180
<
3 100
50
2002 2003 2004 2005 2006
—a—Achtabula - -4---- Brooklyn Concord --—i— Mayiflad
——— M llea . - Salen Strongaville —8-— West Lake
Construction

CEl 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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f"e\ prescribed schedule. Proper planning and scheduling of other capital projects {most

" notably New Business and ofher 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 requiremenfs 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 waork.,

Figure 7-18
New Business 2006 Workload
Ares 2008

NSNC E1H NSRC TOTAL FTE

Ashtabula 374 893 6,344 7,611 30

Brooklyn 1,740 2,835 3,912 5,488 34

Concard 1,359 1,224 5177 7,759 31

Euclid ¢ 0 0 0 0

Mayfield 2,363 3,495 5,927 11,784 47

Miles 705 1,279 3,322 5,307 21

Solon 54 834 1,365 2,252 9

/B’?% Strongsville 1,684 643 3,559 5,886 24
L Westlake 2,208 773 3,424 6,404 26
TOTAL 10,485 41,976 33,020 55,491 222

Figure 7-19 below shows the shift in CEl 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, CEl needs to consider a
mobilizing and maintaining a larger contractor contingent on site throughout the year.
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Figure 7-19
CEIl Employee/Contractor Mix
2006 Actuals 2007 Projected
Location CT{““"“" CElHours | O™ | o) tours
ours Hours
Northemn Region Asset Management 46,397 522 94,813 140
Northern Forastry 32 2,401 21,603 1,063
Northerm Ohio Project Mgmnt Organization 112,963 - 12,164 -

Norhern Ling Qperations-Shaker - - - 1,788

Northern Line Operations - Concord 1,822 5,566 7.327 8,217

Northem Line Operations - Mayfleld 2,860 5,458 (3,372) 8,183

Morthern Line Operations - Brooklyn 47 11,885 30 17,884
Northemn Line Operations - Miles 594 11,894 334 9.108

Northern Line Operations - Strongsvilla 255 8,822 61 6,489

Morthern Line Operation - Westlake 300 3,791 773 17,832

Narthern Line Cparation - Euclid - - - 339

Morthern Region Transmissicn Maint 794 5,714 724 2,403

]Narthern Substation - East 748 13,712 5,351 28,2099
INonhern Substation - West 1,560 20,108 3,497 28,617
INorthem Underground 896 18,239 597 22,223

Northem Service Install 366 275 124 -
Eastem Line Opserations - Ashtabula 3,222 5,886 11,904 9,308
TOTAL 172,958 114,283 155,037 161,691

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

Figure 7-20

Workforce Management Assessment

Measure ferformance

Comments

Substation Preventive
Mainterance

Distribution Line
Praventive Maintenance

Substation Corrective
Maintanance

Distribution Corrective
Maintenance

Qutage Responsa

Capital Spending

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

Mix of in-house staff (light duty personnel} and staff
supplementation with contractors {(farmer CEl employses

Current staff able to keep pace with exceptions dentified
during substation inspections

Significant backlog. Resclutlon hinges on accelerated Senior
level replacement sirategyfincrease in contracted wark

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

7.3.3 Reliability Culture

A key ingredient in accelerating and maintaining system reliability improvement is the
extent to which there is organizational commitment and alignment in mesting the
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performance targets. A second, essential ingredient is the emplaoyees’ wiilingness and
flexibifity 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 conduciing our interviews within the CEIl organization {ranging from Lineworker to
Regional President and across a broad array of Depariments), we ware able to gain
an appreciation for the CEl 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:

« CEl 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 maost 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
confinually being reinforced to ensure that staff understand their impact on
reliability (especially outage response}.

« CElI's Asset Management initiafive (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 gualitative "barometer” of our assessment of CEl'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 fiexibility in carrying out assigned tasks.
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Figure 7-21
Change Readiness Assessment

ATTRIBUTE LOowW RELATIVE POSITION HIGH COMMENTS
Group Optimism Facus on . I, . Fasus on Currant State. Committed 10 meeling goais but
Bammers -~ Possibilities questien achisvanitity
individyal .? *_ . Collaborative Desirad Stale: High Performance Team commitied
Success Success 's mesting goals
Trust and Invelvement Disteustin . =z . Trustin Current State: Strang idividual afforts
Qerationsnip 4 Relatienship
Authorizat . T‘H“’ . Empowered Oesired $tate: Fully engaged in achisving
Qrienfation Workfarce | crganization goals
Dignity and Respect Unabta te ‘ . . Freato Cuzrent Stale: Somewlist doubtful regarding abikty
Negotiate I~ Negotiate 10 shaps culcome
Dot Feel ._ . Feet Deslred Slate: Become 3 willlng partner in joinlng
Valued 1~ Appreciated tha eam
Clarity of Direction DHeren Yalues . = . Shared Currant 3tat; Reagy o ke en the challengs; a bit
4 Values reticent to take on the chailenge
Fyayithanging . *_ Clear Dasired $tate: Energired and Motivated with a high
Expactailons Expectations teval of delief
Market Oriven Focus Bias Towards l. i . Blas Towarde Surrent State: A bil too mirsd in ihe pasi; impacted
Anaiysis i~ Action hy past perarmance
ivernally ‘ o, . Extarnally Sesired $tate: Lead the industry in lnnovatlve
Freusad ~ Focussd spproschesisolutions
Perfarmance Accountabrlity Poitieal . . ' Maeritocracy Current State: Strong Porfemance Crientatian but
Decision Making [ soma confusion and frustration
Blamesul . ﬁ-— . Aecountable Desited State: Fesosed 3nd efective Performance
Wanagement
tearning Crlentation Close Minded ’ —* . OpenMinded | Currenl State: Flenble, but a it measured in
response
Risk Averse .: ﬁ . Risk Taking Desired State: Fast and Fizxibie, Highly Adaptive

CEl'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
managsment 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. CE!'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 CEl'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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08-1 Implement an accelerated hiring program in advance of a “one-for-ong”

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 fo
replacements is certainly valid when doing a “like for like” replacement in terms of
experience, knowledge, and leadership acumen. The practical reality is the
raplacement of the more seasoned individuals with “entry level” hires. Though the PS{
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 aver 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 wifl likely span a 10-year period, after which CEl can
reevaluate its base staffing needs with an integrated work management program and
a well-articulated contractor strategy. Figure 7-22 matches CEl's current hiring profile
with our projection of attrition between 2009 and 2013 (by critical position). At the
summary ievel, the plan calls for a net increase of 47 employees between 2009 and
2012 (and the hiring prcfile at least matches the projected attrition at each respective
position). CE! is currently authorized to increase its head count by 50, commencing in
2009; which in essence will allow CEIl to create a 2-year overiap 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 levei on a permanent basis. By tying this initiative to the issues around
raintaining a sustainable workforce/succession planning, CEl 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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Figure 7-22
- Current Attrition and Hiring Projections
Function Critical Position 5-YR Year
Attrition 2009 2010 2011 2012 2013
Laadership Management 15 3 3 3 3 3
Cpearations Enﬂineer 10 2 2 2 2 2
Services Lineworker 80 12 12 12 12 12
Operations Underaround Electrician 10 2 2 2 2 2
Support Relay Technician 5 1 1 1 4 1
UndargLround Technician 20 4 4 4 4 4
Reliability Dispatchers 5 1 1 1 1 1
TOTAL 125 25 25 25 25 25
Function Critical Position 5-¥YR Hiring Year
2009 2010 2011 2012 2013
Leadership Management 35 7 7 7 7 7
Operationa | Engineer 10 2 2 2 2 2
Servicos Lineworker 98 19 20 20 20 20
Oparafions Underaround Elactrician 20 4 4 4 4 4
Support Relay Technician 10 2 2 2 2 2
Unda[ground Techniclan 20 4 4 4 4 4
Reliability Dispatchers i0 2 2 2 2 2
TOTAL 205 40 41 41 41 41
Taking a 3-year view (we recommend reassessing this profile annuaily based on
actual attrition and the successful assimilation of new staff), the following incremental
”‘“\ additions are presented (again, strictly for planning purposes as the actual attrition in
S 2008 will likely vary by pasition and number), indicating how to ailocate the additionai

50 positions currently planned for 2009:

Figure 7-23
Incremental lelng Profile

Function Critical Posgition incremental 2009 2010 2011
Hiring

Leadership Mnnaiarnenl 12 . 4 4 4
Oporations Engineer Q 0 ¢ 0
Services Linewarker 21 7 7 7
Qporations Underground Electrician § 2 2 2
Support Refay Technician 3 1 i 1
Underground Techniclan 0 0 0 0

Raliability Dispatchers 3 1 1 1
TOTAL 45 15 15 15

o 2007 Focused Reitability Assessmert of GEI Page 151

October 2007




™

08-2 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 challenge confronting CEl (the shear
number of Leaders and Managers retiring over the next 10-15 years coupled with the
relatively low number of mid-aged/experienced individuals), may force a more
aggressive racruitment strategy and earlier 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 CEl's culture. A potential hire needs to be reviewed
relative tc both technical and behavioral competencies to ensura the cultural
dynamic remains consistent with the overall FirstEnergy strategy.

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

08-3 Address CM Backlog within the current commitment time frame

Discussion

The requirement to perform patro! inspections on all distribution circuits every 5 years;
and then close-out all noted exceptions within the next calendar year is mora 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 chatlenge 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 (particularly within the Distribution Line Function) can
be outsourced. Therefore, we recommend that CEl align its in-house staff to address
its CM Backlog within the current commitment time frame (and necessarlly 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
R Feeder Backbone may warrant more frequent inspections than taps).

« Establish a variable criteria around the type of exceptions that require immediate
action vs. actlon 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;

s 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 slde note, the accelerated hiring profile recommended in section has the side
benefit of providing additional resources to address the current backiog while
simultaneously providing an ideal training opportunity.
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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 lluminating
Company's (CEIl'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
perfarmance. Qur 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 spanding with a special focus on electric
system reliability.

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

s 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?

e Is the company's capital spending adequately focused on rsliability 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
saectionalizing 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 conneclions, 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 CEl's capital planning processes (broadly defined) have integrity, that is, are they
implemented as designed and do they achieve the desired results?

« Wil the Company's recently initiated Assat Management focus have a positive or
negative impact on CEl'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 ba
characterized by the Gross Distribution Plant Additions as expressed in FERC
accounting terms. Figure 8-1 below presents CEl's Gross Distribution Plant Additions
(expressed in nominal dollars) from FERC Form 1 data for the period 1990-2006:
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Figure 8-1
- Capital Spending Levels (1990-2006)

CE| Distribution Gross Plant Additions
FERC Fomn 1 Data (1930-2006)
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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 regulaters alike. Many factors, inciuding 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 methad to datermine the “right” lavel becausas 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 o 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 CEl'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 refative measure of investment lavels
among systems; moreover, it offers an indicator (albeit imprecise) of "reinvestment” in
the system.
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Before making our assessment, let us first explain our choice of this measure,
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
measurad by gross plant account additions) over depreciation each year would
theoretically be close to 1.0 (i.e. simple assei replacement). Naturally, na such
hypothetical system or environment exists. In reality, many facters (inflation in material
and labor costs, growth, relocations, etc.) drive this ratio up (i.e. investmant 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 elemenis 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 early 1990's from
slightly greater than 2.0 to the 1.5-1.6 range in the late 1990's. We cbserve
that these patterns occurred concurrently when:

o Many U.S. dtilities 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 1o increase the rate base under
these agreements,

o Many commodity prices (steel, copper) and capital costs (nominal
interast rates) fell and significant product innovation occurred throughout
this period

o General pricing levels stabilized from the higher inflationary patterns of
the 1970’s.

" Since the early 2000's the industry-wide lavel of capital spending {measured
by gross additions refative to depreciation) has risen slightly from recent lows
to stabilize in the 1.6-1.7 range.

) The general paiterns noled above show up both at the industry (i.e. in
aggregated form) and for most individual companies (with some variation in
leval that account for local conditions). '

Figure 8-2 (below) presents a nearly 20-year trend of the ratio of Gross Distribution Plant
Additions / Depreciation for CEl 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 & lLight. To “dampen” the effect of extraordinary single year events {e.g. an
axtraordinary event), we have prepared this data in a 2-year rolling average approach:
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Figure 8-2
CEl Capital Spending vs. Similar Systems (1988-2006})

20-Year investment Trend (2 yr Rolling Avg.)
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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) doas exhibit
the general industry patterns described above. The Company's capital
spending pattern over time has been consistent with the industry trends,
albeit always at a Jower than average level of spending for all years of this
review. Indeed, among the sample utilities that comprise the composite
sample noted above, CEl 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 CEl 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 CEl
management or PUCO staff. The relatively low levels of capital spending
were well documented and understood by all parties throughout the periods
1987-2007.

Tha Company has exhibited a strong investment pattern since 2003 and one
that is counter to general industry trends (i.e. CEl's investment has been
increasing when the induslry is relatively flat). This suggests that the
Company has recently sought to return to a more “normal’ level of
investment.
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. 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 cver the next few years.

. At an aggregate level, the CEl slectric system may raquire 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 CE! 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 CEl's 2006 distribution capital expenditures by
budget category:

Flgure 8-3
2006 CEI} Capital Budget by Budget Category
20068 Capital Budget Variance Analysis ‘ '
) o Budget =~ Aclual = Vananee
Obsolete/Det Equip ~ $ 382853 . § 24500014 § 24207161
Storms $ 253249 § 2935015 3 2581786
Real Estate ~§ 268368 § 1075530 3 LTI
Failures § 6197126 § 699361 § 786,495 -
Residential § 4019771 § 4pB47702 4 4
Industrial ~§ @858y § 5339 ¢
Other 3 40000 $ 515950 &
Lighting § 1824905 5 2245981 3
Joint Uss , $§ 122608 § 132526 4
Jobhing & Contracting  § 1208 § 4584 ¢
NonCap-Other § 2679 %
Regulatory Raguirad 8 2005 %
Vey Mgmt-Unplanned & 816 %
IPP/Muni Connect _ & w3
ihlank) 3 72§ 5963 %
ey Mgmt-Planned $ 83280 % 227 3
Commercial § 4097553 § 3869357 3
Damage Claims § 742270 § 480274 %
Facilities § 783p38- % 471B91 7
Carrective Maint $ 1548624 § 1173369 7%
Meter Related $ 3DI6E7I - § 2576431 §
Tools & Equip § 1976018 - § 733143 %
New Load § 2120327 § 973136 &
Relocs . § 7060262 § 589763 4
Sys Reinforcement § 4165502 § 2269164 ¢
Reliability . $23112038 § 7051492 & (15080,607)
Grand Total $61007 029 $B9138273 % 8131244
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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 accouniings 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.

s« In 2006, CEl's capital expenditures were $68.1million, an amount $8.1million
greater than the amount originally budgeted. A similar pattern occurred in 20085,
when CEl'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 CEl system in recent years — further confirming
the conclusions noted in Section 9-2. The CEIl system is clearly an investment
priority within FirstEnergy system of companies.

Severai of the capital budgeting classifications changed in mid-year (a not uncommon
event), resulting in soma 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 CEl Capital Budget - Reliability Recanciliation
2006 Variance Reconcilliation ]
~ Mon-Relisbility Efements  Mariance (M)
Storm _ o 5 2é
Misc. Non Storm / Non Failure 3 2%
Major Over Budget items ~ § 56
Misc Under Budget D R
New Load/Relos/Reini b A
Major Under Budget tems ~ § (BB
 Reliability Elements ~ Variance (§M) |
Obsolete/Det Equip 5 242
Failures _ % 08
Reliapility § (18.1).
Increased "Raliabilty Spend” & 89

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

o Overall “reliability-related” (an imprecise term) investmeni 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.

e “Reliability-related” spending in 2006 was at least $8.9 million greater than
originally planned. When considered in the context of the $8.1million in additional
{unbudgeted} capital spending in 2008, it is clear that reliability-related
investment was one of the company’s highest priorities in 20086.
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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 2008.

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

Figure 8-5
2005 CEIl Capital Budget by Budget Category

2005 Capital Budget Variance Analysls |

~ Planned Actual Vatiance

New Business § 3248334 § 10329360.% 7081026

Forced $§ 12140576 § 18330383 & 5180807
Condition $ 6272823 § 7973274 § 1700451
Capacity $ 178203 § 1076212 § 897009
Tools &Equp  $ 3467 § 771186 § 676799
Street Light 1112985 § 1524364 % 511379
Faciltes ~ § 802327 § 941784 " % 139,457

Vegelation Mans § 217992 § 329148 § = 111,156
Jobbing& Contra: § - § 61830 § 61630
o&M $ 1750708 $ 1726580 &  (24,119).
Meter Related § 3326135 § 3170015 §  (156,120):
Other § 1247866 §  (90368) 5 (133234)
Reliability § 7350445 § 3231443 § (4116996):

§ 37743762 § 49475007 S5 11731245°
Analysis of Figure 8-5 (above) yields the following observations:

« Budget categories changed from 2005 fto 2006 (again, a not uncommon
occurrance) making direct year over year comparisons difficult.

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

« 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 (+38.9m
{over in 20086) - $4.1m (under in 2005) or a net of +$4.8m over budgset (combined
2005-2008)) and is (in total) stil a strong component of the overail capital
investment and at a high relative fevel .

8.4 Capital Planning and Improvement Processes

Our methodology to assessing CEl'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 reasconahle
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 thase processes; rather, to verify that CE) is at a level of process maturity and
effectiveness consistent with its siza, 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 infegrity 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 (8.g. setling 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 inevitahle changes to the plan (due to exfernal events, new
information, new prioritiesfissues, etc.) handled in a manner that is consistent with the
decisions made during the “normal” annuai planning cycle?

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

s Holistic — the processes should integrate all capital requirements {(hew business,
reliahility, etc.) into a single planning and evaluation pracess.

s Need- ! Issue- Driven — the origin of capital commitments should be clearly 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 cbjective (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 z@nd 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 classsf’ ed (and validated) at
ihe 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 angaing training
and process refinement / Improvement, and create an auditable “paper-trail" to
ansure proper management and post-investment assessments.

s« 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 liftle or no effort necessary to "fit” the capital plans to
operational budgets.
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Resource Independent - Initiai 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 afficiency, and sound record-keeping of resuits.

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.

Qur specific approach has been to review CEl'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.

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

Planning enginsers 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 /nvestment 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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CEl

Clasificatton
Lategoly Rolt ttp hirvestiment Reason

3" Mandalory i ap CAP-New Load

Investment Reason Categories

Definitisn

Coste assocraled with projects required ta imptava ralieva ar cowect an dustiag a1 projectet vallage ar thetmal caadrion.
Some spetdic axamples melude new substatiens, iransfarmer additcans, transfonmar eplacement, subsiation ¢apacaor
installaiien, hine capacitar installatign, 3rd feaderpul addiions,

Costs assacialed with ranforcing ouy Infastruciura  Thig nchudas ing taminal upgrades, linefwave Maps, line
recondyctors (kaow lina rating 1s und#r rated}, line upgrades fpushing more amps thieugh line bacause foad has

increasdad), feplacaraent of a breaker dug Lo foad or wieruphng cunent fimtations, ebuilds to smprove capacdy

Cost agsociated wiih the puschase, s2le o7 fesse of fand or propenty, nghls of way, easements atc.

Ca CAR-Sys Reint
Roal pe1ale FAC Real Estate
Forcad FRC-Fallulas

Farcad FRC-IPEMum Cannact

Costa assockied with repiacernent of failed equipmeot and dences.

Cogts assacialed with interconnections requimng an Intéiconnechon Agreerment to be signed by Lhe interconnecting party
tnciudas chaiges dus to schedulad of unscheduled plart shuldowns.

Cas(a associated with Ox o Tx ling and service piejecls sequired by federal of siate wegulatory vodies. These projects
may not confarm 1a our normal design and planning cnieria’'s. Examples include replacing PCH aguipment, changes [0

Mew Bugingsd  |NEW-NB Commaicial

Mew Business  |HEW-MB Indystnal

Hew Bugness  [NEW-NO Rasidential

Foiced FRC-Fagulatary Req correct cléarance problams ete.
Forced |FRC - Relocs Highway Costs agsociated with roadway or bridde prajects.

Costs associated with relocalion of fecilities net agsociated wih road ar brdge piojecls. Examples nclude moving

hiaad fines for svaminng pools 01 sheds | #le. Movng poles for sesthetic reasons, ete  Thege costs can be billsble o

Farced ‘ER_BHI:S-OMEI none bilfable.
Forced FRC-Stoims Costs associatad with all weather relaled conditiong.
Meler MTR-Meter Relaled Casts associaled with tha installation ¢r temoval of meters.

[Casts associalad winh prowding semica lo those new Customers thal ire pnmarily w the business of sale of rransfer ol a

pioduct € sernca. This includes pamary and secondary estensions, and service 4rops requind te connest hase new
cuslomars 10 the axisting distribution System.

Cousls assaciated with senicing those new customars whose business primanly imatves changing the form of a product
This in¢ludes prmary and sqtondary extengigns, and service dropd requirad 1o connect thesa hew customars 10 the
existing disinbution or ransmisaKa sYSIAMS.

Casts associated with semcing those new cusiomers Considarsd b0 be pivate hovsehalds, mclyding spadments,
lownhDuses, congaminiums and vacstian homesg, This mciudag primary and sacondary extensions, and semicé drops
1equited 1o connect thase new cusienters ta the vusting distnbutgn system,

Cther OTH-Damage Clams Casts and revenues rasuling from First Energy claims aganst an outside paty.
Deher GTH-Joint Use Costs and revenues assucialad with the joint accupancy of pales.
Casts 3ssociated with ail forns of straet fghting and hghling semices. kcludes cammuntty lighting, dusk te dawn and
anea ighting for pnvata customers, arnamental ighting, aublic straat and highway nghting, for municpalties and
Sirest Lighimg  |STR-Lightin assecialiong. This inchudes bath schedulad and unscheduled work.
Expensed incurigd 10 imptove/remfarce the reliabitly of the infrastsuciure assets, Eramples intjude SCADAMOARS
'B" Imprava additions, reclagure adédion ta Ox lines, relaying rep'acemants, transnupters, CAI improvemants, TX reliablity index, stc
Rebatuily Reliabihty REL-Reliatulity Thase £04ls May ar may aat bs duecled by 3 regulatary body.
Cosls assecialud with replacemants of equipment due ko natilty to gef gants, or cuidated aquipment  RTU «eplacsments
of aging equpenesnt. fullline rehab due to aging pales, transfarmer repfacement due to gasing, bra aker replagement due 1a
‘B Marlain pact performance or age, substalicn spare equipment, 1ebuiids because lines ara falling down, catier set replacements,
2 andrion Condition CMND-Chsglele/Det Eqp  |balteries/charger replacements, oscilograph DFR replacemants.
Casls 49505ErA0 With rniscel 1ype categati E ples ate accounting Lypa entries ¢ e acctued vacation,
Dihar OTH-Othgr uncleared consliuchion indirects, sysiem enhancements, stc.).
Program ot nan-program O%M costs assaciated with the uaplanned repair and mainlenznce of Ihe systera, which may or
Q&M O &M-Comgctive Maimt  [rnay not be schedulgd. This excludes any Capital work «sulling fram comecive maintananca,
0AM O&M-Operatians rOt‘Ll‘f‘! casla assariated wiih tha acimiligs ralatad lo manaqing and dirscting the aps:ations of tha company
Progam of nan-program QBM cosls astocialed with the plenned répair snd mantesdnce of lhe system, which may or
o&M DEM-Preventive Maiml_ [may not be scheduled.
Yegatation VEG-Yag Mgmi-Planned [Casls assacialed with & plannad tree trimaing and regatation management program
*/egetaton WVEG-Yeg Mgmt-tinpland [Casts assecialed with an unplanned jres Irmang and vegelalioh maaagemen program.
Casls asgatialed with corporate faciiies projects. Iacludes all ens1s at main GO facAiies relaled to structures and
"4’ Vaiug Added  {Faciny FAC Factty-Carp improverneniy, costs (or furniure, equipment, raofing, fandsc agia, paving, alectrical and HVAG,

Faciity FAC-Fichity-Region

Jabbing &
Contracting

JEC-Jobbing & Contre

Taols TaokTaols & Equy leanspodation 19ola and equipmant.
Billable costs associated with assisting other ulinigs 3 a result of weather-relatad condiong. Settlement nyle should be
Billzble BL-NonCap-Mutaal St | 186001,

Cosls associaled with cegional facilities prajects. includes all cosls st regionat lacahans related o sinuclures and
imgrovesments, costs far fumayte, equpment, roofing, fandscaping, pavng, eleckrcal and HYAC,

For profit wark associated wih custome: work either genaraled inlemally or sequasted specifically by customers. This
Sxpense and ngt Capnal work,

Capial or O&M sapenses associaled with tha purchase and upkeep of tools and wark sauipmant. This 2150 in¢ludas

- The project's economi

¢ dimensions (cost, expected revenue, etc.) are captured

and summarized in the Capital Analysis and Risk Tool (CART) system.

— The best alternative is
planning staff.

—~ The Company's plann

then determined to be an “accepted” solution by the local

ing 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 /mpact and Likefihcod 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 format,
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 CEl 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 racently (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, unplannad 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 Work
Breakdown Structure (WBS).

— Prior to 2007, these projects were assigned to the respective construction
management professionals (in Lines, Substations, stc.} for management and
implementation, Then and now, project and schedule results are monitored
monthly through the CEl Project Status Update Meeting, and a project-level
review of all active projects is performed with particular focus on the summer-
critical projects addrassing high risk issues.
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— In 20086, the Company initiated a monthly Capital Allocation Mesting (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 ta the plan.

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

¢ CEl's processes during the past few years have exhibited many of the attributes that
constitute a sound planning and pricritization process. They are holistic and need-
/fissue-driven. The Company and FirstEnergy overali 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.

e CEl's risk assessment scoring process couid 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 CEl and FirstEnergy) have made significant
improvements in their capital pianning processes and tools to realize the
characteristics outlined in the opening paragraphs of this section. To date,
FirstEnergy and CEIl could be best be described as making adequate but by no
means industry-leading progress in these areas.

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

+ One noteworthy element that relates o these capital-related processes is CEl'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 besn 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 infegrity of CEl'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 CEl, 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 all other investments?

From our interviews and a review of CEl's racords 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
pracess 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 L.otus 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 complstion (or deferral) in an automated way.
ldeally, 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)? Simifarly, we also wouid have checked the process “in reverse”, to determine
that all projects that were constructed do indeed tie rigorously to an RPA {or nat). 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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i usually flexible for locat ystams needs. functicning wedi . Reguiators '

t application o * Fuil Bfa cycle plans in + Metwork servieos and

i place antimegrated into: | Asset Manegemert ars .

; ! Dusinessplans 1o fully contestable

As it applies to the {T-related elements of the Company’s capital planning and
prigritization processes, CE! 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

2007 Focused Raeliability Assessment of CEl Paga 166
Qctober 2007



.

Navigant Consulting model), however data accessibility and more importantly data
integration are weak. This is not an unusual condition for U.5.-based electric utilities.

CEl acknowiedges 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 / aiternative design process. This awareness is a criticat 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 fikely 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 CEl will have a very important effect on the Company's ability to improve
reliability 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 aperating company {CEl) levels. CEl's AM function reports to the President of CEI
and also has a matrix reporting relationship to the FirstEnergy Vice President — Asset
QOversight. it will also include the implementation of new business processes and tools
(noted above).

The CEIl Director of Asset Management is the primary CEl 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 respansibilities are focused on
the timely, cost-effective, and safe implementation of the capital work program.

s 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 CEl (FirstEnergy is
implementing 70 such positions around the FirsiEnergy system). CRCs will be
responsible for circuit level asset history and analysis, data management and
standardization, monitering circuit-level reliability 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 CEIl; the parallel corporate role is the
Company's overall process owner and its manager is responsibie 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 {o implementing
the capital pricritization 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 — FirsiEnergy 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 roie.

We generally concur with the Company’s goals for the Asset Managament initiative. Qur
observations related to this area were that the CEl executive management and
FirstEnergy corporate AM leadership team have strong and clear views of scope,
approach, and implementation of the AM initiative.

However, at the CE!l staff level we noled uncerlainty 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 straightforward — we believe it absolutely represents the
greatest opportunity 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 dreatest risk to overall system reliability because of the potential
uncertainties created by any major organization restructuring and new processes.

Figure 8-9 below summarizas some of the major risks and opportunities that CE! 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

Risk

FirstEnergy-wide “best thinking” and “best practices”
applied to the CEl system

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

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

Unnecessary data coflection not linked to key asset
reliability decisions

Circuit Health Coordinatars (CRCs) with strong, lacal
accountability for circuit performance.

Inadecuate skills and qualifications of CRCs ina
critical role; diminished sense of accountability in
other departments

Vastly improved asset data and inspection
performance.

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 CEl's overall reliability. However, we recommend that this
initiative he actively monitored for impact and effectiveness in the next 12-24 months.

8.7 Summary of Recommendations

The following specific recommendations are submitted to tha Company relatad 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 leve! 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
Initiative

Monitor the Performance and Effectiveness of the Asset Management

Discussion

As noted, the Asset Management initiative offers the Company its greatest potential
opportunity and its greatest risk with regard to sustained refiability improvement. We
encourage the Company to continuously monitor the effectiveness of this program
with a special focus on the key risks outlined in Figure 8-8 above.
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9.0 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 llluminating Company’s
(CEl's or the Company’'s} compliance with each provision of its 2005 ESSS Rule 10
Action Plan to determine whether CEl'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 far organizing our assessment. For each element of the Action Plan as
presented in the Exhibit, we will:

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

2. Summarize CEl's overall performance in the item and direct the reader to additional
specific references to CEl'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 Framewaork. As such, our detailed assessment is noted in other sections
of this repaort.

3. Summarize our interpretation of the impact of CEl'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

CEl 2005 ESSS Rule 10 Action Plan 4801:1-10-10(C)2)

Index missed Factors Individualily list action taken or planned to he Estimated cost Complation
contributing to taken for each factor to improve performance to be incurred for date or
the miss each action in scheduled
plan completion date
for each action
CAIDI Qutages to large In addition to traditional substation employees, the $125,000 7/31/05
and number of First Responder Program utilizes non-fraditional
SAIDI customers 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 affacted
substations, to assist CEl dispatching perscnnel in
identifying the problem and restore service. For 2005,
we will expand this process to include additional
employees, conduct additional fraining and
qualification testing, and re-emphasize management
expectations for area responsibility and expedient
response.
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CAIDI Outages 1o large CEl will implement additional work shifts and 5/31/05
and number of schedule changes to achieve increased afternoon
SAIDI customers coverage by line and substation crews.
CAIDI Qutages 1o large CEl{ is implementing management review of circuit 3/31/05
and number of lockouts with restoration times greater than 60
SAID! customers minutes. These outages affect larger blocks of
customers and have a significant impact cn CAIDI.
CAIDI Cutages to large in-depth management review of inoperable 3/31/05
and number of equipment on a weekly basis. Equipment out of
SAIDI customers service results in abnormal system configurations. i
another outage occurs during these temporary
abnormal configurations, longer duration outages are
possible. In addifion 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.
capi Outages to large Metrics are being established to measure the 6/30/05
and numbar of dispatching/trouble crew response effectiveness to
SAIDI customers outages.
CAIDI Cutages to larye Management is proactively monitoring weather fronts 3/31/05
and number of and activating the CE! storm process. Specificaily
SAIDI customers 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
CAIDI Outages to large Overtime staffing for service restoration is being 6/30/05
and number of raviewad and different methods are being evaluated
SAIDI customers to increase staffing
SAIF), CAIDI | Reduce outages An instantaneous relay trip (fuse save mode) is being $150,000 9/30/05
and SAIDI dup to lightning evaluated for 50% of the 13kV circuits baginning the
sacond quarter of 2005. Based upon results of this
review, instantaneous tipping may be initiated and
have an impact on improving SAIFI and CAIDL
CAIDI Outages to large Fault indicators have been installed at 170 locaiions $50,000 9/30/05
and number of on the 13kV system. The remaining 130 locations
SAIDI customers are scheduled to be accelerated and installed by the
third quarter of 2005. Faulis on 13kV circuits have a
high contribution to CAIDI. Installation of the fault
indicators helps locate the direction of tha fault, thus
aiding in sectionalizing the feeder and more rapidly
restoring large blocks of customers.
SAIF], CAIDI Isolating outages Single-phase units are replacing distribution three- $75,000 9/30/05
and SAIDI will reduce phase line reclosers as the three-phase devices are
customer minutes | pulled for maintenance. The change-out is
accelerated if required for specific reliability work.
Three-phase re-closers ip (open) all three phases
for single-phase faults. Single-phase units trip the
fauited phase only, thus impacting only one third of
the customers. Five iocations will be changed out in
20085.
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I-._ SAIF1, CAIDL | Large 36kV sactionalizing and SCADA controlled switching $240,000 12/31/05
~---"| and SAIDI subtransmission has been installed at seven locations. Four addiicnal
supply oulages locations will be installed in 2005. These devicas will
Isolate faults and improve rastoration efforts.
SAIF|, CAIDI Lengthy outages Automatic bus tie closing projects will be completed $200,000 10/31/05
and SAIDI far a farge number | atfive 13kV substations
of customers
SAIF! and VSA circuit To date, 220 VSA reclosers have been identified as $150,000 12/31705
SAIDI braaker failures part of the shunt kit replacement program. A total of
164 reclosers have been retrofitted. The remaining
56 reclosers will be retrofitted by the faurth quarter of
2005. Failure of V3A reclosers 10 isolale individual
circuit faults has resulted in total substation bank
shutdowns affecting multiple circuits. Through our
analysis and working with the manufacturer, the
problem hag been addressed with the retrofit
program. :
CAIDI Reduce leng Upgrade/conversion work will be completed on six $1,500,000 12/31/05
DI outages KV circuts; $5,000,000 12/31/06
Additional akV upgradefconversion work
{approximately 10 circuits)
SAIF! and Cable failures An underground VLF (Very Low Frequency) tester $75.000 12/31/05
SAIDI was purchased in January 2005. The VLF tester
enables us to detect problems with the cable, splices
2 and terminations that may lead to a future cable fault.
m We plan to begin testing our underground feeder exit
L cables with the VLF tester in March. Approximately
- 15 miles of underground cable is scheduled for
replacement in 2005,
SAIFt and Large area Replace wood poles and cross-arms on four 36kV $550,000 12/31/05
SAIDI subtransmission circuits
supply outages
9.3 CEl'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.

9.31

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

First Responder Program

3
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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
manthly reliability analysis and meeting., Secticn 7.3.3 of this report make note that
the effectiveness of the manthly 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 pricrities 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), aithough we cbserve no evidence that this is a widespread
problem.

9.3.5 Management Monitoring of Weather

The company has implemented a program to significantly improve iis 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.

8.3.6 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
shifis), 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 rasults, 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 reasonable, given
the timing (peak activity period). Obviously, as the Company institutes the accelerated
hiring program recommended in Section 7.0, these percentages wiill 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 CEl 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 11kV systam) and whether re-closing is likely to be successful
dus to clearing of a temporary fault, ‘
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9.3.8 Installation of Fault Indicators

Fault indicators were installed at 170 locations on the 13KV system in the first haif on
2005 with the remaining 130 locations accelerated and instalted in the second half on
20056, These indicators have heen instailed at the feed paint 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
2008, 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 minutas of interruption have fallan to their lower relative
level since 2001, Figure 3-8 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 ongeing 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 resuit 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 S81-7 in our report suggests the
Company continue this initiative on a wider population of exit cables with high leve! of
attention paid to the cost-effectiveness of each replacement candidate.

9.3.15 Large area subtransmission supply outages (Pole Replacement)

The Company has been in compliance cn 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

Ptan and its overall impact on reliability.

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

Hem Compliance

Impact Summary T

First Responder Program Yes

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

Additianal Shifts (Afternoon, efc.} | Yes

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

Management Review of Lockouts | Yes

Effective.

Managemant Review of Yes
Inoperable Equipment

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

Management Monitoring of Yes
Weather

Measurable improvement in CAIDI in storm
conditions.

Ovartime and Additional Staffing | Yes

Improving with the implementation of other
staffing inittatives

Analysis of Instantaneous Trip of | Yes
Relays

Improvements have baen realized. \We offer
recommendations for continued analysis of
the instantanecus trip in selected locations

Installation of Fault Indicators Yes These devices have been installed and the
program was expanded after 2005 to
include elements of the dky systemn.

Isolating outages will reduce No The 2005 commitment of 5 devices was

customer minutes (single phase deferred to 2006 and then exceeded as 9

reclosers) devices were installed

Large subtransmission supply Yas Excellent resuits. Sub-transmission SAIF! at

outages (sectionalizing)

it lowast relative level in 5 years.

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

Installed and actively monitored.

VSA circuit breaker failures Yes

Improvement realized.

Reduce long outages (4kV Delayed and | Al of the preparatory work a majorify of the
Upgrade) partially upgrade work has bean completed (but
deferred delayed), Measurable rellability

improvements have been realized,
Cabile failures (VLF) Yes 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)

Yas

Results realized. Transmission SAIFi has
returmed to a proper level from its 2003-4
era peak.
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10.0 Appendix

10.1 RFP to Final Report Cross Reference

RFP Reference

Area Topic oy
1.3b Assessment of Distribution Infrastructure Sectlon 2.0
13c Assessment of Capital Improvement Process | Section 8.0
1.3d Assessment of Maintenance Praclices Seciions 2.4.3; 5.2.2; 5.3.4;

542and7.3.2
13e Assessment of Organization and Staffing Section 7.0
1.3f Assessment of Qutage Management Section 6.0
1.3g Assessment of Costs Section 1.0
13h Other Tapics —
1.3 h(1) Compliance with 2005 ESSS Rule 10 Action Section 9.0
Plan

1.3 h(2) Geopgraphic Area Review Sections 3.4.2;6.3; and 7.3.2
1.3 h(3) New Technologies {Distribution Autormation Section 5.2.3

and Adaptive Relaying)
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10.3 List of Cleveland Electric llluminating Company Staff Interviews

Cleveland Electric llluminating Company interview Participants

Name

Title / Responsibility

Tracy Mayse

Manager, Substation Services (East)

Jim Sears

Director, Reliability

Tom Solanics

Supervisor, Enginaering Services

Ron Kuczma Manager, Substation Services (West)

Larry Oyler Linewarker Leader (Miles)

Mike Zelenik Line Leader Shift (Strongsviile)

Pat Kelly Lineworker Leader {Concord)

Frank Vanthoor Line Leader Shift (Westlake)

Ray Hanzlik Lines Manager (Mayfield and Solon)

Jim Forristal Supervisor, Regional Operations Line (Mayfiald)
Bifl Robinsan Line Leader Shift {Ashtabula)

Stan Goodrich Lineworker Leader (Mayfield)

Gwen Higaki Director, Asset Management

Brian Larrick

Line Manager (Strangsville)

Darry Lindemann

Supervisor, Regional Operations Line (Shaker Heights)

John Skory Directar, Operations Support Services
Steve Milter Advanced Engineer
Garry Western Manager, Forestry Services

Heinz Limmar

Manager, Lines (Concord)

Dan Bellmora

Manager, Dispatching

Matt Slagle

Manager, Underground Metwork

Tom Kopchick

Supervisor, Engineering

Dennis Chack

Regional President, Northern

Paula Sutkowski

Manager, ED Reg. Assat Strategy

Frank Dibbs

Manager, ED Reg. Projects and Portfolio

Mike Ferncez

Directar, Operations Servicas

Doug Disterhof

Supervisor, Engineering Setvices

Nick Lizanich

Vice President, Asset Oversight

Tony Hurley

Director, ED Asset Management

2007 Focusad Reliability Assessment of CEl

Qctober 2007
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Attachment DWC-2

PUCO-DR#4
Witness: Schneider
Page 1 of 14

Case No. 08-935-EL-8S0O

Ohia Edison Company, The Cleveland Electric illuminating Company and The Tolsdo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

PUCO DR #4

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

The information contained herein is Confidenttal 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 earlier than before™?
Additionally, how does this action relate to the Company’s commitment stated in
Section Al.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 praciices. Additionally, how does
this action relate to the Company's commitment stated in Section A3.g of the Plan?

Please describe the relationship between Rider DSi and CEl's commitment to
maintain its capital spending {including transmission) at a minimum level of $84.7
million for at least five years (based an the first lang-term recommendation on

Page 32 of the UMS report). Include any implications for the ather two operating
companies.

Please describe thé relationship betwean Rider DSI and CEl'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 campanies.

Please describe the relationship between: (1) FE’s commitment to spend at least
$1 biflion on distribution system investments during the years 2009 through 2013;
and (2) the third long-term recammendation on Page 32 of the UMS report to
develop a comprehensive plan to reptace andfor refurbish the current electric
distribution infrastructure. Include any implications for the other two operating
companies.

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

7.Far each of the aparating 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 lluminating 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.Faor each of the operating companies, please provide the capital budget [example to

use Figure 8.3 of the UMS Report titled “2007 Focused Assessment of the



PUCO-DR#4
Witness: Schneider
Page 2 of 14

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

Cleveland Electric lluminating Company”] for years 2009 through 2013, by
aperating company, by year. Al 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 iffluminating 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 2008
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 dees the Company plan to accomplish by completing the projact], what part
of the operating company’s territory [location] is impacted, what quantifiable impact
does the project have on SAIF|, what quantifiable impact does the project have on
CAID!, 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.

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
categorias in terms of capital-investment doilars 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
categaries in terms of capital-investment dallars 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 budgated, planned, or
projected for each of the years 2008 through 2013.

13. Please provide a detailed description of haw FE and its Ohic operating companies
would decide which distribution capital projects would be implamented during the
years 2009 through 2013 if Rider DS| were approved.

14. For each of the following operation and maintenance [0&M] expense categories
listad below, please provide a comparison of budgeted doflars to actual dollars
expensed for the years 2002 through 2008 year-to-date, by operating company, by



PUCO-DR#4
Witness: Schoeider
Page 3 of 14

Case No. 08-935-EL-330
Ohio Edison Company, The Cleveland Electric llluminating 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 TQ REQUEST
Q&M expense category, by year.

a. Operations Supervision and Engineering
b. Load Dispatching - Operations
c. Station - Operations
i. Station Inspactions
ii. Other
d.Overhead Line — Cperations
i.  QOverhead Line Inspections
ii. Overhead Equipment Inspections
ili. Distribution Pole Inspections
iv. Other
Street Lighting & Signal System - Operations
Meter Expense — Operations
Custamer Installations — Operations
Miscellaneous — Operations
Rents — Operatians
Maintenance Supervision and Engineering
Maintenance of Structures
Maintenance of Station Equipment
i. Transformer Maintenance
ii. Circuit Breaker Maintenance
iil.  Bus and Switchgear Maintenance
v,  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. VVagetation Management
ii. Recloser Maintenanca
fii. Swilchgear Maintenance
iv.  Capacitor Maintanance
V. Conductor Maintenance
vi.  Lightning Mitigation
vii.  Animal Mitigation

TR Fa ™

viii. Cutout Maintenance

iX. Insulator Maintenance

X. Pole and Craossarm Maintenance
xi., Regulator Maintenance

xii. Other

n. Maintenance of Underground Lines
i Underground Conductor Maintenance
ii. Padmount Transformer Maintenance



PUCO-DR#4
Yitness: Schneider
Page 4 of 14

Case No. 08-935-FL-SS0O

Ohio Edison Company, The Cleveland Electric llluminating Company and The Toledo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

15.

16.

17.

18.

19.

20.

21.

22,

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

iii.  Switchgear Maintenance

iv. Station Exit Cable

v. Vegetation Management

vi. Other

Maintenance of Line Transformers

Maintenance of Street Lighting & Signal System
Maintanance of Meters

Maintanance of Miscellaneous Distribution Plant

~awo

For aach of the following operation and maintenance [0&M)] expense categorles
listed In Data Request 9 above [items a through r including sub-catagories], please
provide the dollar amounts budgeted far 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 C&M expanses in this manner but Staff believas the Company can provide
this information.

Pleasa provide an estimate of O&M savings (and the timing of such savings)
expected to resuit from the $1 hillion FE committed to invest in its distribution
system during years 2009 through 2013.

Please describe the impact on each operating company's O&M expenses if Rider
D3l is not approved,

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

Please describe the extent to which Rider DSI revenues wouid 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.

Please describe (quantify) the extent to which Rider DSl revenues wouid 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,

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 (baseling) expenditure levels are maintained
during the years 2009 through 2013.

Assuming that FE were to continue messuring reliability performance as it hasin
the past and that FE completed its commitment to spend $1 billion on distribution
capital investments, please estimate each operating company’s improvernent on
SAIFI and CAIDI comparing their year 2014 performance against its respective
average for the 3 year pericd 2005 through 2007.



PUCO-DR#4
Witness: Schneider
Page 5 of 14

Case No. 08-935-EL-SSO

Ohio Edison Company, The Cleveland Electric Hlluminating Company and The Toledo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

23

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

For gach 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.

Please describe the impact on each operating company’s reliability if Rider DSl is
not approved.

Please provide a detailed rationale for revising CE!l's SAID! target to 120 minutes

including an explanation of how this revision is alighed with customer expectations.

How will this proposed ravison to the SAIDI target impact the current CEI CAIDI
and SAIF1 targets?

In Donald R. Schneider's Testimony, he makes the following statement “| believe
that 120 minutes represents the optimal reliability performance for CEl, and it
provides an excellent value to customers when talancing reliability performance

with the costs of achieving such reliability”. Pleass provide the quantitative analysis

that supports this statament.

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

Please describe how FE would react if any of the Ohio operating Companies’
SAIDI performance were to fali below the lower limit of the performance band.

Include a discussion of how FE would dispose of the additionai revenue from Rider
DSl

Please describe CEl's progress to date in implementing the short-term
recommendations made by UMS in the report of its "2007 Focused Assassment,”
and discuss the likelihood that all of the short-term recommendations will be
implemented by year-end 2008, In addition, please pravide the impact these
recommendations will have on CEl's CAID! and SAIF! performance.

Flease provide any information on the extent to which other electric utilitias utilize a

rear-lot-ling adjustment to their reliability performance measurement and whether
such an adjustment is recognized by applicable regulatory agencies.

Please pravide the quantitative analysis that supports CE|'s "Rear Lot Reduction
Factor” of .5

Please list and describe any recommendaiions in UMS Repori Sections 1.5.1 or
1.5.2 which CEl 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,



Y

PUCO-DR#4
Witness: Schneider
Page 6 of 14

Case No. 08-935-EL-SSO

Ohio Edison Company, The Cleveland Electric llluminating Company and The Toledo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

34,

35.

36.

37.

38.

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

provide similar cost infermaticn.

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

Please describe the relationship between Rider DSI and FE’s plans fo initiate an
enhanced vegeiation management program.

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

Far the following statement found in Section A3.e of the Plan *the need to train \
new amployees to replace retirees”, please provide rationale as to why tha |
Company believes that the cost of training new employees to replace retirees is

not included in current rates.

. Far each of the following employee categaries, provide the actual number of full-

time new hires that the Company experienced far each of the years 2000 through
2007 and 2008 year-to-date by operating company, by vear, by category.

Distribution Company Management
Lineworkers

Underground Electricians
Underground Technicians

Relay Technicians

Engineers

Dispatchers

Circuit Reliability Coordinators

sampaoge

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 thrcugh 2013 ‘
by aperating company, by year, by category.

Distribution Company Management
Lineworkers

Underground Electricians
Underground Technicians

Relay Technicians

Engineers

Dispatchers

Circuit Reliability Coordinators

I NSNS
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Case No. (08-935-EL-580

Ohio Edison Company, The Cleveland Electric llluminating Company and The Toledo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

Response:

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

In 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.

In the past the equipment was newer and maintainable. and now it is clder and
is in need of more maintenance and in many cases replacement. The $1
billian capital commitment represents the Companias’ minimum commitment to
addressing this very large endeavor.

The DSI Rider was designed to Iimprove the overall health and financial
sustainability of the distribution business and to recognize and ensure the
cantinued 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 forward. The $84.7 million capital spend is based on the long-term
recommendation of CEl's consultart report. As part of the Companies ESF,
the Companies have commitied to the $84.7 million spending level for CE} 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 CEl system. The implication to the
other two operating companies will be to share in some portion of the
aggregate amount of $1 hilliar. :

The reliability-related and capacity investments are part of the $84.7 million
CEl 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 ta share in some portion of the aggregate amount of $1
bitlion.

The long-term censultant recommendation for CEl to develop a comprehensive
plan to replace and / or refurbish the current electric distribution infrastructure
is a wark in progress. The $1 billion capital commitment contributes to the
replacement and / or refurbishment of the Cornpanies’ systems.

Pleasa ses attachment PUCQO-DR#4-Q06-Attachment 1.xls for the Companies
total capital expenditures for years 2003-2007.

Please see attachment PUCQO-DR#4-Q07-Attachment 1.x1s.

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

Please see attachment PUCO-DR#4-Q9-Attachment 1.xIs.
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Case No. 08-935-EL-SS0O

Ohio Edison Company, The Cleveland Electric luminating Company and The Toledo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

10.

11.

12.

13.

14.

15.

16.

17.

18.

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

Please see attachment PUCO-DR#4-(110-Attachment 1.xIs for the Companies
ranking of the top 10 calegories in terms of capital-invesiment dollars spent for
the years 2004-2007.

Please see attachment PUCO-DR#4-Q11-Attachment 1.xIs for the Companies
ranking of the top 10 categories in terms of preliminary capital-investment
dollars projected for the years 2008-2013.

Please see attachment PUCO-DR#4-Q12-Attachment 1.xIs for the Campanies’
preliminary total capital expenditures budgeted for the years 2009-2013.

The decision making process would not necesearily be different under a
scenario where the DS| Rider was approved versus a scenario where the DSJ
Rider was not approved. The expectation is that reliability and overall system
heaith will be beller if the DSI Rider is approved since additional funds would
be available for reliability related expenditures as weli as other purposes. As
stated above in response to PUCO-DR #4-Q3, the DSl 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 pan of the 51 billion dallar commitment, this D3|
Rider may provide, as one possibility, the financial wherewithal to invest in
capital projects in excass of ar different from that baseline commitmant.

Please see attachment PUCO-DR#4-Q14-Attachment 1.xIs for the Companies’
preliminary total capital expenditures budgeted for the years 2009-2013.

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

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

As stated above in response to PUCO-DR #4-Q3, the D51 Rider was designed
to improve the averall health and financial sustainability of the distribution
business and lo recagnize and ensure the continued reliability of the
distribution system. This includes, but is not limited to, the financial
wherewithal ta cover O&M expanses incremental to those in the test year set
forth in Case No. 07-551-EL-AIR. No specific analytic study was completed to
esfimate the level of O&M Expenses under hypothetical examples based upon
differing assumptions about the outcome of the ESP procaeding.

The following are the estimated revenues from Rider DSI during each of the
years 2009 through 2013, assuming annual SAID| performance between 20
and 135 minutes for each of the Companies:
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Ohig Edison Company, The Cleveland Electric lllurinating 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

2009 2010 2011 2012 2013

OE

$51,216,000 | $52,701,000 | $53,307,000 | $0 $0

CEl

$45,048,000 | $45,840,000 | $46,231,000 | $0 $0

TE

$16,663,000 | $16,910,000 | $17.017.000 ; 50 $0

19.

20.

21.

22,

23.

24,

Rider DSt revenues will not be utilized for transmissicn capital projects over 69
kV.

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 coniinued reliability of the
distribution sysiem. Due to the broad scope of the DSl Rider and the
competing needs it will be used to address, the DS| Rider cannot be divided
out among its prospective components

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

The prediction of future reliability performance as measured by CAIDI or SAIFI
is speculative. This was recognized in the UMS repart for CE! based upon the
following “Informed readers shouid recognize that there are a number of cther
factors that could impact the bottom-line achievernent of thesa goals that have
no refation to the effectiveness of these recommendations (particularly with
respect to CAIDI). It is quite probable that as CEl adopts these
recommendations, these other variables will come into play. For exampie, the
reduction of subtransmission, substation, and backbone outages could shift the
mix of outages fromn those of relatively short duration to those with longer
duration. In a sense, the success of the SAIFI initiatives can negatively impact
progress on CAIDL" That is why the Companies have proposed using SAIDI as
the single reliability index in their Electric Security Ptan.

Please see attachment PUCQO-DR#4-Q23-Attachment 1.pdf for the Companies

survey resulis and attachment PUCO-DR#t4-Q23-Attachment 2.pdf for the
Companies survey instruments.

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 cngoing
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 refiability. 1t is difficult to quantify
the impact on reliability if the DS| Rider is not approved. No specific analytic
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Case No. 08-935-EL-SS0O

Ohio Edison Company, The Cleveland Electric lluminating Company and The Toledo
Edison Company for Authority to Establish a Standard Service Offer Pursuant to R.C. §

25.

26.

27.

28.

29,

30.

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

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.

The 120 minutes represents the optimai reliability performance for CEl, and it
provides an excellent value to customers when balancing reliability

performance with the costs of achieving such reliability. The reliability

performance target reprasents second quartile performance based on IEEE
performance measures.

The proposed revision in the Companies’ ESP filing will not affect the CAIDI
and SAIF] targets.

An analysis was performed based on 2006 SAIDI results from approximatsly
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.

If any of the FirstiEnergy 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
addrass the issue.

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

CEl is on target to implement all short term recammendations made in the

LIMS report by December 31, 2008. Everything else being equal, the expected
reliability benefit for each UMS recommendation is set forth below:

SAIF] Improvement Recommendations:

Enhanced Tree Trimming - expected SAIFI reduction of 0.03; Lightning
Protection - expected SAlFI reduction of 0.01; Line/circuit inspection and repair
prioritization scheme - expected SAIFI reduction of 0.035; Sectionalize the
Backbcne - expected SAIF! reduction of 0.09; Replace three-phase reclosers
with single-phase reclosers - negligible SAIF| 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
Perfarming Devices information to develop a worst CEML program - this
recommendalion primarily addresses customer satisfaction and has limited
SAIF| impact; Replace failure-prone URD cable - this recommendation
primarily addresses customer satisfaction and has limited SAIF] impact;
integrate the Circuit Heath Coordinators with the ESSS Inspection Program -
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Case No. 08-935-EL-SS0O

Ohio Edison Company, The Cleveland Electric flluminating Company and The Toledo
Edison Company for Autharity to Establish a Standard Service Offer Pursuant to R.C. §

3.

32.

' 4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

an estimated SAIFI avoidance of 0.04; Continue to address the cperability of
switches on the sublransmission system - these actions will prevent
deterioration of subtransmission SAIF{; Continue to replace circuit breakers
and relays at the substations- Expected SAIF| reduction of 0.014,

CAIDI Improvement Racommendations:

Systematize Staff Pre-Mobilization - expected CAIDI reduction of 6 minutas;
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: RecruitTrain New
Dispatchers - the impact of CAIDI is indeterminate in that intent of this action is
to proaclively avoid a negative impact to CAIDI; Establish new service center in
Claridon Township (1ISD 2009) and capture benefit of new service canter 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 o outage
respanse: - the impact of CAIDI is indeterminate in that intent of this action is
to proactively avoid a negative impact to CAIDI; Impact of Ci reduction an
CMI’s - an anticipated CAIDI reduction of approximately 5 minutes.

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.

The Rear Lot Reduction Factor was calculated based on the fundamental fact
that CEl experiences significant issues associated with crews being abie to
restore service timely te custormners served on rear lot circuits based on the
number of such customers and the need to manually haul poies and other
aquipment 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 muliiplied by a factor of .5 (*Rear Lot
Reduction Factor™) an such circuits where fifty percent or more of the premises

are served by rear lot facilities. A gquantitative analysis supporting the .5
factors is attached.

An analysis was performed on 2003 - 2007 data in CEl, excluding majar
storms, to determine the difference in restoration betwean circuits with rear (ot
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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RESPONSES TO REQUEST
Percent Increase
year Rear Lot |Front Lot |over Front

2003]  195.48 147.62 32.42%
2004 192.00 111.78 71.77%
200§L 17204 o585 80.43%
2008 150.12 11361 32.14%
2007 128.07 85.17 34.57%

average 50.26%

33, A number of UBMS recommendations were completed in 2008. CEl projects to

implement the following in years 2009-2013;

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

'\,-) LUMS S1-4 - Sectionalize the Backbone (Tier 1 and Tier 2). Tier 2 (review of
100 circuits) will ba completed in 2009 (additional expected SAIF] reduction of
0.033).

Planned 2009 2010 201 2012 2013
Expenditures

Capital $1,533,000 | $580,000 $500,000 $£00,000 $500,000

O&M

UMS SI-10 - integrate the Circuit Heath Coordinators with the ESSS Inspection
Program: This recommeandation is on-going. Mo 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 2009 2010 2011 2012 2013
Expenditures

Capital $291,000 | $500,600 $500,000 $500,000 $250,000
O&M

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

Planned 2009 2010 2011 2012 2013

, } Expenditures
M
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Ohio Edison Company, The Cleveland Electric lluminating 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 TQO REQUEST

Capital

§2,500,000 | $2,500,000 | $2,500,000 | $2,500,000 | $2,500,000

0&M

UMS 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

2009 2010 2011 2012 2013

Capital

O&M

$810,000

34.

35,

36.

37.

38.

39.

The resuits of the UMS audit have been shared with the other Operating

Companies and such Companies may utilize such recommendations whera
applicable.

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 biilion capital commitment will contribute to such efforts.

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 tha
distribution system. This includes, but is not limited to, the financial

wherewithal to continue the Companies enhanced vegetation management
program

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 relfiability 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.

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

Please ses attachment PUCO-DR#4-Q38-Attachment 1.xis for the Companies
full-time new hires for the years 2000- (year-to-date} 2008.

Please see attachment PUCO-DR#4-Q39-Attachment 1.xls for the Companies
full-time projected new hires for the years 2008-2013.
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Case No. 08-935-EL-SS80
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
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Response:

4928.143 in the Form of an Electric Security Plan.

RESPONSES TO REQUEST

Referring to page 5 of Company Witness Schneider's testimony in the ESP Proceeding
where the Company proposes a Delivery Service improvement Rider ("D3| Rider”):

a. Why has the Company based the proposed adjustments fo the D3I 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 FirsiEnergy EDUs
for each of the years from 2000 through 200772

d. What were the target values for SAIDI, CAIDI, and SAIFI for each of the FirstEnergy
EDUs for gach of the years from 2000 through 20077

Please ncte that the response below is confidential.

a. The Companies recognize that impravements in SAIF| can adversely affect CAIDI
and improvements in CAIDI can adversely affect SAIFI. Thus, the Companies
believe that SAIDI is a much betfter reliability performance indicator. This was also
recognized in the UMS report for CEl 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 (particularly with respect to CAIDI). It is quite probable that as
CEl 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 shart duration to those with
tonger durafion. In a sense, the success of the SAIF! initiatives can negatively
impact progress an CAIDI." That is why the Companies have praposed using
SAIDI as the single reliability index in both the D3I Rider and ESP.

b. The Companies evaluated the use of SAIFl and CAIDI and in part for the rationale
set forth abova determined that it would not be appropriate to include other
reliability indices for the purpose of making adjustments to the DS1 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 containg the Companies SAIDI, CAIDI, and SAIFI performance
values for the years 2000-2007.
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RESPONSES TO REQUEST
SAIDI CAIDI SAIF!
Year TE CEl OE TE CEl OE TE | CEl | OE
2000 166.2 | 1181 | 1148 | 1028 | 1188 95.3| 1611 1.01] 1.20
2001 138.6 | 1052 90.7 | 120.0| 1080 7.7 116 | 097 1.17
2002 87.71 1458 1094 844 ] 1538 7341 1041 085] 1.49
2003 89.0 | 1528 | 1099 89.9¢ 124.0 8654 | 099 | 126 129
2004 91.1 | 1532 [ 1161 99.4 | 126.8 826 | 092 1.21 ] 1.41
2005 986, 1943 | 1574 8881 1137( 1013} 111 1711{ 155
2006 7831 1506 | 127.8 863 | 125.0 890| 091 | 120]| 144
2007 86.7| 125.2 100.5 940 | 1085 B8.7}1 092 118 ] 1.13
d. The table below contains the Companies SAIDI, CAIDI, and SAIF! target values
far the years 2000-2007.
SAIDI CAIDI SAIFI

Year TE CEl OE TE CEI OE TE | CEl | OE
2000

2001

2002

2003

2004 120 g5 120 100 95 95 1.20 1 1.00 | 1.25
2005

2006

2007




Attachment DWC-4

| ) OCC Set 2
Witness: Schneider

Case No. 08-935-EL-S50
Ohio Edison Company, The Cleveland Electric llluminating Company and The Toledo
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RESPONSES TO REQUEST

OCCSet 2~ Referring to page 5 of Company Witness Schneider’s testimony in the ESP Proceeding
INT-28 where the Company proposes to modify CEl's SAIDI target from 95 minutes ta 120
minutes:

a. What is the Company's explanation and jusfification for also propasing a 50% Rear
Lot Reduction Factar for CEI?

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

¢. If the Company applied the proposed Rear Lot Reduction Factor to CElFs SAIDI
values in prior years, what would the adjusted SAIDI values be for the years 2000-20077

Respaonse: a. The Companies’ explanation and justification for proposing a 50% Rear Lot
Reduction Factor for CEl s explained in the Companies confidential response to
PUCO DR#4 Q32.
o )

b. An Increase of 25 minutes represents the optimal reliability performance for CEl,
and it provides an excellent value to customers when balancing reliability
performance with the costs of achieving such reliability. The reliability performance
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”.

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

SAIDI minutes
PUCO reported wirear lot factor
Year minutes applied
2003 156.2 138.2
2004 153.2 130.1
2005 194.3 160.8
2008 150.6 121.5
2007 125.2 99.6
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