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INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS AND POSITION.

My name is David Cleaver. My business address is 10 West Broad Street, Suite
1800, Columbus, Ohio, 43215-3485. T am employed by the Office of the Ohio
Consumers’ Counsel (“OCC” or “Consumers’ Counsel™) as a senior electrical

engineer-energy analyst.

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND
PROFESSIONAL EXPERIENCE.

I graduated from the University of Kentucky in 1973 with a Bachelor of Science
degree in Electrical Engineering and from Morehead State University in 1987
with a Masters degree in Business Administration. I am also a registered
professional engineer in the state of Ohio and Kentucky and hold certifications in
Ohio as a Chief Building Official and a Residential Building Official. Ihave over
22 years of expenence in the electric utility industry working for Kentucky
Utilities Company as an Electrical Engineer from 1973-1977, Kentucky Power
Company as a Distribution Engineer and then as a Power Engineer from 1977-
1985, and American Electric Power Service Corporation as a Project Management
& Construction Engineer and then as a Cost Control Engineer from 1985-1993. 1
have spent the past twelve years in the public sector working for the City of
Columbus and the State of Ohio. I started at the City of Columbus in 1996 as an
electrical engineering plan examiner and then was promoted in 1997 to the

position of Supervisor of the Plans Examination & Inspection Section of the
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Building Services Department, a unit totaling approximately 85 employees
comprised of architects, engineers and building inspectors. In 2002, I took a
similar position with the Division of Industrial Compliance as the electrical

engineering plans examiner for the State of Ohio.

HOW MANY YEARS OF EXPERIENCE DO YOU HAVE WORKING
DIRECTLY IN THE ELECTRIC UTILITY INDUSTRY?

I have over 22 years of experience working directly for investor-owned electric
utility companies. For the first fifteen years, I worked extensively on the
engineering, design, and construction of new electrical distribution systems as
well as the analysis and resolution of distribution circuit performance and
reliability problems such as circuit overloads and unbalanced phases. In addition
to providing solutions and action programs to solve reliability problems, [ was
involved directly with the implementation of operation and ma:intenaﬁce
procedures to correct items such as voltage flicker and momentary outages.
During the following seven-year period, my responsibilitics were expanded to
also include the engineering, design, construction and maintenance activities
associated with transmisston lines and stations (69 kV and above) and power plant

systems.

WHAT PORTIONS OF YOUR WORK EXPERIENCE ARE RELATED TO

THE DELIVERY OF RELIABLE ELECTRIC SERVICE?
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All of my work experience, spanning more than thirty years and involving all
facets of the electric utility industry, are either directly or indirectly related to the
delivery of reliable electric service. Because electric transmission and
distribution systems are designed to last many decades and because utility
companies must “keep the lights on™ in order to meet their obligation to serve
their customers and to make a profit, reliabie service is the findamental guiding

principle for all engineering activities.

WOULD YOU PLEASE PROVIDE SOME EXAMPLES OF YOUR WORK
EXPERIENCE CONCENTRATING IN THE AREA OF ELECTRICAL
DISTRIBUTION SYSTEMS?

I have extensive experience in the engineering, design, and construction of
underground distribution systems. This experience includes the construction of
the underground network grid serving downtown Lexington, Kentucky as well as
numerous underground residential distribution (“UURD”) systems for Kentucky
Utilities (“KU™) Company. I was considered to be KU’s URD utility expert and
was charged with responsibility of specifying equipment, creating a URD cable
testing program, and recommending operation and maintenance policies and
practices to company management. In the area of overhead distribution systems, 1
have performed as an engineer and as an engineering supervisor responsible for
the design and construction of new lines and substations such as a 12kV to
34.5kV conversion project in Ashland, Kentucky. Ihave performed a variety of

technical studies such as system capacity/overload studies and cold load pickup
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studies which are needed to properly operate and maintain distribution lines and
substations. I'have both performed and supervised the performance technical
studies such as load flow analyses, voitage fluctuation studies, fault studies, and
analyzed outage cause data to determine the adequacy of distribution facilities.
Additionally, T have had direct oversight of numerous outage restoration activities
during major storms as well as the supervision of routine pole and a
line/equipment inspection programs. Lastly, I have been directly responsible for a
vegetation management program which includes utility employed arborists and

contract tree trimming crews.

DID ANY OF YOUR WORK EXPERIENCE IN THE NON-UTILITY PUBLIC

SECTOR ALSO INVOLVE THE RELIABILITY OF ELECTRICAL
DISTRIBUTION SYSTEMS?

Yes, it did.

WOULD YOU PLEASE PROVIDE SOME EXAMPLES OF THIS
RELIABILITY-RELATED WORK EXPERIENCE?

While working for both the City of Columbus and the State of Ohio, I reviewed
and approved plans for electrical distribution systems for very large industrial
customiers, universities, penitentiaries, and other public mnstitutions who owned
their own electrical distribution facilities. 1 analyzed these entities’ plans for
compliance with the structural and electrical requirements of the Ohio Building

Code (“OBC”) which are the minimum standards for new construction. The
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projects which 1 reviewed included overhead and underground lines, substations,
transformers, voltage regulators, relays, switches, circuit breakers, capacitors,
reclosers, and a variety of other equipment which was very similar to that
installed by electric utility companies. In addition, I continued to analyze outage
report data and one-line circuit diagrams of different electric utility companies to
evaluate their service reliability. This information was provided by the electric
utility company to one of the large entities mentioned above (i.e. Ohic University)
who owned their own distribution facilities. This analysis was necessary to
determine if and when a second source of emergency power (such as an
emergency generator or a second feed from the utility) was required by the OBC
for a high risk facility such as a high-rise apartment building or a hospital. The
standard for reliability contained in the OBC is extremely high because these
high-risk facilities contain life safety systems such as emergency lighting,
sprinkler sygtems, fire alarms systems, smoke control systems, operating rooms,
elevators, etc. An example of this high standard would be a hospital which was
served by a circuit with a reliability measure known as Customer Average
Interruption Duration Index (“CAIDI”) as low as 90 minutes, but would still be

required to install an emergency power system.

ARE THERE ANY OTHER AREAS OF YOUR WORK EXPERIENCE
WHICH ARE RELEVANT TO THIS PROCEEDING?
Yes there are. First, while working for the City of Columbus, I was involved in

the review and approval of site plans for large developments of residential and
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commercial property. This included the coordination of installation of the City’s
utility infrastructure for sewer, water, and storm water as well as electric and gas
utilities. Through this review and approval process, I gained extensive knowledge
of the pros and cons of both “rear lot” and “front lot™ installation of utility
infrastructure. This experience is relevant to the FirstEnergy Companies’ witness
Schneider’s request for a “Rear Lot Reduction Factor” for CEI's SAIDI (“System
Average Interruption Duration Index”) calculation. Secondly, while working for
American Electric Power Service Corporation, I was responsible for providing
cost/benefit analysis and scheduling of large capital projects such as those
proposed by the FirstEnergy Companies to enhance service reliability. This
experience is relevant to the request for a Delivery Service Improvement Rider

(“DSI Rider™).

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE PUBLIC UTILITIES
COMMISSION OF OHIO?

Yes. 1 testified in the FirstEnergy Distribution Rate Case, Case No. 07-551-EL-
AlIR, (“Distribution Rate Case”) on behalf of the OCC. That testimony addressed
the reliability-related policies and practices that are applicd to the distribution

systems of the FirstEnergy electric distribution companies.

WHAT WERE OCC’S RECOMMENDATIONS IN THE DISTRIBUTION
RATE CASE RELATIVE TO SERVICE RELIABILITY AND COMPLIANCE

WITH ESSS RULES?



—

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Public Version of the Direct Testimony of David W. Cleaver
On Behalf of the Office of the Qhio Consumers’ Counsel
‘ PUCO Case No (08-935-EL-550

A10. OCC made four recommendations related to service reliability and compliance

with the PUCO’s Electric Service and Safety Standards (“ESSS”) that may be

found on pages 29-30 in my testimony in the Distribution Rate Case:

I.

Due to the problems associated with the Companies’ recordkeeping
systems, QCC recommended that the Commission require FirstEnergy
Companies to use a minimum data retention period of five years.

Due to the performance of the FirstEnergy Companies, and particularly
that of CEI, in not meeting its service reliability targets and due to
problems documented in the Distribution Rate Case Staff Reports
concerning the Companies’ vegetation management program, OCC
recommended the Commission require the Companies implement a
performance-based vegetation management program which also addresses
problems caused by trees outside the distribution right-of-way.

Due to the performance of the FirstEnergy Companies, and particularly
that of CLI, in not meeting its service reliability targets, OCC
recommended the Commission reflect that under-performance in the
allowed rate of return, as addressed in the direct testimony of OCC
witness Aster Adams.

Due to the problems associated with the FirstEnergy Companies service
reliability programs, OCC recommended the Commission use its
authority, pursuant to Ohio Revised Code 4905.26, to investigate the
sufficiency and adequacy of the FirstEnergy Companies’ service quality

and to hold a hearing regarding that service quality.
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. PURPOSE OF TESTIMONY

Q11. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THE CURRENT
PROCEEDING?

All. My testimony on behalf of the OCC presents the results of my evaluation of the
reliability-related policies and practices that are applied to the distribution systems
of the FirstEnergy electric distribution companies (the Cleveland Electric
Mluminating Company {*CEI”), Ohio Edison (“OE”), and Toledo Edison (“TE"™)
(collectively, “FirstEnergy Companies” or “Companies™)). My testimony will
specifically address the portions of the FirstEnergy Companies’ Electric Security
Plan (“ESP”") Application which are related to the electric service reliability
performance of their distribution systems. Because the Companies” propose to
resolve their pending Distribution Rate Case in their ESP, my testimony will also
include OCC’s reliability-related recommendations from that distribution rate
case. In addition, my testimony will address QCC’s position concerning the
Companies’ proposals in their ESP Application to:

e Implement a DSI Ridgr,

» Increase or decrease the DSI rider based on the Companies” SAIDI
performance indices, and

¢ Commit over $1 billion to capital investment in their distribution system

over five years, from 2009-2013.

012. WHAT INFORMATION HAVE YOU REVIEWED IN PREPARING YOUR

TESTIMONY?
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In preparing my testimony I have reviewed the Company’s ESP Application, the
testimony of the FirstEnergy Companies’ witnesses, responses to OCC’s
discovery, responses to discovery by other interveners, and responses to Staff data
requests. In addition, I have reviewed the Companies’ filings, testimony of
Companies and PUCO Staff witnesses, responses to OCC’s discovery, responses
to Staff data requests and the Staff Reports of Investigation in the Distribution
Rate Case. Also related to the distribution rate case, I have reviewed the 2007
Focused Assessment of the Cleveland Electric Illuminating Company conducted
by UMS Group Inc. (“UMS Report”).! The sections which I reviewed of the
Staff Reports in the Distribution Rate Case were those portions of the three
reports for the Companies’ prepared by the Public Utilities Commission of Ohio
Staff’s sewice Monitoring and Enforcement Department. Finally, I reviewed the
proposed revisions to the ESSS Rules in Case No. 06-653-EL-ORD, which is

currently before the Commission.

PLEASE DESCRIBE THE RECOMMENDATIONS OF THE UMS REPORT
AS REFERENCED IN THE STAFF REPORT.

The UMS Report recommended eight short-term actions it believed CEI must
take to meet ESSS Rule 10 reliability targets by the end of year 2009:” These
recomnmendations include, but are not limited to, an enhanced tree trimming

program to address overhanging limbs and structurally weak trees on the feeder

! Attachment DWC-1
? CEI Staff Report at 77
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backbone, a systematized process of determining when to mobilize personnel in
anticipation of storms, and fuli implementation of partial restoration practices
when initially servicing customer outages, The UMS recommendations also
identified five long-term (i.e. 10-years following 2009) actions which included
maintaining capital spending at the level currently planned for 2008 ($84.7
million) for a minimum of 5 years, Finally, the report ¢cited twelve (12) additional
recommendations which are identified as desirable but at a lower cost benefit

relationship.

WHAT WAS STAFF’S POSITION ON THE UMS RECOMMENDA ﬁONS?
Staff recommended that the Commission order FirstEnergy to immediately
implement all of the consultant’s short-term and long-term recommendations as
listed above in accordance with their recommended completion dates. The Staff
also recommended that CEI seriously consider implementing the 12 other UMS
recommendations and that CEI provide Staff with an implementation schedule for
those recommendations the Company plans to implement or a detailed

justification for any recommendations the Company does not plan to implement.?

* CEI Staff Report at 79

10
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FIRSTENERGY HAS NOT ADDRESSED THE SERVICE QUALITY
ISSUES RAISED BY OCC IN THE DISTRIBUTION RATE CASE.

AS A RESULT OF YOUR REVIEW IN THIS ESP PROCEEDING, HAS OCC
CHANGED ITS POSITION CONCERNING A RECOMMENDED DATA
RETENTION PERIOD OF FIVE YEARS?

No. OCC has not changed its position. There has been no indication in the
Companies’ ESP Application, their testimony, or from any information obtained
from discovery in this case which would indicate that the Companies intend to
accept OCC’s recommendation to retain records for five years. It should be
further noted that there has been no indication that the Companies have
implemented Staff’s recommendation to retain tree trimming records for eight
years {equivalent to two four-year tree-trimming cycles). However, the proposed
revisions to the ESSS Rules pending before the Commission appears to clarify
that the retention period for records at a minimum must match the same time
period of the inspection program, i.e. a five-year inspection cycle requires records
which span five years. According to the proposed rule for 4901:1-10-27 (E)(4),
“Each electric utility and transmission owner shall maintain records sufficient to
demonstrate compliance with its transmission and distribution facilities
inspection, maintenance, repair, and replacement programs as required by this
rule.” Depending on the Commission decision of the proposed ESSS Rules,

OCC’s concerns with FirstEnergy’s data retention may be partly resolved.

11
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AS A RESULT OF YOUR REVIEW IN THIS PROCEEDING, HAS 0CC
CHANGED ITS RECOMMENDATION THAT THE COMPANIES
IMPLEMENT AN ENHANCED VEGETATION MANAGEMENT PROGRAM
ADDRESSING TREES LOCATED OUTSIDE THE RIGHT-OF-WAY?

No. There has been no indication in the Companies” ESP Application or
testimony which would indicate that the Companies intend to accept OCC’s
recommendation. However, the FirstEnergy Companies have added one
enhancement‘ to its vegetation management program whereby the Companies will
endeavor to remove overhanging branches from the primary conductor to the sky.
This was a badly needed improvement. However, even with this change, OCC
still recommends that more enhancements are needed and has therefore not

changed its position from the distribution rate case.

WHAT WERE SOME OF THE PROBLEMS WITH VEGETATION
MANAGEMENT THAT WERE CITED IN THE DISTRIBUTION RATE
CASE?

Section 4901:1-10-27(E) (1) (f) Right-of-way Vegetation Control requires a
written program for vegetation management to verify the Company’s 4-year iree
trimming program. The Staff Reports in the Distribution Rate Case found that
missing records and inaccurate data prevented full verification by Staff that the
Ccmpany complied with its 4-year tree trimming cycle maintenance program.
For example, the Company did not provide the specific time periods (start

date/end date) to show when the tree trimming process was actuaily conducted in

12
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each calendar year. Compounding Staff’s inability to verify FirstEnergy’s use of
the 4-year cycle, FirstEnergy also explained that, “For the purposes of data
retention, tree trimming records are maintained for one cycle or three years,
whichever is the longer duration. In addition, the IVMS (Integrated Vegetation
Management System) was implemented in 2003. As such, the records for 2000,
2001, and 2002 are no longer available.™ As a result, it was difficult for Staff to
determine the specific time periods in which all applicable circuits were actually

trimmed.

AS A RESULT OF YOUR REVIEW IN THIS PROCEEDING, HAS OCC
CHANGED ITS RECOMMENDATION THAT THE COMMISSION LOWER
THE COMPANIES’ ALLOWED RATE OF RETURN IN DETERMING THE
LEVEL OF DISTRIBUTION RATE INCREASE FOR THE COMPANIES?
No. Neither the Companies’ ESP Application nor testimony addresses the topic
of their current or past performance in meeting reliability targets. In the
Distribution Rate Case, QCC recommended that the Commission reflect the
Company’s under-performance in meeting its reliability targets by lowering the
Companies’ allowed rate of return. The downward adjustment in the rate of
return was addressed in the direct testimony of OCC witness Aster Adams.

OCC’s positton has remained unchanged on this issue.

* CEI Staff Report at 67, OE Staff Report at 65, TE Staff Report at 69.

|
| 13
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019. AS ARESULT OF YOUR REVIEW IN THIS PROCEEDING, HAS OCC

Al9.

CHANGED IS POSITION RECOMMENDING THAT THE COMMISSION
ORDER A SEPARATE HEARING CONCERNING FIRSTENERGY’S
SERVICE QUALITY?

No. Due to the depth and breadth of the problems associated with FirstEnergy’s
service reliability programs, QCC has recommended that the Commission utilize
its authority, pursuant to Ohio Revised Code 4905.26, to investigate the
sufficiency and adequacy of FirstEnergy’s service guality and to hold a hearing
regarding FirstEnergy’s service quality. Proposed changes to the ESSS rules may
require the actual filing of an electric utility’s reliability targets to the
Commission in the future as opposed to merely submitting the targets for Staff’s
approval, A formal filing should provide a more open process which the OCC

argued for in the Distribution Rate Case.

Also, even though I am not an attomey, it is my understanding that portions of
Amended Substitute Senate Bill 221 (“SB 221”") may also impact this issue since
R.C. 4928.02 (E) states the policy of the state is to:

Encourage cost-effective and efficient access to information

regarding the operation of the transmission and distribution

systems of electric utilities in order to promote both effective

customer choice of electric retail ser;rice and the development of

petrformance standards and targets for service quality for all

14
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consumers, including annual achievement reports written in plain
language.
Even though the proposed ESSS rule changes would improve the process going
forward, the OCC would still recommend a hearing. OCC bases its position on
both the Companies’ past performance in the area of service reliability and as a
result of the recent service restoration issues across FirstEnergy’s service territory

in Ohio due to the windstorms cansed by Hurricane Ike.

FIRSTENERGY’S SERVICE QUALITY

DOES THE COMPANIES’ ESP APPLICATION OR TESTIMONY ADDRESS
ANY OF THE PROBLEMS RAISED IN THE DISTRIBUTION RATE CASE
CONCERNING ITS SERVICE QUALITY?

No. Neither the Companies’ ESP Application nor testimony addresses these

1ssues.

WHAT ARE THE COMPANIES’ PROPOSALS IN ITS ESP APPLICATION
WHICH DO ADDRESS THE COMPANIES’ QUALITY OF SERVICE?
Companies’ witness Schneider’s testimony addresses only the ESP proposals for:
1) the DSI Rider; 2) a SAIDI target adjustment and performance range; 3) a rear
lot reduction factor for CEI’s SAIDI, 4) a $1 billion five-year capital

commitment; and, 5) a Smart Grid Study.

15
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IN WHAT WAY DO THESE COMPANIES’ PROPOSALS RELATE TQ
SERVICE RELIABILITY?

By proposing a DSI rider and a five-year $1 billion capital commitment, the
Companies seem to recognize the need to devote additional resources to reliability
matters and to replace aging infrastructure. In their ESP, the Companies’ propose
that the reliability target for SAIDI be adjusted upward for CEI but remain
unchanged for OF and TE. It should be noted here that an upward adjustment in
SAIDI increases the duration time for an average outage and the target is
therefore less stringent.

Alsa for CEI only, a rear lot reduction factor for calculating SAIDI is proposed.
The Companies also propose a performance range for SATDI which would be
used to adjust the DSI Rider based on each Companies’ actual annual SAIDI

performance.

WHAT DOES THE COMPANIES’ SAIDI TARGET REPRESENT?

The term SAIDI stands for “System Average Interruption Duration Index.” It is
calculated by dividing the sum of all outage durations for a time period such as a
year by the total number of customers served by the distribution system. The
mumber is measured in either hours or minutes and represents the average outage
duration per customer on the system. For example, a SAIDI of 120 minutes
means that the average system customer can expect to be out of power for 120
minutes eacﬂ year. If the target for SAIDI is increased, i.e. 150 minutes, it is less

stringent while a decrease in the SAIDI target, i.e. 100 minutes, is more stringent.

16
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V. THE DSI RIDER
A. FirstEnergy’s Proposed DSI Rider

Q24. WHAT DOES FIRSTENERGY PROPOSE AS A DSI RIDER?

A24.  As described by Mr. Schneider, the DSI Rider is a non-bypassable distrtbution
charge equal, on average, to $0.0020 per kWh on a service rendered basis. He
goes on 1o state that the Companies need the rider to ensure that they are in a
position to devote appropriate resources to reliability matters.” Mr. Schneider
reiterates this point by stating that a DSI Rider is needed to provide the
Companies the financial wherewithal to remain healthy and capable of continning

their ongoing commitments to the energy delivery and customer service business.®

Q25. HOW DOES THE PROPOSED DSI RIDER WORK?

A25.  The DSI Rider would be subject to an annual adjustment, either up or down,
based on each individual Company’s actual performance for the previous year.
The DSI Rider would be adjusted whenever the actual performance falls outside
of a predetermined “range of no change” for SAIDI performance. According to
Section A.3.f of the Companies’ ESP Application, the Companies’ SAIDI targets
shall be 120 minutes and the performance band or “range of no change” shall
range from 90 minutes to 135 minutes. If the SATDI performance for one of the
Companies is higher than 135 minutes, then the DSI rider for that Company will

be decreased consistent with the amounts in the proposed tariffs. If the SAIDI

* See FirstEnergy Witness Schneider Direct Testimony at page 5.
® Id. at page 4, lines 14-18.
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performance is less than 90 minutes, then the DSI rider for that Company will be
increased consistent with the amounts in the proposed tariffs. The annual
adjustment either upward or downward as proposed shall not exceed 15% for any

calendar vear.

HOW DO THE COMPANIES PROPOSE TO LIMIT THE ADJUSTMENT OF
THE DSI RIDER TO 15%?

According to Section A.3.f of the Companies ESP Application, the annual
adjustment, either upward or downward, will not exceed 15% of the average DSI
Rider for all three Companies in the aggregate. However, the Application fails to
explain how the 15% adjustment will continue to occur after the rider is set to

zero m 2012 and 2013.

B. OCC’s Analysis And Recommendation

WHAT IS OCC’S POSITION CONCERNING THE PROPOSED DSI RIDER?
The Companies have provided no justification for the need of the DSI Rider.
Unsupported statements in the Application and testimony are not adequate to
properly analyze the Companies’ request for the Rider. Consumers should not be
required to pay for activities the Companies’ may not undertake or which may not
provide beneficial results.

DO THE COMPANIES HAVE SPECIFIC AREAS OF NEED FOR WHICH

THE FUNDS FROM THE DSI RIDER WILL BE TARGETED?

18
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According to the Companies’ ESP Application, at page 21, the DSI Rider will
enable the Companies to manage the increasing costs of providing service,
address the need to expend capital earlier, train new employees, replace aging
infrastructure, and address the importance of reliability and the emergence of new

technology such as the Smart Grid.

HAVE THE COMPANIES PRESENTED EVIDENCE THAT THE DSI
RIDER IS NEEDED TO ENABLE THE COMPANIES TO MANAGE THE
INCREASING COSTS OF PROVIDING SERVICE?

No. The Companies, and especially Mr. Schneider, provide no analysis or details
supporting the need for the DSI Rider. For example, the Companies do not
wdentify which costs have increased nor do they identify the “price tag” for any of

the above items.

IS THE COMPANIES’ PROPOSED DSI RIDER FLAWED?

Yes. Electric utility customers should not have to pay “extra” for an acceptable
level of reliable service. As currently proposed, the Companies would collect
additional revenue through the DSI rider whenever their SAIDI fell within a fairly

large range of acceptable values.

SHOULD THE COMMISSION APPROVE THE PROPOSED DSI RIDER?
No. CEI has only just begun implementing the improvements needed to meet its

reliability targets (as recommended by UMS and Staff). Mr. Schneider reaffirms

|
| 19
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the capital spending commitment in the response to Staff data request 4 - 3 by

stating ***BEGIN CONFIDENTIAL*** NG

B - £ CONFIDENTIAL*** Tt is premature to judge the
final impact that this level of capital spending will have on CEI’s service

reliability performance for at least another three years.

WHAT IS THE ANTICIPATED IMPACT ON FIRSTENERGY'S
RELIABILITY PERFORMANCE IF THE DSI RIDER IS NOT APPROVED?

According to the response to Staff data request 4-24, ***BEGIN

CONFIDENTIAL**

B+ 5ND CONFIDENTIAL***

IS THE CONCEPT OF TYING RATE ADJUSTMENTS TO A COMPANY’S
SERVICE RELIABILITY COMMONLY ACCEPTED?

No. Iknow of only one other jurisdiction which has this type of rate. Since 1986,
Mississippi Power Company (“MPCo”) has operated under a Performance
Evaluation Plan Rate Schedule (“PEP-4”). Unlike the DSI rider, which is tied
only to the utility’s SAIDI performance, the PEP-4 rate is determined by three
different factors which are designed to provide the most value to customers — low

price, high service reliability, and high customer satisfaction. The tariff also

i
7 See response to Staff data request 4 ~ 24 (Attachment DWC-2).
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establishes a “range of no change” for each factor. Annually MPCo’s rates may
go up, go down, or remain unchanged depending on their performance. Since the
PEP-4 rate is based on price as well as service reliability, MPCo is not only
motivated to improve service reliability but is also incented to lower their price by

achieving cost savings though innovation and operating efficiencies.

WOULD OCC BE OPPOSED TO THE CONCEPT OF REWARDING THE
COMPANIES FOR EXEMPLIARY PERFORMANCE?

OCC would be open to a discussion which considers such a concept.

C. Reliability Targets and the DSI Rider
WHAT ARE THE COMPANIES’ RELIABILITY TARGETS AND WHAT
HAS BEEN THEIR RELIABILITY PERFORMANCE OVER THE PAST

SEVERAL YEARS?

++*BEGIN CONFIDENTIAL +++

***END CONFIDENTIAL***

¥ See response to OCC Interrogatory No. 27 (Attachment DWC-3)
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IF THE COMISSION WERE TO ALLOW A DSI RIDER, DO YOU AGREE
WITH THE USE OF SAIDI AS THE SINGLE RELIABILITY INDEX TO
ADJUST THE DSI RIDER?

First, any discussion of the use of SAIDI for adjusting the proposed DST rider
must be kept distinct and separate from the Companies’ requirements to set
performance targets for CAIDI and SAIF] and reporting their performance as
required by the ESSS rules. Relative to the proposed DSI Rider, 1 would not be
opposed to the use of only SAIDI for adjustment of the proposed rider. However,
relative to the requirements of the ESSS rules, 1 believe both CAIDI and SATFI
continue to provide valuable and useful information and must be retained by the

Commission as measures of the Companies’ reliability performance. It is

important for the Companies to report on both the duration and frequency of

outages.

HOW DO EACH OF THE COMPANIES' CURRENT SAIDI
PERFORMANCE TARGETS COMPARE TO THE TARGETS PROPOSED

IN THE ESP?

+++BEGIN CONFIDENTIAL
e E
I -+ END CONFIDENTIAL >

® See the response to OCC Interrogatory No. 27 (Attachment DWC-3}.
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HOW DOES THE COMPANIES’ PAST SAIDI PERFORMANCE COMPARE

TO THE PROPOSED 120 MINUTE TARGET IN THE DSI RIDER?

+++BEGIN CoNFDENTIAL+
I - END

CONFIDENTIAL***

DURING THE PERIOD FROM 2000 — 2007, HAVE ANY OF THE
COMPANIES’ SAIDI PERFORMANCE GONE OVER THE UPPER LIMIT

OF THE PROPOSED DSI RIDER SAIDI RANGE OF 135 MINUTES?

++*BEGIN CONFIDENTIAL+~* [
I < ND

CONFIDENTIAL ***

DURING THE PERIOD FROM 2000 - 2007, HAVE ANY OF THE
COMPANIES’ SAIDI PERFORMANCE GONE UNDER THE LOWER

LIMIT OF THE PROPOSED DSI SAIDI RANGE OF 90 MINUTES?

1.
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++*BEGIN CONFIDENTIAL +++ [
I =D CONFIDENTIAL***

HAVE YOU PREPARED A TABLE SUMMARIZING THIS DATA?

Yes. The table below provides a summary. ***BEGIN CONFIDENTIAL***

***END CONFIDENTIAL##*

WHAT IS THE COMPANIES’ JUSTIFICATION FOR ADJUSTING CET’S
SAIDI TARGET UPWARD FROM 95 TO 120 MINUTES?
According to page 6 of Mr. Schneider’s testimony, the 120 minutes represents the

optimal reliability performance for CEIl to balance service reliability and costs and

24



10
11
12
13
14
15
16
17
18
19
20
21

22

043,

Ad3.

044,

A44.

045,

A45.

Public Version of the Direct Testimony of David W. Cleaver
On Behalf of the Office of the Ohio Consumers’ Counsel
PUCQ Case No 08-935-EL-550

on page 8 he states that it represents second quartile performance based on IEEE

performance measures.

IS THE PROPOSED TARGET OF 120 MINUTES FOR SAIDI THE
OPTIMAL RELIABILITY PERFORMANCE FOR CEI?

I do not know since Mr. Schneider’s testimony does not provide an explanation as
to why 120 minutes provides the optimal balance between reliability performance

and costs.

D. CEY’s Rear Lot Reduction Factor

HAVE THE COMPANIES PROPOSED ANY OTHER ADJUSTMENTS TO
THE SAIDI CALCULATION THEY WOULD USE FOR THE DSI RIDER?
Yes, the Companies have proposed a Rear Lot Reduction Factor (“RLRF”) for

CEl only.

WHY IS FIRSTENERGY PROPOSING A REAR LOT REDUCTION
FACTOR AND HOW WOULD IT WORK?

The Companies contend that CEI’s service area geography makes it extremely
difficult to restore power quickly due to the large number of rear lot facilities. Mr.
Schneider states that service restoration times are longer for these facilities
because of obstructions located on the rear lots such as trees, fences, and

garages.'! The Companies also contend that this requires the utility to manuaily

"' Schneider testimonyi at 7.
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haul poles and equipment to such sites instead of using trucks. When calculating
SAIDI for adjusting the proposed DSI rider, the Companies propose that a fifty
percent reduction in the outage minutes for any of CEI’s circuits where greater

than one half of the customers are served by rear lot facilities be applied.

WHAT IS THE COMPANIES’ BASIS FOR THE PROPOSED FIFTY
PERCENT REDUCTION IN CUSTOMER OUTAGE MINUTES FOR
CIRCUITS WITH A MAJORITY OF REAR LOT FACILITIES?

In discovery the Companies state ***BEGIN CONFIDENTIAL*** | NEE

12 +++END CONFIDENTIAL***

WHAT IS YOUR EVALUATION OF THE COMPANIES’ ANALYSIS?
The Companies’ analysis lacks the detail to properly evaluate the proposed 50%

reduction factor. While restoration times may be shorter for front lot facilities due

' See response to Staff data request 4 - 32 (Attachment DWC-2).
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to the use of bucket trucks, this certainly is not always true and is an
oversimplification of the rear lot issue. For example, some of the rear lot
construction may actually be underground facilities and therefore the need to
manually haul poles to make repairs is not a factor. Also, some areas have
alleyways, especially in older subdivisions and cities, located on the rear lot side

which allows access for the Companies’ trucks.

Furthermore, just as with rear lots, not all front lot facilities are accessible to
trucks because the service poles needing repair are located on either side of the
property. Also like rear lot construction, there are obstructions on the front side
such as curbs, hydrants, parked vehicles, and fences which may impede the use of
trucks. These situations will require line technicians to climb the poles at either

location making the repair time the same.

In addition, the time differential between front lot and rear lot restoration is
dependent upon the outage cause. For example, the time required for replacing a
small piece of equipment such as a line fuse or a cutout on rear a lot circuit is not
significantly greater than that required for a front lot circuit. The time differential
may be greater, however, if large and/or heavy items such as poles and
transformers are required for the repair job. Mr. Schneider states that these items
must be manually hauled to the repair site. However, he does not consider the
possibility of utilizing small portable hauling equipment such as an EZ Hauler

pole trailer to haul heavy items to the rear lot site.
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IF YOU AGREE THAT SOME REAR LOT REPAIR WORK MAY TAKE
MORE TIME MORE TIME THAN FRONT LOT WORK, WHY DO YOU
DISAGREE WITH THE NEED FOR THE RLRF?

First of all, the Companies are proposing to increase CEI’s SAIDI from 35
minutes to 120 minutes, a 26% increase, and the proposed DSI rider is not
reduced until its SAIDI reaches 135 minutes. Thus, not only is CEI's SAIDI
target changed (made easier to achieve), the outage minutes for many of its
circuits will be reduced by 50% with the RLRF. In addition, the proposed change
1 the target and the application of the RLRF would also affect the Companies
ESSS reporting and reliability requirements. This is not acceptable. Ibelieve that
this 26% increase in CEl’s ESSS targets compensates for any problems associated
with restoration times for rear lot construction. In-addition, I believe that merely
granting an adjustment to the SAIDI calculation does not incent the Companies to
pursue real solutions to solve the problems associated with the restoration times
required for rear lot construction. Rather, it may serve to mask or downplay a
problem which needs to be addressed. In the end, it will not change the fact that
CEI’s customers on an RLRF circuit can actually be out of service for 240

minutes even though only 120 minutes will be reported by the Company.

HOW MANY OF CEI’S DISTRIBUTION CIRCUITS HAVE MORE THAN
HALF OF THE CUSTOMERS SERVED BY REAR LOT FACILITIES?

According to FirstEnergy’s response to Staff data request 4-32, there are a total of

***BEGIN CONFIDENTIAL++ [

28



10

11

12

13

14

15

16

17

18

19

050.

A50.

051.

A5l

Public Version aof the Direct Testimony of David W. Cleaver
On Behaif of the Office of the Ohio Consumers’ Counsel
PUCO Case No 05-935-EL-S50

[ +*END CONFIDENTIAL***of those have a majority of the Tesidential

customers being served by rear lot construction.

WHAT IS THE POTENTIAL EFFECT THAT THE RLRF COULD HAVE
ON CEI'S SAIDI PERFORMANCE IF APPLIED TO HISTORICAL DATA?
The SAIDI minutes for CEI with rear lot reduction factor applied to actual data

for 2003 - 2007 would result in adjusted SAIDI values ranging between

*++BEGIN CONFIDENTIAL*** [
5 |
**4END CONFIDENTIAL*** the Company would not experience a reduction in

1ts proposed DSI rider.

IF THE RLRF WERE APPLIED TO CEI'S PAST SAIDI PERFORMANCE,
HOW OFTEN WQULD CEI HAVE GONE OVER THE UPPER LIMIT OF
THE PROPOSED DSI SAIDI RANGE OF 135 MINUTES?

The SAIDI for CEI would have gone over ***BEGIN CONFIDENTIAL***|JJj

IR © ~**END CONFIDENTIAL***

'* See response to Staff data request 4 — 32 (Attachment DWC-2),
* See the response to OCC Interrogatory 28 (see Atiachment DWC-4).

L i
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WHAT IS YOUR CONCLUSION CONCERNING THE COMPANIES’
PROPOSED REAR LOT REDUCTION FACTOR?

The Commission should reject the Companies’ proposal for the RLRF. Ibelieve
that granting an adjustment to the SAIDI calculation does not provide the proper
incentive to the Companies to pursue more proactive, innovative, and more cost
effective solutions to the rear lot issue. Further, the proposed increase in the
SAIDI target for CEI to 120 minutes will mitigate potentiat impact due to rear lot

construction.

WHAT DO YOU MEAN BY MORE PROACTIVE AND INNOVATIVE
APPROACHES TO SOLVE THE REAR LOT ISSUE?

An example éf a proactive approach would be for the Companies to intensify their
existing inspection programs to identify potential problems with rear lot facilities,
especially poles and transformers. Problems identified in this way could be
tepaired via planned outages during normal work hours, lowering the cost of labor
and minimizing outage time and inconvenience to customers. An example of an
innovative approach would include utilizing new technologies that can locate
faulty equipment prior to failure (e.g. Exacter). Examples of industry best
practices include enhanced vegetation management, replacing wood poles with
lighter, easier to handle steel peoles, and/or utilizing portable hauling equipment
(e.g. EZ-Hauler) to haul heavy equipment such as poles and transformers to rear

lot locations that are not accessible to trucks.
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&

Capital Spending and the DSI Rider

054, IF THE DSI RIDER WERE NOT APPROVED BY THE COMMISSION IN
THIS ESP CASE, WOULD THE FIRSTENERGY COMPANIES CHANGE
HOW THEY DECIDE WHICH DISTRIBUTION CAPITAL PROJECTS TO
IMPLEMENT?

A54. No. According to the Companies” answer to StafT data request 4-13, ***BEGIN

conrieNTIAL*+

16 xxxEND CONFIDENTIAL *#*

Q35. WHATIS THE RELATIONSHIP BETWEEN APPROVAL OF THE DSI
RIDER AND CEI’'S COMMITMENT IN CASE 07-551-EL-AIR TO
MAINTAIN ITS CAPITAL SPENDING AT A MINIMUM LEVEL OF $84.7
MILLION FOR AT LEAST FIVE YEARS?

A55,  According to the Companies, ***BEGIN CONFIDENTIAL*** | NG

' See response to Stafﬁ data request 4 — 13 (Attachment DWC-2).
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B *+*END CONFIDENTIAL***

WHAT IS THE RELATIONSHIP BETWEEN APPROVAL OF THE DSI
RIDER AND THE COMPANIES’ $1 BILLION CAPITAL COMMITMENT
CONTAINED IN ITS ESP APPLICATION?

The DSI Rider and the $1 billion capital commitment are separate items.

According to Staff data request 4-13, the Company says that ***BEGIN

conFDENTIAL + I
I  +*END CONFIDENTIAL*+* I wil

discuss the $1 billion capital commitment in more detail later in my testimony.

WHAT IS THE ANTICIPATED IMPACT ON EACH OF THE
FIRSTENERGY COMPANY'’S RELIABILITY PERFORMANCE IF THE DSI
RIDER IS NOT APPROVED?

According to Staff data request 4-24, ***BEGIN CONFIDENTIAL**+|J}

#++¥END CONFIDENTIAL***

17 See response to Staff data request 4 — 3 (Attachment DWC-2)
'8 See response to Staff data request 4 — 13 (Attachment DWC-2)
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WHAT IS THE ANTICIPATED IMPACT ON EACH OF THE
FIRSTENERGY COMPANIES’ O&M EXPENSES IF THE DSI RIDER IS
NOT APPROVED?

According to Staff data request 4-17, ***BEGIN CONFIDENTIAL***|J}

I **+END CONFIDENTIAL®**

WHAT IS WRONG WITH THE FACT THAT THE COMPANIES HAVE
DONE NO ANALYSES TO DETERMINE THE IMPACT THE DSI RIDER
WILL HAVE ON THEIR RELIABILITY?

The Companies appear not to have a clear-cut plan for the use of the revenues
generated by the proposed DSI rider. Without such a plan, it is difficult to
understand how the Companies can know what their cost will be, how much
revenue that they will need to cover those costs, and how to prioritize their
expenditures in order to maximize the use to of the funds. Without the
identification of specific programs and projects with estimated costs and benefits,

the rider does not have sufficient justification.

DO THE COMPANIES PROPOSE TO PROVIDE ASSURANCE THAT THE
DSIRIDER REVENUES COLLECTED FROM CUSTOMERS ARE
ACTUALLY SPENT ON THE PROJECTS AND EXPENSE CATAGORIES

FOR WHICH THEY ARE INTENDED?
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No, the Companies have not committed to provide controls to make sure the rider
revenues received from customers are spent on designated projects. According to

Staff data request 4-21, ***BEGIN CONFIDENTIAL*** | NG

I * +++END CONFIDENTIAL***

IN YOUR OPINION, WHAT WILL BE THE OVERALL AFFECT OF THE
COMPANIES’ PROPOSED ANNUAL ADJUSTMENTS TO THE DSI
RIDER?

I would expect that the net effect of the proposed annual adjustments will be zero
in most instances. Based on the historical data the Companies supplied in
response to OCC INT-27, OE’s SAIDI already falls consistently ***BEGIN
CONFIDENTIAL*** | - * E~D
CONFIDENTIAL***and therefore would be cxpected to scldom receive either an
increase ar decrease to the OE DSI Rider. The same is true for TE except for an
occasional ***BEGIN CONFIDENTIAL** |} N ++*END
CONFIDENTIAL*** SAIDI performance and thus would receive an increase in
their DSI rider. As I testified previousty, I would expect the steady improvement
in CEI's SAIDI to continue because of their recent commitment to capital
spending and ***BEGIN CONFIDENTIAL*** |} I **END

CONFIDENTIAL**#* performance in the near term. Due to CEI’s increased

" See response to Stafi? data request 4 -21 (Attachment DWC-2)
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capital spending coupled with the proposed wide range of values for acceptable
SAIDI performance, I anticipate at a mmimum the Companies will have as many
“winners as losers™ and thus in the aggregate the proposed adjustments will have

little net effect.

WHAT IS OCC’S RECOMMENDATION CONCERNING THE
COMPANIES’ PROPOSED DSI RIDER?

The QOCC recommends that the Commission reject the Companies’ proposal to
implement the DSI Rider. As proposed in the Companies” ESP Application, the
Rider has not been justified on the basis of cost or need, the design of the rider is
flawed, and the timing is premature. The Companies have loosely tied the need
for the rider to areas of general concern such as rising material costs, accelerated

replacement of aging infrastructure, training of new employees, and requirements

for a future Smart Grid. However, there are no specific programs or projects

identified by the Companies, no cost/benefit analysis, and no discussion of
potential costs savings that could serve to offset the costs associated with the
identified areas of concern. Even if some of the Companies® concerns are
legitimate, there are no specified amounts designated for each area of concem, no
controls planned for the expenditures, and thus no gnarantee that the funds will be
spent on the intended projects. In summary, the proposed Rider is not justified

and should be rejected.
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CAPITAL IMPROVEMENT PROGRAM

HOW DO THE COMPANIES INTEND TO IMPROVE THEIR RELIABILITY
PERFORMANCE UNDER THE ESP?

One of the major components of the FirstEnergy Companies’ ESP Application in
this area is their commitment to capital expenditures. According to Mr.
Schneider, the Companies commit to make capital investments in their energy
dehvery system of at least $1 billion from 2009 —2013. He contends this
commitment helps to ensure that sufficient capital is being spent to address

distribution system improvements.”’

WILL THIS 31 BILLION CAPITAL EXPENDITURE COMMITMENT BE
FUNDED THROUGH THE DSI RIDER?

No, the Company has stated that the DSI Rider and the $1 billion capital
comunitment are separate items. According to their response to Staff’s data

request, the Companies say that ***BEGIN CONFIDENTIAL*** | NN

I +++END CONFIDENTIAL***

IS THE COMPANIES’ FIVE-YEAR §1 BILLION CAPITAL PROGRAM IN

ITS ESP A NEW COMMITMENT?

# Schneider Direct Testimony at page 10,
*! See response to Staff data request 4 — 13 {Attachment DWC-2)

|
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A65. Not entirely. The Companies had already made a partial commitment for CEl in
the Distribution Rate Case. The Companies committed $84.7 million for five

vears or approximately $424 million of the $1 billion capital commitment.

Q66. WHAT IS THE RELATIONSHIP BETWEEN THE COMPANIES’
PROPOSED FIVE YEAR 31 BILLION CAPITAL COMMHMENT INITS
ESP AND CEI'S COMMITMENT TO MAINTAIN ITS CAPITAL SPENDING
AT A MINIMUM LEVEL OF $84.7 MILLION FOR AT LEAST FIVE
YEARS?

A66. CEI’'s commitment to spend $84.7 million for five years is part of the record in
the Distribution Rate Case and is based on the first long-term recommendation on
page 32 of the UMS report. According to their response to Staff’s data request,

the Companies state that ***BEGIN CONFIDENTIAL* |||

G
**SEND CONFIDENTIAL*#*

Q67. WHAT IS THE RELATIONSHIP BETWEEN THE COMPANIES’
PROPOSED FIVE YEAR $1 BILLION CAPITAL COMMITMENT IN ITS
ESP AND THEIR TOTAL CAPITAL EXPENDITURES FOR THE

PREVIOUS FIVE YEAR PERIOD?

22 See response to Staff data request 4 — 3 (Attachment DWC-2)
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A67. Based on their response to Staff’s data request, the Companies state that

++*BEGIN CONFIDENTIAL

CONFIDENTIAL**®*

068. HAVE THE COMPANIES ESTIMATED THE IMPACT THAT THE §1
BILLION CAPITAL EXPENDITURE COMMITMENT WILL HAVE ON
THEIR SAIFI AND CAIDI PERFORMANCE?

A68. No. According to their response to Staff’s data request, the Companies state that

**BEGIN CONFIDENTIAL*++ [
I ++END CONFIDENTIAL***

069. WHAT IS OCC’S RECOMMENDATION CONCERNING THE
COMPANIES’ COMMITMENT TO SPEND $1 BILLION ON CAPITAL
IMPROVEMENTS OVER THE NEXT FIVE YEARS?

A69.  The OCC believes that additional expenditures are and will continue to be needed
to be reinvested in the Companies’ distribution infrastructure. However, the total
amount of capital expenditures needed to achieve and sustain achievement of

reliability targets is an unknown quantity. OCC recommends that the

* See response to Staff data request 4 - 6 (Attachment DWC 2)
H See response to Staff data request 4 - 22 (Attachment DWC-2)
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Commission continue to monitor the Companies’ capital expenditures to ascertain
that the Companies are staying true to their commitments to focus spending on

reliability needs.

OCC RECOMMENDATIONS

IN SUMMARY, WHAT ARE OCC’S RECOMMENDATIONS RELATED TO

PROTECTING AND IMPROVING SERVICE RELIABILILTY FOR

CUSTOMERS?

1. The Commission should adopt all of OCC’s recommendations from the
Compantes’ Distribution Rate Case.

2. The Commission should reject the Companies’ proposal to implement the
Delivery Service Improvement Rider and the Rear Lot Reduction Factor.

3. The Commission should continue to monitor the Companies’ capital
expenditures to ascertain that the Companies are staying true to their

commitments to focus spending on reliability needs.

DOES THIS CONCLUDE YOUR TESTIMONY?

Yes. However, [ reserve the right to incorporate new information that may
subsequently become available. I also reserve the right to supplement my
testimony in the event the PUCOQ Staff fails to support the recommendations made

in the Staff Report and/or changes positions made in the Staff Report.
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1.0 Executive Summary

1.1 introduction

In the Summer and Fall of 2007 UMS Group conducted a focused assessment of the
practices, policies, and procedures of The Huminating Company {hereinafter referred to
as “CEI" or “the Company”) relating to the Company’s efforts to improve electrical
system reliability in its distribution network during the 2002-2006 period. Our overarching
objective was to identify specific reliability improvemant opportunities to enable the
Company to achieve its existing reliability targets by 2009 and to sustain this level of
reliability performance over the following 10-year period.

In s0 doing, we examined the effectiveness of the Company’s recently implemented
procedures, initiatives, and technologies to improve overall reliability performance. Our
approach to this work involved a three-phased diagnostic process to both identify and
estimate the impact of potential improvements to the Company's current reliability
programs.

Figure 1-1 below characterizes the nature of our three-phased assessment approach.

Flgure 1-1
UMS Group’sa 3-Phased Diagnostic Process
Phasa 2 Phase 3
fhase! Reliahility Pragram Resource
¥ Review Assessment
Electric infrastructure and Sarvice Intarruptions Drganixation and Staffing
Fleld Inspection Program Assassmant Agsansmant
Aasesamant
Sarvice Restoration Capital Expanditure
Qutage History and Cause Aaasssmeant Assesgment
Analysis
Phase 1: Infrastructure and Outade History a s6 An

During this initial phase, UMS Group conducted a selected sampling across CEl's 2
substation areas and 9 distribution line districts to verify the accuracy of CEl's
system condition records, visually assess the physical condition of a sample of the
sysiem assets, and determine the effectiveness of and adherence to the Company’s
established Field Inspection policies and practices. The details of this analysis are
presented in Section 2.0 of this report.

Based on the findings of this inspection effort, we then analyzed a 5-year history
(2002-2006) of outage events at both the company and district level to determine the
major drivers of system reliability performance and to identify targeted opportunities
for cost-effective reliability improvement. From this analysis we developed Insights
and conclusions to (1) validate many of the ongoing practices and (2) develop
recommendations to not only reach the 2009 reliability performance targets but to
sustain that level of performance for 10 years. Section 3.0 of this report highlights the
detailed results of the outage analysis.

Phase 2: Reliability Program Review

Building on tHF findings of Phase 1 of our analysis, we conducted over 29 technical
interviews to| assass: (1) CEl programs and approaches to seliminate and/or

2067 Focused Reliabilily Assessment of CEI Page 10
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remediate customer interruptions {measured by SAIFI); and {2) the processes and
practices employed in reducing customer minutes of interruptions (measured by
CAIDI). A number of recommendations were developed, providing a roadmap for
sustainable improvement in SAIF1 and CAIDI. This effort also included the analysis of
over 69 major data requests presented to the Company. Section 4.0 of this report
highlights the Rellability Framework we used to structure our analysis. Section 5.0 of
this report describes the Company's performance and improvement opportunities
related to service interruptions; Section 6.0 of this report highlights the Company’s
performarnce and improvement opportunities related to service restoration.

Phase 3: Res ssessment

The third phase of this assessment acknowledges that the recommendations
developed during the Reliability Program Review will require resources in the form of
skilled staff, effective organization, and adequate funding to be properly
implemented. Saction 7.0 of this report provides a dstailed review of the Company's
organization and staffing levels as they relate to system reliability and Section 8.0
explains our analysis of the Company's capital expenditure process.

During this phase, UMS Group developed a rationale and strategy to better identify
the proper funding and staffing levels necessary to support our recommendations
and achieve the targets specified in the 2005 ESSS Rule 10 Action Plan.

As part of this three-phased effort, UMS Group also independently reviewed CEl's
performance against the 2005 ESSS Rule 10 Action Plan for compliance and to assess
its impact on the Company’s ability to realize the reliability targets as specified by the
Pubiic Utility Commission of Ohio (hereinafter referred to as “PUCO", with its supporting
staff referred to as “the Staff"), The findings of this analysis are contained throughout this
report and they are also expressly summarized in Section 9.0 of this report

The following sections of this Executive Summary present a synopsis of our major
observations, recommendations, and conclusions related to this assessment. The
detailed results of our assessment are presented in the corresponding report sections in
the remainder of this report. The more significant reliability-related improvement
opportunities identified in this report are also highlighted and evaluated at the end of this
Executive Summary section. In this context, we present (whare applicable) an estimated
cost and anticipated refiability impact of these recommendations to overall system
reliability performanca.

1.2 Gensral Ovarview

As a result of this assessment, UMS Group has concluded that CEIl is committed to
improving overall electric system reliability. The Company's recent efforts have not only
been designed and implemented to meet the specific provisions of the 2005 ESSS Rule
10 Action Plan (a detailed analysis of the Company’s compliance is presented in Section
9.0). More importantly, we believe that the avidence outlined in this report supports the
conclusion that the Company and its management team have been making measurable
improvements related to system reliability in many aspects of its operation of,
maintenance of, and investment in the CEI distribution system.

Aithough the results of this assessment are not uniformly positive in terms of
performance or outcome, we believe that the evidence presented in this report shows
that the Company has made and is continuing to make the necessary improvements in
its procedures, processes, practices, spending levels and patterns, and investment
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planning that are necessary to improve system reliability and to ultimately meet the
agreed upon reliability targets.

This assessment defines the actions (and their rationale) necessary for the Company to
meet the targeted levels of rellability performance (specifically, SAIFI of 1.0 and CAIDI of
95.0) by 2009. From an industry-wide perspective, the challenge confronting the
Company is that of striving to meet “top-quartile® perfermance in SAIFI and “second
quartile” performance in CAIDI. Figure 1-2 below characterizes the Company’s targets in
the context of general industry pattems.

Figure 1-2
Industry Context for CEl's SAIF] and CAID! Targets

|
0

66 Elactric Utliitlas 686 Elactric Utiliting

Quartlie ™ and 3 oM Quartlle » nd 3 4
SAIF1 <1.05 1.06-1.38 | 1.38-1.53 >1.53 CAIDM <83.1 83,2-98.7 | 98.83-1311 »131.%

The Company is committed to these existing targets and it understands and
acknowledges this context and the scope of its challenge. The solution requires a
programmatic, longer term strategy than can be realized between now and 2009,
FirstEnergy's recently inaugurated Asset Management initiative has the potential to
provide this solution by establishing a focus on maintaining and operating critical
equipment (and associated componenis/sub-components) and ensuring tighter
correlation between capital spending and system reliability through a well-planned and
integrated prioritization process.

Significant financial and human resource commitments have already been made by
FirstEnergy to this initiative. A detailed description of this initiative is presented Section
8.0 of this report and ws note that it offers the Company its greatest opportunity and yet
also its largest risk in terms of meeting the long range objective of sustained system
reliability improvement over a 10-year period.

We believe that the Company’s plans as they are currently conceived contain many of
the key elements necassary to deliver the desired and expected reliability improvement.
Our recommendations as outlined in this report in many cases accentuate or “fine-tune”
existing practices or plans rather than identify previously unexposed opportunities.
However, given the current material condition of the system (outlined in Section 2.0 of
this report), we believe that the Company's ability to reach (or miss) these goals by 2009
will likely be more of a function of favorable (or unexpected) conditions {e.g. weather
patterns, location of specific outages) than confirmation that the plans have reached
their full potential.
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Moreover, as is often the case when embarking on reliability improvement programs,
there may even be a temporary reduction in measured reliability performance as the
customer interruptions are reduced just enough to include storms that would have
otherwise (under a less stable system) been excluded. Of course, over time the effect of
a well-planned and executed plan will produce the sustainable results called for in the
2005 ESSS Rule 10 Action Plan.

With respect to the targets themselves, as Figure 1-2 illustrates, they are appropriately
aggressive in that top-quartile SAIFI performance and second quartile CAIDI
performance are by no means unreascnabile goals to establish, particularly over the long
run. Qur belief is that in the case of the CEl they would represent outstanding
performancs {for the reasons specified above), particularly when compared with the
targets established for the other Chic utilities and similar systems (in terms of
overhead/underground mix, age, condition, etc.)

During the period this report was being prepared, we also note that we became aware of
PUCO Staff analysis of potential pending rule changes to what constitutes an excludable
event. The storm exclusion threshold may be increased from €6 percent of total
customars to 10 percent of totat customers, all outages less than 5 minutes (currently at
one minute) may be excluded, and planned outages (previously excluded} may be
included. Using 2006 as a baseline (strictly for comparative purposes), the net impact of
these potential changes would have increased the Company’s SAIFI performanca by 0.1
and CAID! performance by 45 minutes.

The major contributor 1o these differences is adjusting the stornm exclusion threshold to
10 percent of total customers (the approximate range for the 2.5 beta standard).
Obviously, a more comprehensive analysis is called for {perhaps a 3-year average
impact assessment);, but, a dialogue around normalizing targets (or perhaps applying the
new targets to smaller geographic areas) seems appropriate.

The discussion above regarding existing performance targets and potential
measuramant changes (that would potentially alter the nominal target for comparability)
notwithstanding, the remainder of this report will focus on the targets as specified in the
2005 ESSS Rule 10 Action Plan and the ability of the Company to sustain that
performancs for 10 years,

Qverall, the Company's reliability performance as presented in Figure 1-3 has improved
in terms of service restoration (stepped improvement in CAID1 betwean the 2002/2003
time frame and the past 3 years), but with respect to service interruptions has not
returned to 2002 level. Moreover, the performance from year to year has oscillated.

Figure 1-3
CEIl 5-Year Reliability Performance

ey e

147.21

SAIDI Minutes 205.10 149.69 19325 150.44
SAIFI Intermupts 0.95 1.22 1.44 169 1.17
CAIDI Minutes 154.42 187.67 131.56 114.20 128.29

Special Note - The data shawn in Figure 1-2 above originates from an updated databasa and does not precisely match

the information reported to PUCO. The varianca between this presentation and prior raport is approximatety 1 minute for

CAIDI/SAID) and less than 0.1 for SAIFL.

This lack of stability of performance suggested a need for thorough review of the

Company's elimiﬁation and mitigation strategies for customer interruptions and a review
|
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and fine-tuning of the Company's practices currently instituted to reduce the duration of
these interruptions

As we reviewed the Company's practices and processes around these performance
measures and compared them with those of top quartile performers, we identified few
actions that were not already in some form of implementation within the Company.
Howaver, as the following report will show, we believe that by disaggregating the outage
data we were able to identify some key leverage points to assist the Company in
maximizing the impact of these programs in the short term and identified longer tarm
initiatives ta fulfill the 10-year commitment of sustained reliable performance.

1.3  Reliability Analysis {(Focused on 2009 Performance Targets)

In establishing focus and direction to this analysis, we narrowed our view to “Non-Storm”
events As a point of clarification, "Non-Storm™ is synonymous with “Non-Major-Storm®;
that is, while 'non-storm’ excludes major storms that affect more than six percent of the
Company's customers for a sustained 12-hour period, ‘'non-storm’ includes the impact of
minor storms, and is, in fact, driven at the margin by the frequency and severity of such
minor storms and by the systam'’s ability to minimize the interruptions and the outage
durations experienced by customers in such minor storms. With that established we then
disaggregated our analysis to better target araas that would provide the best leverage in
improving reliability, initialty focused on reducing service interruptions.

1.3.1 Reduce Customer Interruptions
Stage of Delivery

We initially looked at contributors to SAIFl (Figure 1-4) by Stage of Delivery
(Transmission, Subtransmission, Substation and Distribution), where Distribution
rofers to the feeders. Obviously, the greatest opportunity for improvemnent is in the
feaeders (over 60 percent of the customer interruptions are atiributed to feeders). That
is not to say that improvement is not warranted in the areas of Subtransmission and
Substations. But, the number of customer intarruptions in these stages of delivery has
been reduced, and the measures already taken should be sufficient to provide
continued improvement.

Figure 14
2006 SAIF] Stage of Deilvery

‘@Trcemimon ||
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In reviewing the implications of the Stage of Delivery analysis (Figure 1-4}, the
following key ppints are summarized:
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» The primary focus on this assessment should be on Distribution (it contributes
0.76 to SAIF or 63 percent of the customer interruptions)

o Substation SAIFI, contributing 0.29 to SAIFI or 24 percent of the customer
interruptions, requires parallel focus. However, the Feeder Breaker and Relay
replacements and Animal Protection already being implemented across CEl
should be sufficient to maintain steady improvement. :

= Subtransmission SAIFI (contributing 0.12 to SAIFI or 10 percent of the customer
interruptions) improved significantly between 2005 and 2006 (a 72.4 percent
reduction in customer interruptions due to improved operability of the switches on
the subtransmission system).

+ Transmission SAIF! is negligible (not covered in this assessment).
Distribution SAIF! by Number of Customers Served

Within distribution (feeders), we then reviewed the distribution outages across the
number of customers served. Figure 1-5 below illustrates that a relatively small
percentage of outages (13 percent) had an appreciative effect on the numbers that
drive SAIF1 (customer interruptions). Therefore, any strategies and tactics aimed at
reducing customer interruptions need to reflect the fact that 87 percent of the
distribution outages accounted for only 19 percent of the customer interruptions (this
is also indicative of effective fusing previously implemented by the Campany).

Figure 1-5
Distribution SAIF] (By Number of Customaers)
Percent of Qutages Percent of Cls
13% > e

81%

LEGEND
l -10 Customers
ﬂ 11-100 Customers

[[] over 100 Customers

Distribation SAIF] by Cause Code

We then segmented the analyses from a number of different perspectives (e.g.
voltage class, feeder breaker lockouts, geography), but in terms of identifying
additional leverage points for development of strategies and actions, the SAIF] by
Cause Code view provided the best insights. Over a five year period, 3 cause
categories (Line Failure including lightning and wind-caused outages. Equipment
Failure, and Trees/Non-Preventable) offer the Company its best opportunities (i.e. 89
percent of feeqer-related SAIFI fell into these categories).
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Figure 1-6 below presents this causal analysis by year.

Figure 1-6
Key Causes of Distribution SAIFi

T
L3y

Line Failure 0,12 0.22 o.21 0.25 0.26

Equipment Failure 0.10 0.10 0.1 0.14 0.24
Treas/Non-Preveniable 0.09 0.09 0.11 0.1 0.13

TOTAL 0.31 0.31 0.43 0.50 0.63
PCNT D-SAIFI | 83% 87% 87% 84% 89%

Key Strategies and Actions

Integrating the information derived from these four views, a two-tlered strategy was
developed to ensure the Company maximizes its overall system reliability
performance (as measured by SAIF| and CAID{), yet maintains its focus on customner
satisfaction. This strategy was composed of the following elements:

« Protect tha Backbone: The comerstone of this strategy is a focus on the feeder
backbone. The backbone is the normally three-phase part of the circuit that runs
unfused from the substation to the normnally open ties to other circuits or to the
physical end of the circuit (i.e. at a geographical or territory boundary, etc.). The
backbone may include reclosers, but not fused taps. The associated actions are
designed to either eliminate or mitigate customer interruptions:

Vegetation Management (Eliminate Customer Interruptions)

CEl's four-ysar tree trimming cycle underthe FirstEnergy Vegetation
Management Specification has been effective in reducing customar interruptions
attributable to the category "tree-preventable”, as evidenced by a reduction of
contribution to SAIFI of .01 in 2003 to .001 in 2006 (ninety-nine percent of the
tree-caused oulages were characterized as non-preventable). UMS Group
recommends that CEl extend the program to target “Priority” trees (in addition to
the current “Danger’ Tree program), i.e. — those that are most likely to cause
outages to the backbone caused by broken limb/fallen tree situations

This program would not he focusad on merely avoiding grow-in contact-caused
outages (although that effort must continue) but also on avoiding the most
customer-impacting cases of broken limb and fallen tree by doing more to
remove overhanging limbs and structurally weak trees. This approach cannot
normally be cost-effectively applied to the entire system. The kind of clearances
required would often be deemed excessive on the taps that typically serve two-
lane suburban streets, Mowever, feeder backbones typically are adjacent to
major thoroughfares and commercial areas where enhanced removal is often
more acceptable, particularly on the second or third time as the tree begins to
take on the appearance of one that has ‘grown away from the lines'.

Lightning Protection (Eliminate Customer Interruptions)

While deploying lightning arresters is the standard remedy {(and usually a good
one), there are other considerations that should be factored. These include:
groundingT type of construction, and structures that support both transmission
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and distribution lines. CEl should also more effectively integrate the Insights
available via the National Lightning Detection Network and the software program
FALLS (Fault Analysis and Lightning Location System) to identify opportunities to
more effectively protect the feeder backbone from lightning. Note that successful
implementation requires that a lightning analysis be conducted before any
protection solution is implemented.

Repair Pole and Pole-Top Fault Causing Equipment Problems (Eliminate
Customer Interruptions)

UMS Group recommends that the current ESSS Inspection Program be
integratad with this notion that a more select focus an the feeder backbone will
provide the highest value in terms of inspection and follow-up on any noted
deficiencies/exceptions. That is not to say that the inspections outside of the
feeder backbone will be eliminated, but it does speak to frequency of inspections,
and a more reliability-centered process of prioritization with varying follow-up
time frame requirements.

Animal Mitigation (Eliminate Customer Interruptions)

CEl has integrated its Animal Guarding Program with its Line Inspection
Programs and Substations ufilizing planned and forced outages to apply the
material already in stock. We have no additional recommendations to provide the
Company in this area.

Feeder Sectionalizing (Mitigate Customer Interruptions)

In reviewing the over 1,000 4kV and 13.2kV circuits within the CE] system, 825
circuits do not have reclosers installed. Over 350 of these circuits serve more
than 500 customers {considered by CEl as the optimum cui-off point for
considering the installation of reclosers). Figure 1-7 provides a tabulation of
these circuits by number of customers and voltage class:

Figure 1-7
CEIl Circuits without Reclosers
Number of 4KkV Circuits 13.2kV Circuits TOTAL
Customers

>2,000 0 24 24
1000-1999 37 64 101
750-999 80 16 96
500-749 113 19 132
TQTAL 230 123 353

Notwithstanding that many of these circuits may have experienced few, if any,
backbone outages and some could be underground, this figure does suggest an
opportunity to further sectionalize the feeder backbone and reduce the number of
customer interruptions.

Another item to consider is the replacement of existing three-phase reclosers
with single-phase reclosers (as well as using banks of single-phase reclosers for
new recloser installations). Like many of cur recommendations, this option
should be considered on a circuit-by-circuit basis. Clearly, the advantage of
reducing the number of interruptions by two-thirds is attractive. However,
depending on the needs of the customer on that circuit, the impact to a major
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. commercial or industrial customer that requires all three phases needs to be
weighed against this benefit to other customers on the circuit.

Relaying/Over-Current Protection (Mitigate Custorer Interruptions)

The primary operating issue with respect to relaying involves the decision to use
the instant trip and timed re-close feature on reclosers. Our general
recommendation with respect to this issue is that it is a decision that should be
made on a circuit by circuit basis (i.e. not as a blanket policy across the entire
system), considering the nature of the circuit and its customers, the history of
success with instant trip and timed re-close on that circuit, and the damage that
might be done 1o equipment if the instant trip is not set.

4kV Considerations (Eliminate Customer interruptions)

Generally speaking, because of the relatively short runs of circuits associated
with the 4kV system, sectionalizing provides little {if any) potential to improve
reliability. However, since the 4kV feeders are more numerous, their exits from
the substation often need to be underground, perhaps going a quarter-mile or
more underground before reaching an overhead riser. As a result, cable failures
on the exit cable, which would nacessarily cause a lockout of the entire feeder,
can be a common problem and one that will get worse as the very old cable in
the similarly old conduits begins to reach the end of its useful life. We
recommend that CEl continue its program of inspecting, maintaining, and even
testing such cable in its attemnpt to prevent outages of this type.

+« Respond to Non-Backbone Multiple Customer Interruptions: Sole focus on
. protecting the feeder backbone will inevitably lead to problems with respect to
customer satisfaction. Whether a customer happens to be served by the
backbone or off a tap brings no solace when confronted with an interruption in
service. To address this, we suggest establishing a threshold criteria in terms of
repeat interruptions (a pre-specified number of interruptions within a specified
time frame) to initiate a proactive responsa. Obviously, all customers will get their
service restored. The issue is when and to what extent a more comprehensive
solution will be put in place that will prevent future outages. The following
programs are natural candidates for this type of approach:

Worst Performing Devices

While it may not be cost-affective to try to avoid every outage on evary device
{especially when there is no abvious pattern that would lead one to target a class
of devices as being most likely to fail), a program that focuses on repeat-
offending devices is likely to be cost effective because It targets those few
devices that have demonstrated a tendency to fail repetitively. indeed, since
each outage requires the utility to deploy resources to respaond, if some effort can
be made to fix the problem the first time {or with a single follow-up vislt) the cost
of the remediation may well pay for itself in short order through avoiding future
restoration frips (to say nothing of the cost of dealing with customer complaints.).
A criterion along the lines of reviewing all devices with 2 failures in a month (or 3
within a quarter) would seem appropriate.
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. URD Cable Replacement

The main reason that utilities are replacing failure-prone URD cable is to avoid
customer complaints from repetitive failures and also to save repair costs. Once
a cable starts to fail, the time between failures begins to accelerats. It is worth
noting that the impact on SAIFI and CAIDI of a utility’s entire URD replacement
praogram, which may run from hundreds of thousands of dollars to even many
millions of dollars for some utilities, is usually not very significant. This is because
URD cable runs tend to involve only 10 to 50 cusiomers, so each outage is a
small one. As such, even if a utility were 1o experience a few hundred URD cable
failures per year, it would cause less than 10,000 customer interruptions for an
impact of about .02 on SAIFI for a utility with 750,000 customers like CEI. For this
raason, we recommend that CEl sustain it's policy of replacament of URD cable
after three failures on tha same seciion.

1.3.2 Reduce Outage Duration

As previously stated, CEl has made a stepped improvement in CAIDI since the
20022003 period, closing the gap to the 2009 target by 50 percent (io approximately
128.0 minutes). This amount of improvement s indicative of an “all hands™ effort, and
speaks well to the teamwork and cooperaticn that has characterized the interactions
across the various departments. That being said, the challenge to improve CAIDI by
an additional 30-35 minutes is formidable, and willl require continual fine-tuning of
many of the practices already in place. Qur analysis resuited in the following insights
and conclusions:

Staff Mobilization

. « With the exception of the Ashtabula line district, one of the more rural areas in
the system, the averall trend in CAIDI parformance from 2002 to 2006 is positive.
Ashtabula represents almost half of the territory. The Company is in the process
of establishing another line district (Claridon Township) (planned in-service date
of 2009) to help alleviate the challenges inherent to such a large area. Combined
with the new line district in Euclid in 2007, the Company is taking significant
measures 10 improve initial response time,

s Pre-mobilization with respect to storms offers a potentially high leverage
opportunity in eliminating customer minutes of interruption. By integrating all of
the weather-related factors (e.g. effective wind speed, heat starms, lightning) into
a common methodology, the Company can develop an empirical basis to
augment the intuitive and experiential approach already being used to mobilize
staff (in anticipation of a storm).

« Other staff mobilization-related practices (First Responder, Calfl-out, and
Alternate Shift) appear to operating effectively; the most dramatic being the
impact that the alternate shift has had on average outage duration during the
3:00 PM to 8:00 PM time frame (it is virtually indistinguishable from other time
periods).

Wark Flow

+ The concept of applying partial restoration (“cut and run") appears to be a normal
practice across the Company, and should definitely be continued. This is
especially/true on feeder backbones and large taps, even when that may involve

2007 Focused Reliability Assessment of CEl Page 19
October 2007



‘cutting’ perfectly good conductor in order to isolate faulted spans, so that crews
can then ‘run’ to restore the remaining parts of the circuit.

» The Company has used the split and hit method on underground cable effectively
for years; this is an industry leading practice and we recommend its continued
use.

Communication

« The Company effectively employs all industry accepted norms in keeping all
parties informed about the current state of restoration efforts and establishing a
culture of continucus improvement through forums geared to constructive sharing
of experiences and circumstances, both positive and negative.

1.4 Long Term Assessment (10-Year Vision)

The Company’s fong-term success depends on the Company's Implementation of
FirstEnergy's Asset Management-based Business Model. The Company is in the
process of developing a strategy that integrates the refurbishment (and even
replacement) of an aging electric infrastructure and revitalization of the Company’s staff
with a sound capital spending prioritization process. We believe this is foundational to
the Company achieving sustained (l.e. 10 year) 1% or 2".quartile performance in
reliability (as measured by SAIFI and CAIDI) and for that matter may be a critical
success factor in realizing the 2009 performance targets.

The key driver to realizing this vision is the amount of capital to be invested in the assets
and then to properly allocate the capltal in a manner that wiil yvield the highest return in
terms of improved performance. Therefars, the following discussion will first highlight the
key points arrived at during the assessment of the Company’s Capital Expenditures
process and then address the issues of a deteriorating electric infrastructure and aging
workforce,

1.4.1 Capital Expenditures

Level of Spending

Figure 1-8 presents a nearly 20-year trend of the ratio of Gross Distribution Plant
Additions / Depreciation for CEl and for a composita of 10 U.S. elactric utilities. Tha
utilities in our reference composite measure were selected from similarly sized,
Eastern U.S., urban/suburban systems. As discussed in Section 8.0, we selected this
ratio as the most appropriate way to make relative comparisons of capital
expenditures because it provides a practical and generally stable relative measure of
investment levels among systems; moreover, it offers an indicator (albeit imprecise)
of “reinvestment” in the system. To “dampen” the effect of extraordinary single year
evants (e.g. an extraordinary event or year), we prepared this data in a 2-year rolling
average approach:
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Figure 1-8
CEIl Capital Spending vs. Similar Systems {1988-2006}

20-Year investment Trand {2 yr Rolling Avy.)
CEl vs. Avg. of 19 Similar Systems
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The implications of this comparative analysis are as follows:

The Company's capital spending pattern over time has been consistent with the
industry trends, albeit always at a lower fhan average level of spending for all
yaars of this review.

The Company has exhibited a strong investment pattern since 2003 and one that
ls counter to general industry trends {i.e. CEl's investment has been increasing
when the industry is relatively flat). This suggests that the Company has recently
sought to return to a more “normal’ level of investment. In fact, the Company’s
2006 capital expenditures were $69.1 milion, an amount $8.1 million greater
than the amount originally budgeted; and a similar pattern occurred in 2005,
when CEl's actual capital expenditure was $47 5 million or $11.7 million greater
than originally budgeted. Thus, we can find no evidence that FirstEnergy is
“‘starving” the CEI system in recent years — further confirming the conclusion that
the CEl system is clearly an investment priority within FirstEnergy system of
companies.

The Company’s current capital plans also suggest that this slevated level of
capital investment will continue in 2008 and beyond. Further, current (relatively
higher) capital expenditure levels are scheduled to ba sustained over the next
faw years.

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

So, from a forward-looking perspective, the Company appears to be at the “right”
level of capital spending.
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Commitment ta Reliability

We then analyzed the capital spending from a reliability perspective, both from a
priority (vs. other capitel commitments) and commitment (level of funding)
perspective. This review resulted in the following observations:

+ QOverall “reliability-related” investment in 2006 was substantial, accounting for at
least one-third of the capital spending during that year. In our experience, this is
a strong investment pattern when compared to other, similar systems.

« “Reliability-ralated” 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 2006, it is clear that reliability-related
investment was one of the company’s highest priorities in 2006.

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,

Capital Planning and Improvement Process

The assessment next shifted to evaluating CEl's capital planning processes
(including Project Prioritization) to verify the extent to which they begin with a clear
identification and expression of system needs or issues (expansion commitments,
raliability problems, efc.), are evaluated with a systematic and risk-considered
approach that is designed fo achieve optimal resuits given reasonable constraints
(seasonal scheduling, availability of specialty toois or crews, etc.), and are automated
to achieve systematic and reproducible results where appropriate. In so doing, we
developed the following insights:

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

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

s Implementing industry best practices would lead CEl to deveiop integrated
systems that link the investment evaluation process and subsequent priorltization
and funding to overall strategy (l.e. the investmants contribution to meeting
strategic objectives tied to system reliability, financial return on investment, etc.)
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 of this Asset Management initiative that relates to these
capital-related processes is CEl's implementation of a Capital Prioritization
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process (this project was inaugurated during the 2™ quarter 2007 just as this
assessment was initiated). The approach and toolset (one of several available in
the marketplace) has been developed over multiple years with numerocus 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.

Capital Processes Integrity

Our assessment of the integrity of CEl's capital-related business processes focused
on whether these processes have been implemented as designed. From our
interviews and a review of CEI's records related to the Company's capital planning
and prioritization processes, it is apparent that the processes as described by
company's management and technical team are being implemented as Intended.
These processes have high visibility and a large number of participants in all of the
varying process stages defined above. There is an appropriate documentary trail to
support that its conclusions and actions are implemented as planned.

At the present time the Company lacks a rigorous data relationship capability
between the RPA database (a Lotus Notes application) and the SAP system (which
tracks actual project activity). Although such conditions are less than ideal, they are
also not uncommon given the complexity of maintaining interfaces between
enterprise-based transaction systems (such as SAP) and active, Company-developed
planning tools (such as the RPA system). Consaquently, it is not possible to easily
track and report “end-to-end” the performance of all RPAs through construction and
completion (or deferral) in an automated way. Ideally, our anaiysis would have
included an assessment to test whether the capital plans as approved from the RPA
database were implemented (wholly or partially) as they are planned in SAP (i.e. —
did “approved” projects actually get built and on what schedule?) Similarly, we also
would have checked the process “in reverse”, to determine that all projects that were
constructed do indeed tie rigorously to an RPA (or not). At the present time such an
assessment is not available in an automated way.

1.4.2 Refurbishment and Replacemesnt of Aging Infrastructure

In assessing the Company’s electric distribution infrastructure, 4 substations and 15
circuits (4kV, 13.2kV and 34.5kV) were inspected with a strong bias towards worst
performing circuits ‘and substations with a recent history of equipment problems.
Other than to acknowledge the age of the equipment in the substations, the more
significant programmatic-related insights originated from the circuit inspections:

e The CEl inspection records were adjudged adequate in thelr representation of
the material condition of the system. However, there were 132 exceptions noted
by UMS Group (on clreuits previously inspected by CEl), that were not noted in
the circuit inspection recards.

e 128 of the 320 open exceptions were categorized as reliability-related (i.e.
vegetation, broken cross arms, severely damaged pole or damaged lightning
arrester). Of those, 41 could cause customer interruptions at any tims. However,
the reliability concem has less to do with these specific exceptions, and more to
do with the accumulated effect of an accumulating list of exceptions and the
compounding impact they might have on the overall material condition of the
system. |

|

2007 Focused Reliability Assessment of CEl Pags 23
Qctcbwr 2007



¢ The overall condition of CEl's electric distribution system prasents a significant
challenge to CEl reaching top quartile performance in SAIF| and second quartile
performance in CAIDI (i.e. the industry context for CEl's current reliability
targets), particularly given the mandate to sustain this performance over a ten
year petiod. The underying causes include:

= Inadequate funding for over a decade (commencing in the earty-1990s), a
phenomenon that was common across the industry. Every indication is that
this shortfall is being addressed, but that the impact of a return to adequate
spending levels will not be realized immediately.

= 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).

NOTE: The aforementioned insights should in no way be interpreted to lessen the
importance of complying with the mandated ESSS Inspection Requirements (Rule
26) as 100 percent compliance should be the standard. It merely acknowiedges the
findings within the context of scope {the 15 selected circuits represented 347 miles of
overhead lines/circuits and over 10,000 poles) and near term impact on system
reliability (the current analysis reveals little, if any, correlation between the material
condition of the assets and reliability as measured by SAIFI and CAIDI).

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 refurbishment and replacement sirategy, 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.

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

* Recruiting and hiring of additional distribution line and substation personnel (in
advance of the planned retirement of a rapidly aging workforce} and using this
temporary increase in staffing to address the cormrective maintenance backlog.

As CE! implements these recommendations and integrates them with the existing
comprehensive system reliability improvement program, we need to reinforce that the
current infrastructure though aged and in relatively 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 in the future.

1.4.3 Organization and Staffing

The entire discussion to this point highlights the initiatives and practices necessary to
meet the 2009 reliability performance targets and sustain that level of performance for
the foreseeable future (nominally 10 years). An underlying assumption and critical
success factor is the capacity and ability of the Company’s staff to carry out the plan

as it is integraied with the Company’s strategic and operational plans. With that in
|
|
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mind, we parformed an assessment of the Company’s organization and staff, looking
at it from three critical dimensions:

s Sustainable Workforce: Addressing CEl's ability to maintain its staffing levels
and knowledge base at a level sufficient to carry out its mission with respect to
system reliability.

Table 1-9 shows the Departments/Functions/Positions that were the focus of this
portion of the assessment.

Figure 1-9
Critical Staffing Categories
Department Function — Positlons
Reliability Regional Dispatching Regional Dispatcher
Distribution Line Line Leader Shift
Lineworker Leader
QOperations Services Eisﬁibulinn Lineworker
Engineering Services Engineer
Distribution Specialist
Subsiation Retay Tester
] Elactrician Leader
Operations Support UG Network Undarground Elactrician Leader Shift
Undarground Elactrician Leader
Underamund Electrician

+« Workforce Management. Evaluating CEl's ability to keep pace with its
inspection and maintenance requirements, improve outage rasponse, and
execute the capital spending plan (specifically New Business and
reliability/capacity projects).

» Reliability Culture: Focusing on CEl's effort to ensure that its sustainable and
well-managed workforce is aligned {(at all levels) to the requirement to improve
averall system reliability.

Current Organization and Staffing (and any enhancements) will have litlla if any
immediate positive impact on CE! meeting its 2009 Reliability Performance Targets.
However, failure to confront the issues in an urgent and comprehensive manner will
compromise the Company's ability to achieva the objective of 10 years of sustained
1% and 2™ quartile reliability parformance.

The three elements of organization and staffing are obviously interrelated in that a
sustainable workforce, properly staffed and alignhed to the priorities of the
organization will balance the inspection and maintenance, outage response, and
capital project requirements. In terms of current status across these three
dimensions, there are two areas that we consider critical in support of the long-term
vislon:

* The challenge of replacing a rapidly aging work force within a fairly tight O&M
budget; and ’

» The need to address the CM backlog across all line districts.
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Aging Work Force

Figure 1-10 below presents the age profile of the staff within each of the functions
shown in the above table (Figure 1-9). Qver 48 percent (308 employees) are 50 years
of age (or older) and are likely to retire within the next 10 years. Tha current policy of
maintaining a one-for-one hiring policy with respect to managing attrition is certainty
valid when doing “like for like” replacements in terms of experience, knowledge, and
leadership acumen. The reality is that the Company is replacing the more seasoned
individuals with “entry level” hires. Though the P3I program provides an outstanding
foundation for a new hire, it does not replace the 3-5 year apprenticeship period
necessary to becoma fully productive in the field, let alone the value provided by
someone with over 20 years of field experience.

The impact of this dynamic is already being felt among the Regional Dispatchers
where 35 percent of the staff has less than 2 years experience. This cannot heip but
have a short term negative impact on service restoration.

Figure 1-10
CEIl Employeas by Age and Function

Function Current Age Total
<30 X038 40-49 50-58 »58
Gubstation 13 7 29 B) 11 120
Distribution Line 42 60 96 152 14 364
Uinderground Network 1 hL 16 25 0 51
Engincering Senvices § 10 20 33 3 T2
Regional Dispatching 5 [ 13 10 0 H
TOTAL) 67 B4 174 280 28 443
PERCENTAGE] 10.4% 14.6% a71% 43.8% 4.4%

Related to the issue of an aging workforce is the fact that over 55 percant (38 of 68)
of the current Leadership and Management staff in these targeted areas is also likely
to retire within this same 10-year time pericd. The pipeline for future Leaders and
Managers is typically composed of the Non-Managers (included in Figure 1-10) that
currently range in age from 30-39); this pipeline is clearly constrained.
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To mitigate these effects FirstEnergy has taken a number of steps to address this
challenge, most notably the PSI Program. The PS| program could certainly be
categorized as an industry “Leading Practices” approach to recruiting, training, and
assimilating entry level employees. The challenge is the pace at which this staffing
shortfall, a decade in the making, can be addressed. This Is particuiasly acute given
the other realities of budget and headcount constraints and general availability of
labor. Unfortunately, there is no shoricut to developing future leaders and managers.
This will require an aggressive outside recruiting effort, coupled with a well-conceived
leadership and management development program.

Corrective Maintenance Backlog

Figure 1-11 portrays our assessment of the Company's performance across the major
work streams that compete for resources on a day-to-day basis. In short, CEl has
maintained a fairly good balance, with one notable exception: Distribution (Line)
Corrective Maintenance. There are a number of parallel actions to take in addressing
this shortfall:

¢ Explore opportunities to out-source more capital project work, thus freeing up the
distribution line resources to address open exceptions/deficiencies identified
during the circuit inspections.

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

e To the extent that an accelerated hiring program Is instituted, apply the
temporary “excess staff” to closing out the CM backlog.

Figure 1-11
Workforce Management Assessment

Measure Performance Comments

Substation Praventive : 4 Significant PM Backlog on track for resolution by EOY 2007
Maintenance with existing staff levals)

Distribution Line Mix of in-house staff (light duty personnsl} and staff
Preventive Maintanance supplementation with contractors {former CEl amployees

Substation Corrective Current staff able to keep pace with exceptions identified
Maintenance during substation inspactions

Distribution Corrective Significant backlog. Resolution hinges an accelerated Senior

Maintenance level raplacement strategy/increase in contracied work
Outage Rasponse Steady improvement in response time (CAIDI} noted since
2003
Capital Spending On track. incraase In contracting Capital Projects will free CEI
2 resources to address Corrective Maintenance
LEGEND

ON TRACK
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1.4.4 Asset Management

The issues relating to capital expenditures, refurbishment/repiacement of an aging
infrastructure, and organization and staffing wil be comprehensively and
programmatically addressed as the Company transitions to the Asset Management
Business Model. Our overall interpretation of this more global initiative in the confext
of the 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 slectric system reliability. At the same time, we also believe
it represents perhaps the single greatest risk to overali system reliability because of
the potential uncertainties created by any major organization restructuring and new
processes,

Figure 1-12 below summarizes some of the major risks and opportunities that CE} will
face as it develops its Asset Management organization:

Figure 1-12
Opportunities & Risks of First Energy's Asset Management Initiative
Opportunity Risk

FirstEnergy-wide “best thinking’ and “best practices’ | Local technical and reliability expertise is diminished
applied to the CE| system by a strong centralizing rearganization
Economias of scale asset data analysis, systems & Unnecessary data collection not linked to key asset
tools, and equipment purchases reliability decisions
Circuit Heaith Coordinators (CRCs) with strong, local | Inadequate skills and gualifications of CRCs in a
accountability for circuit performance. critical rols; diminished sense of accountability in

other departments
Vastly improved asset date and inspection Lincertain or undear organizational relationships for
performance. 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
initlative be actively monitored for impact and offectivensss over the next 12-24
months.

1.5  Summary of Recommendations

The following recommendations present our view of the actions that will bring CEI into
compliance with the 2005 ESSS Rule 10 Action Pian (and more specifically to meet the
2009 SAIFl and CAIDI targets). Many of these items have already been initiated or
implemented, providing further evidence of the sense of urgency and importance CE!
assigns to meeting these commitments. Sections 2.0 through 8.0 of this report not only
expand upon the factors that drive these recommendations (offering additional
suggestions and insights related to positioning CEl as an example of “best practices” in
the area of electric system reliability), but they also address In more detail the challenges
and opportunities related to achieving the longer-term 10-year vision.

Note that the “Impact” described in the table below combines the potential of a specific
recommendation to impact reliability (as measured by SAIF} and/or CAIDI} with our
assessment of the current capabilities of the CEl staff. As the Company’s expertise and
associated competencies improve (particularly in the area of lightning protection), thesa
initiatives can yield further improvements in overall reliability.
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The Tier 1 initiatives summarize the impact and estimated cost of actions where the
Company will achieve the highest “value” for the capital and/or O&M dollars expended.
The Tier 2 initiatives outline the next leve! of actions to fully address the current gap (and
then some) between the 2006 performance and the 2009 targets. Figure 1-13 provides a
tabulation of the impact and associated incremental costs:

Figure 1-13
Reliability Impact and Cost Summary
SAIFI CAIDI
Impact Cost Impact Cost
| Tiar 1 {17] $5.3M {20 minutes) $0.225M
Tier 2 (.13) $17.6M {5 minutas) $0.100M
Total {.30) $23.4M {25 minutes) $0.325M

For SAIFI we recommend (as a minimum) adopting all the tier one actions and the tier 2
actions for sectionalizing the feeder backbone (SI-4). This presents the most cost-
effective solution as this combination of Tier 1 and Tler 2 results in a projected SAIFI
reduction of 0.20 from 2006 actual performance at an incremental cost of $7.8 million.
For CAIDI we recommend impiementing all the actions summarized in Section 1.5.2 and
discussed more comprehensively in Section 6.5, resulting in a reduction of 25.0 minutes
at an incremental cost of $325,000.

In terms of establishing the baseline from which to measure the SAIFI and CAIDI
impacts, we have adopted the following approach (working in conjunction with CEI
Management):

o CEl's 2006 SAIFI performance was 1.17 (almost identical to the 12-month rolling
measure as of the end of September 2007). Therefore, we suggest maintaining the
2006 performance leval as the SAIF| bassline.

= CEl's 2006 CAIDI perfformance was 128.3 minutes. CEl has, in fact, implemented a
number of improvement measures over the past few years that have yielded
significant improvement to CAIDI (the Year-to-Date CAIDI for 2007 is 105.5 minutes).
Admittedly, 2007 has been a “good” year in terms of storms {particularly those “minor
storms” that almost reach the threshold for exclusion); thus, it would not be prudent
to use that figure as the baseline. Howevar, applying a historical perspective o this
years performance level, one can normalize the 1055 minutes to a more
representative and conservative number (from which to apply the impacts of these
recommendations). Since a “typical” year' has, on average, 4 storms that do not
quite make the threshold criteria for a major storm (i.e. excludabie); and there have
been none in 2007, we suggest adjusting the CAIDI baseline to 120.0 minutes
(assumes 4 storms with the average experienced CAIDI impact of 3 to 4 minutes).

Therefore, full realization of these recommendations will result in an estimated overall
SAIFI of less than 1.00 and a CAIDI of 95.0 minutes. 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. Fer example, the reduction
of subtransmission, substation, and backbone outages could shift the mix of outages
from those of relatively short duration o those with longer duration. In a sense, the
success of the SAIF initiatives can negatively impact pragress on CAIDI. These types of
effacts can be ana!yzed and accounted for should they occur, adding more emphasis to
|
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the importance of close communication and coordination between CEl and the Staff to
ensure a constructive dialogue that acknowledges accomplishments and promotas joint
problem-solving should these variances be realized.

1.5.1  SAIFl Improvement Recommendations

(Refer to Section 5.5 for more discussion around the proposed actions)

Tier 1

Sl i G M

s, B

(026)

B et )

SIM {348 per CI vodad)

S

12/31/2008
5i.1 | Enhanced Tres —
Trimming Tier 2 {.020} $3M (3200 per Ct avoided) NOTE 1
Tler 1 .010} $1M (§133 per Cl avoided) 12/31/2008
SI-2 § Lightning Prolection
ghtning Tier 2 (067} 2: ! M )(5225 per Ci NOTE 1
Line/circuit inspection
Si-3 | and repair pricritization NA {.035) $0.5M ($19 per Cl avoided) 12/312009
scheme
[ 2M j
s1a | Sectonaiize the Tier 1 {033) $2M ($29 per C! avoided) 9i30/2008
Backbone Tler 2 {033) $2M (559 pre Cl avoided) 5/31/2008
Replace three-phase Negligible Basad on
sk5 | reciosers with single- NA | Number Planned for | 320K per Rotrofit anc §123 NOTE 2
phase reclosers 2007 P
Selectively apply instant 33 circuite with instant
S8 rip/ imed re-close NA trip off No incrememtgl cost NOTE 2
Inspect, maintsin, loet Tier 1 (.o1) $1.2M ($159 per Cl avoided) 12/31/2008
EI-7 ] and repair/replace as
necessary 4kV exil cable | Ther2 (.005) $1.3M ($397 per Cl avoided)
Usa Worst Performing .
518 Davicas information to NA Lg“i?d Impact Additional cost not refated to NOTE 2
develop a worst-CEMI (Sa‘t‘.if:“;t?;‘) improving SAIF|
program staci
Limited impact Additional cost not related o
Sl-g B;%’;b::“m‘"m“‘ NA | (Customer impraving SAIF! (already NOTE 2
Satisfaction) budgeted)
Integrate the Circuit
Haaith Coordinators with . No incremental cost
5110 the ESSS In 4 NA Gl Avoidance (previously budgsted) NCTE 2
Program
Continue to address the
o . Pravent detericration .
_ operability of switches on No incremental cost
SI11 1 the subtransmission NA - Facmrensmission | (praviously budgeted) NOTE 2
syslem
Continue to replace Preveni deterioration No inpremental cost
circuil breakers and of substation SAIF (pravigusly budgeted)
relays at the substations S breaker
Sl-12 NA | replacement projects | $1.0M for S breaker NOTE 2
scheduled for 2008 — || replacement projects
expected SAIF!
improvernani of
(0.014)
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NOTE 1: Qur initial recornmendation acknowledges that the cost-benefit trade-offs for these lier 2 actions do not
warrant CE| action at this time.

NOTE 2: These actions are elther situational (with litthe or no anticipated impact to overall system refiabifity) or already
in full implenentation (whera any incremental improvement to SAIFI has largely been realized). They are provided for
purposes of management visibility as they are viewed as complimentary (necessary) to the 2009 chjectives,

1.5.2 CAIDI Improvement Recommendations

(Refer to Section 8.5 for more discussion around the proposed actions)

Tier 1 (6 minutes) $100,000 (32.22 per 100 CMI 6/30/2008
SR-1 Syst'e_n'la?ize staff Pra- -
mobilization Tier 2 (5 minutes) $1G0,000 {$2.66 per 100 CMI} 6/30/2008
Fully implement
partial restoration for
SR-2 OHL (“Cut and Run™} NA {4 minutes) $125,000 ($4.17 per 100 CM1) NOTE 3
and URD (“Split and
Hit")
i .
SR-3 z;"'hye‘;fa":n";":’s'#g NA (4 minutes) | No incremental cost NOTE 3
Racruit/Train New R
S5R4 Dispatchers NA NOTE 4 No incremental cost NOTE 3
st oo (@ it
Township (15D 2009) 20082009 No incremental cost (already
SRS | and Copure benefitef | NA Additional (2 | inchuded in the budget) 12/31/2009
ice center in minutes) after
Euclid (started in 2000
2007)
Reevaluate Level of
SR-6 Staffing with respect MNA NOTE 4 Undeterminsd NOTE 3
to outage response
Si1to || Impaci of Cl reduction ) -
SL7 on CMlg NA (5 minutes) Defined within SI-1 ta Sk7 12/31/2008

NOTE 3: Thess actions are already in full implementation; improvement in both areas is called for, requiring constant
reinforcemant and monitoring.

NOTE 4: The impact on CAID! is indeterminate in that the intent of these actions is to proactively avaid a negative
mpact to CAIDI

153 Long-Term Recommendations

The foundational elements that comprise an integrated approach to realizing
sustained performance over a 10-year period are discussed in Sections 7.0 and 8.0
of this report. As such, the benefits to be derived in terms of SAIFI and CAIDI cannot
be specifically quantifled, nor are they necessarily “an action”. In fact, these specific
initiatives are properly categorized as key elements to the Asset Management
Strategy just being formulated at the FirstEnergy level and are being implemented
within the Operating Companies as this report was being prepared. They are being
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listed here for the purpose of establishing visibility and to ensure the linkage of this
strategy to the overall result of this assessment:

Maintain Capital Spending at the level currently planned for 2008 ($84.7 million)
for a minimum of 5 years. Note that this budget level includes both Transmission
and Distribution.

Establish and adhere to “Reliability-related” investments (which could include
capacity projects as well) at levels, percentage-wise, commensurate to those for
2007.

Consistent with the development of the Asset Management Strategy develop a
comprehensive plan to replace andfor refurbish the current electric distribution
infrastructure, while in parallel implementing the shorter-term reliability measures
identified in Sections 1.5.1 and 1.5.2.

Accelerate hiring to facilitate the assimilation of new personne! in advance of
anticipated atfrition (due to retirement). CEI's plans to increase head count by 50
in 2009 {payrcll increase of $2.5-3.0 million) and then maintain pace with attrition
presents a rationale approach to the challenge of replacing an aging work force
while remaining committed to the PS! program. In fact, the increase in headcount
will provide a 2-year acceleration with respect to replacing senior staff (refer to
Figure 7-22).

Work cooperatively with the Staff to redefine the ESSS Inspection Requirements
(focus, frequency and follow-up of exceptions) so that they more appropriately
align with achieving the 10-year vision.
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16  About UMS Group

UMS Group is a private consultancy headquarterad in Parsippany, New Jersey.
Founded in 1989, UMS Group also has offices in the United Kingdom, Dubai, and
Australia. UMS Group has served more than 300 utility clients around the globe.

The websits www.umsgroup.com provides extensive information about the company, its
services, clients, and experience.

The UMS Group project team for this assessment was composed of the professionals
described in the following subsections.

16.1  Jeffrey W. Cummings

Mr. Cummings is a Principal at UMS Group with extensive consulting and core
business process reengineering experlence with utility clients in North America.

His experience includes over 25 years of management, engineering, and marketing
experienca in the ulility industry. His experience includes strategic and business
planning and implementation, and organizaticnal change management Mr.
Cummings has a diverse background in power generation, as welt as in fransmission,
distribution and substation planning and design.

Prior to Joining UMS, Mr. Cummings owned and operated his own consulting
practlce He also served for 11 years in various leadership capacities at a major
englneenng and technical services corporation. He holds a Master of Science Degree
in Operations Research from the U. S. Naval Postgraduate School.

1.6.2 Daniel E. O’Neill

Dan O'Neill is President and Managing Consultant of O’'Neill Management Consulting,
LLC, specializing in serving utility clients. He has personally led more than fifty
engagements with many of the largest utilities as his clients, and has played a leading
role in T&D reliability and asset management, speaking at conferences, publishing in
industry journals, and acting as a resource for his colleagues and for many in the
industry.

In addition, Mr. O'Neill has over twenty-two years of industry experience, including
four years as a utility financial executive and the remainder with major consulting
firms serving the indusiry. Besides his asset management and reliability work, he has
consulted on decision analysis, activity-based budgeting, work management, and
information systems planning.

He holds a Ph.D. in economics from MIT, taught at Georgia Tech's College of
Industrial Management, and is past president of the Atlanta Economics Club and of
The Planning Forum's Attanta Chapter.

1.6.3  James M. Seibert

Mr. Seibert is a Principal with UMS Group's Energy Delivery practice and has served
as the Managing Director of its Middle East and European business unit. He has 18
years of experience as a management consultant to electric & gas utilities in the
Transmission, Distribution, Customer Service and Shared Services functions. Prior to
joining UMS Group in 2001, Mr. Seibert was most recently a Vice President and a
Director of the Energy Delivery practice at Navigant Consulting, where he spent over
8 years leading process improvement, operations analysis, and merger integration
efforts. Prior to his work at Navigant Consulting, Mr. Seibert spent 5 years as a Senior
Consultant with Andersen Consulting (now Accenture) where he led projects to
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develop Customer Information Systems and Work Management Systems at major
electric and gas utilities.

| Mr. Seibert holds a Master of Business Administration degree from the University of
; Chicago and a Bachelor of Science degree in Industrial & Systems Engineering from
i the Ohie State University. He is also licansed as a C.P.A.

2067 Focused Refiability Assessment of CEl

Page 34
October 2007



2.0 Electric infrastructure Review
21 Purpose

The purpose of this section of the report is to summarize our review of CEl's electric
system infrastructure with a specific focus on its impact on reliability. Our approach was
designed to satisfy three specific goals:

» Verify the accuracy of the system condition records via a selected sampling of
records across CEl's 2 substation areas and 9 line districts. This sample was
develaped inh a collaborative effort among UMS Group, PUCO staff, and CEl, with a
bias towards inspacting the worst-performing circuits and substations. Our objective
was expressly not to conduct a statistically rigorous sample of the entire system;
however, the sample was intentionally constructed with a modest scale to represent
as much as possible the geography, customer density, system design and voltage
levels (specifically 4 kV, 13.2 kV, and 34.5kV) of the system. Presuming that we
could conclude that the records accurately depict the material condition of the
electric system, UMS Group would then proceed to analyze and assess the current
condition of the electric system infrastructure based on a further recards-only review
and compare it to other similarly configured utilites using the Company’s existing
asset condition and health records and asset age data.

+ Visually assess the physical condition of this same sample of system assets
relative to industry standard. Though the majority of the system condition
assessment would be made using CEl's records (provided they proved to be
materially accurate as noted above), we saw this additional element as a necessary
yet efficient way to augment our efforts by physically assessing the condition of the
electric system.

s Determine the effectiveness of and adherence to CEl's Field Inspection
policies and practices. While inspecting the cross-section of substations and lines
across all areas and districts, UMS Group conducted a simultaneous review of the
field inspection policies and procedures (and the Company's compliance thereof)
and used this review of the selected cross-section of the system to determine if the
Company’s policies and practices are achieving the desired outcome. The specific
details of our insights, findings, and conclusions regarding this review are contained
within Section 5.0 of this report.

2.2 Overview of the FE/CEI Electric System

FirstEnergy (also referred to as “FE”) is a diversified energy company headquartered in
Akron, Ohio. Its subsidiaries and affiliates are invoived in the generation, transmission
and distribution of electricity; marketing of natural gas; and energy management and
other energy-related services. Its seven electric utility operating companies comprise the
nation's fifth largest investor-owned electric system, serving 4.4 million customers within
36,100 square miles of Ohio, Pennsylvania and New Jersey. FirstEnergy's Corporata
Vision is to become the leading ratail energy and related services suppfier in their region,
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Figure 2-1
First Energy Oparating Company Territories

i Ohio Ediscn

# The Hurinating Company

W Toledo Edison ’

E Penn Powar

N Peneleg

# Mat-Ed ‘
8 Jersay Central Power & Light

The Cleveland Electric lluminating Company {The llluminating Company or “CEl")
serves 761,972 customers over an area that spans 1,683 square miles. lts electric
system consists of over 200 distribution substations (with 640 transformers and 2,386
circuit breakers) and 1,375 distribution and subtransmission circuits with 13,874 miles
{8,473 overhead and 5,401 underground) of line and 149,943 distribution transformers.
This assessment focused on the following:

o 4kV Distribution: The majority of 4340V systems are within the municipal limits of the
City of Cleveland and the immediately surrounding suburbs, with some “islands”
outside this area where as the 4800V systems are found east of State Route 3086.

» 13.2kV Distribution: The 13,200V systems are found in municipal areas that
developed subsequent to 1960.

» 34.5kV Subtransmission: The 36,000V subtransmission systams are found
throughout the CEI service territory except in Downtown Cleveland. They supply the
larger commercial and industrial customers and distribution substations.

CEl also has a rather expansive 11kV subtransmission system (approximately 300
circuits) constructed almeost exclusively as a ducted underground system providing
service directly to CEIl distribution substations and large three-phase custcmer vaults in
addition to a 120/208 V secondary network. As such they have built in redundancy and
are therefore rarely a source of significant number of customer interruptions. Therefore,
this portion of CEI's Reliability Assessment did not address the 11kV system,

2.3  Scope and Approach

As a precursor to this review, 15 circuits were selected by totaling the number of
Customer Minutes of Interruptions (CMIs) from 2002 to 2006 and noting those circuits
that were candidates for a “worst-performer” classification, while ensuring proper
representation across the 4kV, 13.2kV and 34.5kV distribution and subtransmission
systems as well as the 9 line districts. Similarly, 4 substations were selected in
consultation with PUCO staff, with a bias towards those substations with prior equipment
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reliability issues. Figures 2-2 and 2-3 below identify and provide key demographic
information on the selected circuits and substations.

Figure 2-2
Listing of Inspected Lines and Circuits

40004-0014 25 857

34.5kV 40181-0019 17 529
40159-0021 33 1026
50152-0030 4 163

13.2kV 40109-0008 8 337
40156-0010 6 191
40120-0019 4 206
40024-0003 39 553
40218-0002 g2 2823
40132-0003 12 532

oy 40141-0008 10 390
40049-0001 9 358
40052-0003 10 455
40190-0001 68 1364
40124-0003 10 403
TOTAL 347 10,187
Figure 2-3

Listing of Selactad Substations

40168 138/36kV

9 a3
40180 13kV 2 6
40126 13kV 1 5
40092 4KV 3 10
TOTAL 15 54

We conducted this inspection through a process that included standardized inspection
checklists (refer to Section 2.6 for the format of these checklists) for both the
Lines/Circuits and Substations inspections to enhance the accuracy and comparability of
our results.

231 Line/Circuit Inspections

UMS Group conducted an averall visual inspection of the lines/circuits with a random
inspection of reclosers and switches, Figure 2-4 below provides a description of this
process where the most recent patrol inspection report was used in conjunction with
the UMS Group inspection checklist to identify, document, and photograph
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exceptions. These results were then compared with the various company inspection
reports (Wood Pole and Reclosers) and Maintenance Records to assess the
completeness and accuracy of the Company’s racords.

Figure 2-4 below summarizes the inspection and analysis process.

Figure 2-4
Lines / Circuits Inspection and Analysis Process

Patrol Additional Weoed Pole Inspections
Inspection Ig‘pnii!l;: Inspaction Recloser Inspections
Report b Records

inspect Obesrve Line Documant Mote Gaps Consolidate
Lines at Condition Exceptions/ ::i'm And Substation
Em" In Tranat Take Photow Excaptions Reporty

Adeguacy o! Records

Physieal Condition of
s Lines {Circuits)
Visual Wnspection . Fﬁact'wenass of Field
Random Inspection af Recie: All Mainienance nspection Program
and Switches H':;:m"“ Wark Performad on
atary Line (Girowit)

23.2 Substation Inspections

UMS Group systematically performed a random inspection of circuit broakers,
transformers, and switches adhering to the following minimum criteria:

» Breakers: 2-SF6 (HV); 2 Oil (HV) and 3 LV (or minimum of 5)
¢ 2 Transformer Banks

+ All Auto-Transformers

+ All associated Switches with the above

Figure 2-5 below outlines the process that we followad in assessing the adequacy of
records, the physical condition of the substations, and the effectiveness of the Field
Inspection Program (discussed further in Section 5.0). As with the Lines/Circuits
Inspections, all noted exceptions were documented {photographs were taken) and
compared with the Company's existing inspection and maintenance history. In so
doing, exceptions were noted, compared with the inspection records (to verify that
they had been previously identified), and correlated to the maintenance records (to

gain insights into the Company's follow-up activities that result when discrepancies
are identified).

2007 Focused Reliability Assessment of CEl Page 38
October 2007



Listing of all Major Equipment
Documented Condition of all
Major £guipmant

Figure 2-5
Substation Inspection and Analysis Process
inspadtion
Ingpection Racords
Checkiist {Pravious
Month)
Inspact Document ldentify
Selected Inypected Exceptiona/ ;::2‘;
Substation Components] Take Photoa
— —-_
o
Within a salacied substation a random
ingpection of Breakers, Transformers and
Switches conducted o the following |
minimum critaria; | Maintenance
Bregkers {2-5F6 (M) 200 {HV) History

and 3 LY or minimurm of 5)

2 Tranaformer Banks

All Auto-Transformers

Al associated Switches with the
above

All oltwer Maior Equipment

2.4 Resuits of the Assessment

Consglidate
Substation
Exceptions Raports
Adequary of Recorrds
Physical Condition ot
Substations
EHectivenass of Field
All Maintenance Work Inspaction Program
Pertormed on Major
Eqipment

In assessing the overall results of this review our comments here are focused on the
adequacy of the inspection records and the material condltion of the assets from the
view of their impact to overall system reliability. The challenge was to develop a
methodology that effectively answered the following questions:

« Can the inspection records (and as an extension all eleciric distribution records) be
used to accurately assess the material condition of the assets?

* Are there any insights, recommendations, and conclusions that can be developed
from this information to address the overriding objective of improving overall system
reliability (as measured by SAIF! and CAIDI).

Figure 2-6 below provides a high level view of the process we followed to accomplish
this charter. Its objactive was to translats raw field inspection data into information and
then develop a number of insights and conclusions.
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Figure 2-6

Conditlon Racords Review and Analysis Process

Coflect Fiaid

Infarmation

241

Refer to Figures 2-4
and 2-5

Summary of Results

Categorize

Assesa
Effectiveness of
Field Inspection

Program

Exceptions

Cifferertiate between
CEl pre-idantified
excapiions and those
found by UMS Group
inspectors

Verify the extent of any
corrective actions
implemented since the
CEl inspections

Highlight any open
exceplions with
potential reliabifty
conssquences

Refer Section 6.0,
“Maintenance and
Inspection Assessment”

Determine
Impact on
Raliability

Provida Input to
Matarial
Condition
Aasessment of

System

Figure 2-7 below provides a tabular view of the lines/circuits inspection exceptions
(and exception discrepancies). Among the sampled circuits there were ariginally 303
exceptions identified by CEIl inspectors across the 15 circuits. The UMS Group
inspectors noted an additional 132 exceptions on these same circuits. Thus, at the
time of our inspection a total 320 remaining exceptions {(CE| had addressed 115 of
the original 303 exceptions) exIsted on the sample circuits. Of these “open”
exceptions, 128 were identified as having a potential impact on reliability {e.g.
vegetation management, broken cross arm/cross arm laying on a conductor,
damaged pole, or damaged lightning arrestor).
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Figure 2-7
Lines/Circuits Ingpection Results

LR g < i B R e e D e B R Ly

R
b
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34.5kv [201B7007¢ V712006 27 19 3 WA ! 17 17
401530027 211172005 7 5 F 2 3 5 5
50152 000 TR0Z007 [ A T ) g3
132y [FEI0R0008 TZ2008 5 13 30 0 18 = 9
301560010 77172003 a9 1a 0 0 13 3 F7)
401200073 31772008 T 0 0 NA 13 13 1
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Figure 2-8 helow shows that the substation condition records are more than
adequate, Of the 11 pre-identified exceptions {i.e. reported by CEl inspectors), all but
3 had been corrected by the time of our independent review. Furthermore, the 8
exceptions found by UMS Group are typical findings for the monthly inspection cycle
(e.q. oil leaks and high/low oil) and there are no reliability related exceptions noted for
the 4 inspected substations.

Figure 2-8
Substation Inspection Results

i 4 & g
40188

" X 7 5 7
401801 F/A00a007 3 F. F B [ 7
401281 102007 3 7 0
4001 (TR K 10 1 1] 3
YOTA T 2 11 3 3 ) B Eil (]

The positive outcome of the initial inspection results in substations suggested that our
attention should focus further on the less favorable outcome in Lines / Circuits.
Caonsequently, the remainder of this discussion will focus on distribution lines and
circuits,

Figures 2-9 and 2-10 below provide two views of our further analysis. First, an
analysis of those exceptions that could cause customer interruptions by voitage

(specifically 34.5kV, 13.2kV and 4kV) and second, a review of the year the
lines/circuits were last inspected.

Figure 2-9 below present the exceptions by voitage class and type. At first glance
there seems to be little, if any, systematic differentiation of inspection results among
the different voitage levels.
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Figure 2-9
Reliability Related Exceptions by Voltage Class

RELIABILITY RELATED EXCEPTIONS
Voltage #Poles Vegetation fBr:ok”e:r;: Damagsd EI::; QI:: Total
Management Conductor) Fola Arrastor
34.5kV 2412 4 26 3 3 36
13.2kV 897 18 24 3 1 46
4V 6878 14 16 10 6 46
TOTAL,; 10187 36 66 16 10 128

Figure 2-10 below presents the distribution of exceptions based on the year the
lines/circuits were last inspectad. It also appears somewhat inconclusive. Obviously,
the existence of any exception that could lead to a customer intefruption is a concern;
particularly those on circults inspected during 2003-2005 that were previously
identified with reliability related exceptions and remain uncorrected. However, in the
context of 347 miles of OH lines/circuits and 10,187 poles, the number of reliability
related exceptions noted (128) is not considered of sufficient guantity to warrant
overriding attention. The greater concem is the accumulated effect of many
exceptions system-wide, their effact on the overall material condition of the system,
and the long term impact on CE| meeting the reliability targets and maintaining them
for a 10-year period.

Figure 2-10
Reliability Related Exceptions by Inspection Date

RELIABILITY RELATED EXGEPTIONS
Last Cross Arm Damaged
# Pol TOTAL
Inspection oles M‘;:m::'; ¢ {Broken or Da;n;ged Lightning o
age Canductor) Arrestor
2003 549 17 10 6 1 34
2004 1389 1 10 1 2 14
2005 2156 5 11 3 1 20
2006 4111 10 33 4 4 51
2007 1982 3 2 2 2 9
TOTAL 10187 36 66 18 10 128

Maintaining the focus on the open exception items that could potentially impact
reliability (and more specifically those excaptions that can cause customer
interruptions), the 128 reliability-related exceptions were reviewed and prioritized
based on whether they pose an “immediate” threat to system reliability. In reviewing
the inspection reporis (and photographs), the existence of a conductor on a cross
arm, a broken cross arm and inoperable lightning arrestor were highlighted as higher
priority than the other exceptions.

The results of this review are highlighted in Figure 2-11 below.
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Figure 2-11
Reliabllity Related Excaption Analysis

MOST RECENT CEI INSPECTION

Exception 2003 ]| 2004 1 2005 | 2008 | 2007
|Conductor on Cross Arm 1 0 0 4 1
Broken Cross Arm 2 7 5 11 D
Arrestor Open t 2 1 4 2
TOTAL 4 9 6 19 3

|OEen Reliability Exceptions ] 34 J 14 { 20 | 51 | 9 |

|Open Exceptions | e | 24 ] 72 | 134 | 22 1

The conclusion is that of the 320 open exceptions {combined CEl and UMS Group
inspactions) noted on the 15 selected circuits, 128 were categorized as reliability
related; 41 of which are significant enough to potentially cause an outage.

24.2 Adequacy of System Condition Records

As a result of their general level of completeness and accuracy, UMS Group validated
the assumption that an assessment of the current condition of the electric system
infrastructure can be based on a records-only review (rather than a further, detailed
field inspection effort). Based on this interpretaticn we present the following additional
conclusions:

+ Line/Circuit Inspactions: The CEIl line/circuit-reiated inspections (ranging from
2003 to 2007) did not capture all material exceptions and point o a2 need to
“tighten up® the Field Inspection Program. However, it is our view that 132
exception discrepancies (in the context of 347 miles of overhead lines/circuits
and 10,187 poles represented by the inspection sample} do not compromise the
insights developed from these and other records regarding the material condition
and/or reliability of CEl's electric distribution system.

¢« Substations: With respect to substations, UMS Group identified 8 potential
discrepancies (i.e. items not previously noted on CEl's inspection reporis). Due
to the nature of these exceptions (oil leaks and low or high oil levels), it is quite
likely that these occurred during the time period since the last inspection.

Though the discrepancies noted in this section will likely have a negligible impact on
overall system reliability (in the short term), they have a more strategic imperative
with longer range implications on system reliability. The Company recognizes this and
is taking action to improve its performance in this area as part of the ongoing Asset
Management (AM) implementation. A key component to this initiative is the collection
and analysis of asset health data. With the introduction of the newly commissionex
Circuit Reliability Coordinators {CRC) role as part of the AM initiative, CEl has an
opportunity to improve these inspections.

FirstEnergy has also formed a new corporate department — Policy, Process,
Procedures & Assessment (PPPA). This department will be responsible for
developing detailed procedures across many of the FirstEnergy policles and
processes (including Distribution Inspection and Maintenance Practices), and will
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establish and monitor performance assessment points within the established
procedures.

2.4.3 Material Condition of the Assels

The overall condition of CEl's electric distribution system (based on our records
review of the Company’s infrastructure) presents a significant challenge to CEIl
reaching top quartile performance in SAIFI and second quartile performance in CAIDI
{i.e. the industry context of CEl's current reliability targets), particularly given the
mandate to sustain this performance over a ten year period.

Based on our review of the most recent CEl System Assessment, the following major
asset condition areas will need to be addressed:

« Staged upgrading and/or replacement of transformers, particularly those built
with GE Type U bushings.

+ Replacement of substation equipment in many of the 4kV substations (and a few
36kV substations) due to concerns regarding the availability of replacement
parts.

¢ Pre-1930 vintage manholes (there are over 9300 manholes in the system with a
median age of 75 years).

s Addressing pre-WWWI vintage conduit systems that are experiencing problems
with deterioration of fiber ducts.

¢ Addressing over 1,800 circuit miles of the 4kV, 11kV, and 36kV underground
system that is primarily cabled with non-jacketed 3-conductor PILC (with a
median age of over 60 years). With an anticipated continually increasing failure
rate {currently experiencing 5-7 failures per 100 circuit-miles annually), these
systems are being systematically upgraded.

» Digiribution Wood Poles have a median age of 32 years (over 350,000 in the
system) and are experiencing a reject rate of about 4.3 percent.

« Subtransmission Wood Poles have a median age of 40 years {over 20,000 in the
system) and are experiencing a reject rate of about 9 percent.

* UD Cable is being replaced at the third failure in a section. There are currently
over 3,300 circuit-miles of UD Cable installed in the system.

» 36kV Paie Fire Mitigation, Line Switch Maintenance/Replacement, and Aging
Wood Pole Hardware is being addressed as part of the 36kV line rebuild work.

A significant contributing factor to this level of necessary asset condition-related
investment has been the systematic under-investment in the electric system that
occurrad during the 1890s (as outlined in Section 8.0 of this report) rather than any
perceived breakdown in the Maintenance and Inspection Programs. The solution wilt
necessarily involve a well-conceived and staged revitalization program, which will be
conducted as part of FirstEnergy’'s Asset Management Transformation initiative.

244 Rellabllity Impact

Though 40 percent of the 320 open exceptions reprasent potential causes of
customer interruptions, less than 35 percent of those pose any imminent threat to
overall system reliability. Though that number is not considered statistically significant
in terms of impacting near-term reliability (particularly given the number of circuit-
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miles and poles represented by the 15 circuits), there is a concem that the
accumulated effect of many exceptions will have a compounding impact, as they do
contribute to the overall material condition of the system, and will eventually
compromise the goal of meeting the reliability targets and maintaining them for a 10-
year period.

2.5 Inspection Checklists

The attached checldists wers used by the inspectors to conduct the Distribution
Infrastructure Review outlined in the project work plan. The actual inspection records,
including these checklists and accompanying photographs, are available upon request.
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CEIl Substation inspection Checklist

Substation: Date:
Battory
Chack electrolyte lgve! 10 be proper YesMNo
Check and record bailtery voltage \A
Check baitery room hesters to be on On/Off
Check bettery grounds
Positive YesMNo
Negative YesMNo
Check for cracked celis | _YesMNo
Overall battary room condition Dascriba
Control House
Locked/Seciue |__YeeMNo
Clean Yes/No
Switchgear
Indicaing Lights OniOf
Doors Laiched and Tight Yas/No
General Condition - ok Yes/No
Total Type Last Tested
|_Number | _Reiay Date__|
Ralay Inventory
For Braakers
For Transformers
For Ttansformees
Describe Concerns
Breakers - LV - —
Braakar # Braakar# [ Broaker# | Breaker #
Counter Reading Record
Control cabinet heater Cn/Off
Ol breakers- check oif level comect Yos/No
Ol filed bushings-check vil level correct YesiNo
Record SF§ pressure Psi.
Chack bushings for chips/cracks Yes/No
Describe if Yes
Check for oilthydraukic leaks [ Yeao ] | | ] |
Describe if Yes
Check for eguipment grounds instaked Yes/Mo
Visual for signs of heating,flashover, elc Yes/No

Broakers - HY, Qi

Braaksr # Breaker# | Broaker# | Bresker #

Counter Reading ) Racord
Contral cabinat heatar On/Of
Oil braskers. check oil leval cormect YosMNo
Qil fiked bushings-check oli leve! correct YesMNa
Check bushings for chips/cracks YasiNo
Deacyibe if Yos
Chetk for silfhydraulic leakes [reaNa | | | | ]
Descrive ¥ Yes
Chaek for aquiprment grounds instalied Yesitlo l
Visual lor signs af haating,flashovar,etc Yes/No i
|
!
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Breakers - HV, SF6 Qas

[ Breaker | Brozker# | Dreaker# | Breaker #
Counter Reading Record
Control cabinet heater OnfOf
Record SF8 pressure Pgi
Check bushings for chipsfcracks Yes/No
Desgcribe if Yes
Chack for oibhydraulic leaks Yes/No |
Dascriba if Yes
Check for equipment grounds instaled Yes/No
Visual for signs of healing,llashover alc Yas/No
Busses
Check for broken/cracked insulators YesNo |
Describe if Yes
Chack for varmint preofing Yes/No |
Dascriba if Yes
Visual for signs of heating,flashover,stc Yes/No |
Dascriba if Yes
Capacitor Banks
Check for blown fuses Yes/No
Check for bulging/leaking capacitors Yes/No
Describe if Yes.
Check for equipment grounds instabed YesiNo |
Motor Operators
MO # MO # MO # MO #
Check and recard counter readings Rocord
Check healers On/Off
Check for rodent problems (mice, rats, ants) YesMo
Describe if Yes
Statlon/General Facllities
Fencing
Grounding Yeas/Ng
Washes Yes/No
Gates Lacked Yes/No
Vegetation YesiNG
Trash Yes/No
Deascribe Concems
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Switches- HV
Swilch # Switch ¥ Switch # Switch #
Broken/miasing arcing homs YesMNo
Chipped/cracked porcelin Yes/No
Contacts propexly seated Yeas/No
Visual for signs of heating.flashover,etc Yes/No
Swilch # Swich # | Switch# | Swich#
Broken/miasing arcing homs YesiNo
Chippedicracked parcetin Yes/No
Coniacts property seated Yas/No
Visual for signs of heating,flashover,etc Yes/No
Switch # Switch # Switch # Switch #
Braken/missing arcing hums Yes/No
Chippec/crackad poroaiin ‘Yaa/No
Contacts property seated Yes/No
Visual for signs of heating, flashover, st Yes/No
Describe Concerns
Switches-LY
Switch # Switch # Switch # Switch #
Chippedferacked porcelin Yas/No
Conacts properly seated Yos/No
Visual for signs of heating,Rashover,eic Yes/No
. SWiGh® | Swich® | Swith® | Swich#
Chippedfcracked porcelin Yas/No
Contacts properly seated Yos/No
Visual for aigns of heating, Aashover,aic Yeas/No
Switch # Swilch # Switch # Switch #
Chippeclicracked porcelin Yes/Na
Contacts properly seated Yos/No
Vigual for signa of haating flashover,etc YesiNo

Describe Concems

Switchgear
[Ergakor #  |Broaker # |Breaker # |Breaker #
Indicating lights working | _YasNo
Counter readings Record
Check for aquipmant grounds instalied Yes/No
Rodent problems/varmint proofing installed Yas/MNo
Lighting arrresters ok YesiNo
Visual for signs of heating.flashaver etc Yas/No
Describe Cancermns
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Transformers
. Bank # Bank # Bank # Bank #
Record LTC/Regulator counter reading Record
Check bushing oil levels ok Yes/No
Check high and low side lighting arrestors ok Yes/No
Main Tank and LYC oil levals Record
Qil Tem peratures
Hot apol - Found/Max Record
Top Qil - Found/Max | __Record
LTC ol - Found/Max Record
Check for equipment grounds installed Yes/No
Ol leaks
Main tank Yes/No
LTC Yeas/No
Gondition of paint ok Yas/No
Ol 3pill containment condition Yas/No
Visual for signs of heating,flashover, etc YesiNc
Describe Concams

Describe any overall observations not included above.
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Circuit Inspection Check List

District

Date;

Sabstation

Strecture/Pale #

Circuit #

Inspector:

Location:

Cross Arm Condition

Cross Arm Brace Condition

Pole Condition

Insulator Condition

Pole Leaning

Pole Tag (Device on Pole)

Bushing Condition

Cutout Condition

Arrester Condition

Bracket Condition

Grounds

Guy

Guy Guard

Spacer

Oil Leaks

Vegetation Clearance

Floating/Damaged Conductor

Wildlife Protection

Additional Information:
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Reclosure Inspection Checklist

Circuit:

Date:

Pole Location

Size of Reclosure

Wildiife Pratection

Electronic or Hydraullc

Counter Reading

Lightning Protection

QOverall Condition

Paole Location

Size of Reclosure *

Wildiife Protection

Electronic or Hydraulic

Counter Reading

Lightning Protaction

Overall Condition

Pole Location

Size of Reclosure

Wildiife Protection

Electronic or Hydraulic

Counter Reading

Lightriing Pratection

Overall Condition

Pole Location

Size of Reclosure

Wildlife Protection

Electronic or Hydraulic

Counter Reading

Lightning Protection

QOvarall Condition

Pole Location

Size of Reclosure

Wildiifs Protection

Electronic or Hydraulic

Counter Reading

Lightning Prolection

Overall Condition
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3.0 Outage History and Cause Analysis

31 Purpose, Scope, and Approach

The purpose of this section is to describe our analysis of the Company’s five-year history
of outage events to determine the major factors that influence system reliability and
identify the company’s key opportunities for cost-effective reliability improvement. Our
presentation of this analysis will be accomplished by a systematic review of a series of
analytical tables that will show the relationships between various outage “drivers” and
aspects of system performance such as:

» Year, season, time of day, and major weather conditions,

¢ Cause -~ tree (preventable and non-preventable), lightning, animal, etc.,

» Impact — numbar of customers affected, duration of outage,

» Type of device interrupted - circuit breaker, recloser, line fuse, transformer, etc.,
= Specific location of equipment - district, worst circuits, worst devices, and

s Voltage, line length, overhead/underground construction

Our overarching objective is to form a clear interpretation of the specific causes of
outages at as detailed a level as the system data will allow. We will then use these
insights to identify the specific actions and recommendations the Company can take to
improve reliability. These detailed recommendations are presented in Sections 5.0 and
6.0 of this report, the impact and cost of which are summarized in the Executive
Summary.

3.2 The Outage Database

CEl uses FirstEnergy's PowerOn application as its Outage Management System (OMS).
PowerOn is a General Electric-designed product and is one of the leading OMS
applications used in the U.S. electric utility industry. It was originally developed to be
compatible with the SmaliWarld Geographic Information System (GIS), which is also a
GE application and one of the most widely used GIS products. PowerOn has also been
successfully integrated with other GIS databases, as is the case with FirstEnergy (which
uses Autodesk’s GIS Design Server product.)

QOutage Orders are completed by the CEl Dispatcher in the PowerOn OMS. Each
Outage Order goes through a “Review and Approve” verification process where a
supervisor reviews the Qrder's data integrity and approves the Order. The review
includes data fields such as cause code, duration, staged restoration steps, and other
criteria which are reviewed for accuracy and compared to the EMS log. Once approved,
the outage records are transferred to the Enterprise Data Warehouse (EDW)} for
management reporting.

The structure of the CEIl outage data is similar to that of typical electric utility cutage
databases. Specifically, the data model is organized around the outage event - which at
its core consists of the following information for each autage:

* Qutage ID number,
» Time Off (when the cutage began, |.e. when the power went off),
+ Time On (when the outage ends, i.e., when the power came back on),

¢ Device ID - thé unique 1D of the interrupting device (fuse, breaker, atc.),
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e Customers Interrupted (Cl) — the number of customers downstream of the device,
» Cause, and
» Comments.

From these basic flelds ather performance data can be computed, such as the duration
of the outage and the Customer Minutes of Interruption (CMI, the product of duration and
Cl). Note that Cl is the numerator of SAIFI (and the denominator of CAIDI) and CMI is
the numerator of CAID| (and SAIDI). Other fields that are often included are:

s Circuit, Substation, and District (which can be deduced from the interrupting device
and a system configuration /connectivity model),

¢« Repair Dona,
+ Line Down Indicator,
= Major Storm Indicator (to flag which records should be included for non-storm),

¢ Non-Outage Indicator (for records that are ultimately judged to not fit the definition of
© an outage, either because they are less than ‘n’ minutes in duration, were due to
excludable causes (Customer Equipment), or were false alarms),

» Lockout Indicator — whether the interrupting device was a circuit breaker that
ultimately locked out after perhaps trying to re-close a number of times,

* Line Type Indicator — for overhead or underground construction,
» Voltage, and
« Weather — as recorded by the dispatcher far the day or period.

A noteworthy aspect of all modern outage management systams is that they allow for
the distinction between an cutage and its partial restoration steps. In these systems, the
individual records are actually outage restoration steps (rather than an entire event),
each with its own number of customers interrupted and duration and a separate ID for
each step (and a common Qutage ID for all steps that are part of the same outage).

The outage database provided for this analys'is contained most of these fields {except for
voltage, line type, and line down). In addition, FirstEnergy provided a separate database
with the characteristics of each feeder, including line miles of overhead and
underground, (voltage is indicated by the circuit name, e.g. L is 13.2kV, H is 4kV, V is
11kV and R is 36kV). The data provided by FirstEnergy was adequate ta perform the
analysis outlined in this section.

3.3 Trends in Key Performance Statistics

The focus of this analysis is on pon-storm SAIF| and CAIDI perfarmanca, with a specific
focus on performance for the 5-year period ending 2008. “Non-storm” is defined as all
outages not part of a major storm event, which is further defined as any event where 6
percent of the Company's customers are affected during a 12-hour period (or,
occasionally other events which are approved by the PUCQO as “excludable™). Figure 3-1
below provides a five-year view of the key performance statistics for CEl's reliability
based on the information analyzed from the PowerOn dataset noted above,
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Ntm'l 7

6,918

Figure 3-1
Five Year Summary of Key Reliability Mesasures

7419

Out 5,881 7,770
Cl Non-Storm 717 517 932,418 846,068 1,234,999 875,992
CMI Non-Storm 110,796,914 | 156,335,383 | 111,309,573 | 141,040,088 | 112,382,533
Customers | Served 752,666 762,226 743,605 729,838 747,028
SA.IDI Nen-Storm 147.21 205.10 14969 193.25 150.44
{minutes)

SAIFI

\ - . 1.14 1.69 147
(interrupts) Non-Storm 0.95 1.22

CAIDI Non-Starm 154 .42 167 .67 131.56 114.20 128.29
(minutes)

Special Note - The data shown in Figure 3-1 above originates from an updated database amd does not precisely match
the information reported o PUCO. The variance betwean this preseniation and prior regort is appruximalely 1 minute for
CAIDI/SAIDI and less than 0.1 for SAIF,

The non-storm SAIF| and CAIDI data from Figure 3-1 above is shown graphically in
Figure 3-2 below. When this presentation is compared with the 2006 Interim Goals and

2009 Target, it is obvious that CEl needs to both eliminate interruptions (SAIFI) and
improve restoration (CAIDI).

Figure 3-2
Five Year Trend in Key Reliability Measures
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From Figure 3-2, except for an anomaly in 2005 when SAIF| spiked to 1.71, CAIDI
steadily improved through the pericd to 2005 (it has since leveled out) and SAIFI has
been fairly constant (ranging between 1.21 and 1.35 since 2003). While the leveling off
is encouraging, the Company clearly needs to improve to reach the 2009 targets as
outlined in Figure 3-3 below:
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Figure 3-3
CE! Rellability Performance Targets

2006 Actual 150.4 1.47 128.3
2006 Interim Goal 127.7 1.11 115.0
2007 Interim Goal 116.6 1.06 110.0
2009 Target 95.0 1.00 95.0

In reviewing the 2006 actual performance against target, it should be noted that had it
not been for a storm late in the year (one that just missed meeting the storm exclusion
criteria) and the major heat storm (a 1 in 50-year event) during the July 30™-August 2"
time period (also not excluded because it did not meet the 12 hour requiremant), the
Company would have met its 2006 Interim Goal. Figure 3-4 below further highlights this
point.

Figure 3-4
2006 Storm Exception_lmpact

Late Storm 11,096,490
Heat Storm 57,028 | 13,873,370 7.6%
W/O Both 96,294 | 24,969,860 N/A

The FirstEnergy and CEl management team fully recognizes that a “miss is a miss” and
are committed to meeting the goals in spite of these “one-off” occurrences. We highlight
this point only to iliustrate that the gaps in performance {vs. targets) on a year-to-ysar
bagis are not always as wide (or necessarily indicative of a systemaltic issue) as they
might at first appear. To meet the requirement of a ten-year sustainable performance
level in SAIF! and CAIDI, the recommendations outined in this report and the
Company's actions will have to account for normal conditions and thesa "if only” or “ane-
off* scenarios.

3.4  Framing the Reliability Issues

Having established an overall perspective of CEl's performance relative to the reliability
targets in the previous saction, the next phase of this assessment involves defining the
focus of the analysis (framing the reliability issues). Figure 3-5 below outlines the
analysis approach that we have followed ta further focus our work.

Figure 3-5
Reliability Analysis Framework

141 34.2 4.3 4.4
Stage of Dallvary Opportunity Causal Analysaes Qutage Restoration
Analysas Analyses Analysas
Laocalize focus of the anaiyses Eslablish foous of Define programs and Estahlish eemedial
hy 3lage of Delivery ‘ assessments withln each initiahves to eliminats! initiatives/programs to
(Transmission, | iargeted Stage of Dafivery mitigate {SAIF1) interrupfions retluce outage duration
Subtransmission. Subslation | (ilentify laverage poinis)
and Distribution} :
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3.41 Stage of Delivery Analyses

When examining the reliability of an electric system, it is useful to disaggregate the
system into its sub-systems (“stages of delivery”) namely:

Transmission Substations and Lines ('Bulk Powar'},
Subtransmission (mainly 36kV lines),

Substation (‘Distribution’ and ‘Subtransmission” Substations), and
Distribution (Feeders, Taps, Secondary, and Services).

Figure 3-6 below shows a disaggregation of non-storm SAIFt performance by stage
of delivery.

- Figure 3-6
Trends in Non-Storm SAIF] Minutes by Subsystem

Transmission Substations and Lines a2 07 02 .

Subtransmigssion A3 34 23 45 A2
Substation .38 36 35 51 29
Distribution 45 52 58 73 76
Total 7 1.35 1.1 1.M 1.21
Distribution % of Totsl 46% 39% 46% 43% 631%

It Is evident from the data above that through 2005 CEl had rellability challenges
across all dimensions of distribution {subtransmission, substation and distribution
circuits/lines). Moreover, recent Company efforts (most notably proactive thermal
imaging, installation of SCADA controlled sectionalizers, improving the operability of
the switches on subtransmission, replacing feeder breakers and relays, and
improving animal protection on substations) have yielded sufficient improvement o
aliow us to focus primarily on Distribution (with respect to identifying additional
improvement opportunities). Figure 3-7 below further illustrates that point.

Flgure 3-7
2006 SAIF] by Stage of Delivery
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Therafore, the remainder of this analysis will focus on distribution (feeders), noting
that the initiatives already implemented for the Subtransmission and Substation stage
of delivery need to continue,

3.4.2 Opportunity Analysis

The next step in disaggregating the performance of the electric system is to
investigate how CEl might better focus its resources and maximize the effsctiveness
of its reliability improvement initiatives. We believe that five areas warrant detailed
investigation:

» ‘Size’ of the components that experience interrupting faults (Number of
Customers Impacted)

¢ Lockouts (Feeder Breaker Outages)

* Location of the outages (Reliability by District)
» Voitage (4kV, 11kV and 13.2kV)

¢  Worst Performing Circuits

Number of Customers impacted

By focusing on the “size” of the components that experience the interrupting fauits,
our analysis segmented the outages by number of customers interrupted during an
outage. At the lowest level, a single customer may have been interrupted by an
outage to the service lina to his premise. One level up from that is a transformer
outage that typically may have interrupted a few more customers, maybe as many as
ten. From there, the outage may have occurred on a small fused tap, a large fused
tap, or the entire circuit. Figure 3-8 below shows the distribution of outages by the
number of customers affected.

Figure 3-8
Mix of Outages by Outage Size
1-10 55% | 52% | 51% | S0% | 51%
11-100 IT% | 36% | 6% | 3IT% | 3I8%
Cver 100 8% | 12% | 13% 13% 13%

It is clear from Figure 3-8 above that each year over half of all cutages occurred close
to the customer premise, interrupting only 1 to 10 customers, Each one of these
outages often requires the same level of effort to restore service as one affecting
thousands of customers, i.e., a truck must go to the site, evaluate the damage, and
either maks immediate repair or call for more resources to repair the damage. In
other words, if a tree falls on a line and takes down the conductor between two poles,
the repair required will be to replace the span, whether the number of customers
intarrupted is two or twe thousand (as it could be in the latter case, if the span was
part of the ‘backbone’ or un-fused main branch of the feeder).

Despite this effort, if the number of customers affected is small, there will be little (if
any) impact on system reliability. These small outages need to be addressed in the
context of avoiding repeat offenders (i.e. worst performing devices) to avoid customer
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satisfaction issues but not as part of the strategy to address overall system reliability
as measured by SAIFI and CAIDI.

By contrast, as Figure 3-9 below shows, the distribution of customers interrupted by
the ‘size’ of the interrupting device is skewed heavily in the opposite direction - toward
the ‘larger’ devices. In fact, the devices that interrupt only 1 to 10 customers make up
less than three percent of the total number of customers interrupted. This means that
if CEl could somehow {presumably, at great expense) completely eliminate all of the
'small’ outages; it would only reduce SAIFI by an almost negligible amount.

Figure 3-9
Breakdowns of Customer Interruptions by Outage Size

1-10 4.3% 27% 2.6% 2.6% 2.6%
11-100 237% 17.3% 16.4% 15.4% 15.4%
Owver 100 72.0% 80.0% 81.0% 82.0% 82.0%

The distribution of customer minutes of interruption provides the same insight as
noted in Figure 3-10 below.

Figure 3-10
Breakdowns of Customer Minutes by Size of OQutage

1-10
11-100 29.7% 27% 22.6% 20.5% 21.5%
. Over 100 65.0% 74.0% 74.0% 76.0% 75.0%

Summarizing Figures 3-8, 3-9, and 3-10, we note that 51 percent of the distribution
outages interrupted less than 10 customers, accounting for less than 3 percent of all
distribution customer interruptions and lass than 4 parcent of all distribution customer
minutes of interruption. Similarly, 87 percent of the distribution outages interrupted
less than 100 customers, accounting for less than 18 percent of the distribution
customer interruptions and 25 percent of the distribution customer minutes.

Altematively, by focusing on a select 13 percent of the distribution outages (those
affecting more than 100 customers) CEl can address over 82 percent of the
distribution customer interruptions and 75 percent of the distribution customer
minutes. This insight leads to the Company developing strategies where SAIFI and
CAIDI improvements can be achieved by avoiding andfor mitigating the impact of
‘large’ outages (i.e., ones interrupting a large number of customers per outage);
typically outages on the 13.2kV feeder backbone (every part of the circuit that is not
behind a fuse) or very large taps and the 4kV feeders with high customer densities.

Specific initiatives that focus on these high impact improvemeant opportunities are
discussed in more detail in Sections 5.0 and 6.0. They include initiatives aimed at:

« Hardening the feeder backbone via enhanced vegetation management,
ingpection and repair of pole and pole-iop fauli-causing equipment problems,
lightning protection, and animal mitigation.
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« Sectionalizing, meaning the installation of additional reclosers in targeted
protection zones as well as the fusing of unfused taps.

Feeder Breaker Outages

 The observation (above) that the greatest opportunity to significantly improve

reliability lies in avolding and/or mitigating the impact of large outages suggests that a
further delineation of the outage data focused on circuit breaker “lockouts” may
identify additional insights. Figure 3-11 below classifies the Company’s 5-year history
of lockouts and their relationship to outages (both number and minutes).

Figure 3-11
Five Year Impact of Lockouts
Weasure 2002 2003 2004 2005|2006
Number of Qutages 6918 5881 5834 7419 7770
Lackouts 222 238 223 234 323
3% 4% 4%

35237 397933 414126
Lockouts 122547 122315 132250 128432 204230
Percent 37% 1% 2% 24% 6%
Custorner Minutes 57653857]  82933697] 73159764] 09334243f 84092521
Fockuuts 14468258 17164817] 17179475] 13168922] 19307315
Percent 25% |  21% Zo% | 15% 23%

A review of Figure 3-11 above yields the following insights:

o Of the 13 percent of the outages that impact more than 100 customers, 33
parcent (4 parcent of the total number of outages) were feeder breaker lockouts.

» Lockouts contributed 24 to 37 percent of all customer interruptions and 15 to 25
percent of all customer minutes. By simply reducing the number jockouts by 50
percent, all things being equal, CEl would improve SAIFI to between 0.99 and
1.06.

« In 2006, non-lockout customer interruptions fell by approximately 10 percent, but
lockout customer interruptions increased by 60 percent, suggesting some
changes in network protection schemes over the past few ysars.

Interestingly, since 2003 the percent of customer interruptions originating from
lockouts does not appear to vary by distribution voltage. Figure 3-12 below highlights
the impact of lockouts by voltage.

Figure 3-12
Impact of Lockouts by Voltage

2008

Number of Customer interruptions

74399

Therefore, Iinkinb this portion of the analysis with the analysis of number of customers
interrupted sugg:est the Company-led efforts that focus on both the first zone of the
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