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1. Executive Summary

1.1. Background

As aresult of a 2005 examination of issues associated with the safety and reliability
of Maine's electric transmission and distribution systems, the Maine Public Utilities
Commission (MPUC) determined that an in-depth review of Central Maine Power's
(CMP) distribution system and operation and maintenance practices and procedures
should be performed. In December 2005, the Commission retained Williams
Consulting, Inc. to undertake a Distribution Plant Evaluation of CMP. This Report
summarizes our independent assessment; sets forth the findings derived from data
requests, interviews, data analysis, industry comparisons, and field inspections of the
condition of CMP’s electric distribution system; and makes certain recommendations
for consideration. CMP responded to some factual matters before the final report was
issued, however, has not responded in its entirety to the Report.

1.2. Scope and M ethodology
The overall project scope was designed to address the following questions:
e Isthe distribution system adequate (e.g., design standards and physical plant
condition)?
e [sinvestment in distribution facilities adequate to ensure reliable service?
e What isthe physical condition of the distribution system?
e Do distribution operation and maintenance practices, procedures, and
inspection programs provide adequate coverage of both urban and rural areas?
e Aredistribution system planning, improvements, and record keeping proper to
meet demands across CMP' s service area?
Is CMP s distribution vegetation management program effective?

Our project methodology included:

e Interview meetings with 29 CM P management, technical, and field personnel
Development and analysis of 182 datarequeststo CMP

e Development of a statistically valid sample designed to represent the overall
electric distribution system

e Independent physical field inspections of 16 circuits, including 2,597 poles, to
assess the condition of the overall distribution system

e A review and evaluation of CMP’ s distribution record keeping practices
Review and evaluation of the Company’s Field Operating Procedures related
to distribution system operation and maintenance procedures and practices

e Periodic meetings with MPUC Staff, Commissioners, and CMP management
in Augusta, Maine

wcivwliams Consulting, Inc.
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1.3. Findings
1.3.1. Systemsand Record keeping

CMP has achieved a high level of information system integration and
development of support tools. Based on our experience, we believe they
are among the leaders in the utility industry.

CMP has a formal records retention program which specifies the type of
document, its form (e.g., paper or electronic), and its retention period.
CMP developed its record retention policies by first examining records
retention requirements recommended by the Federal Energy Regulatory
Commission (FERC). CMP then expanded its policies to incorporate
applicable state requirements, and further expanded them to include CMP
and Energy East record retention needs from a business perspective.

Area or regional power supply and transmission studies, which are
conducted on an as-needed basis (periods ranging from 3-11 years), are
retained until the following full study is completed and approved. CMP
stated that the frequency of area studies for a given area is based on
changing customer needs, distribution system needs and how the system is
operating and what operational constraints are being experienced. CMP
actively monitors the areas and prioritizes studies based on these factors.
Planning engineers coordinate with the Energy Services Advisors (ESAS)
and Distribution Engineers during the study process. These long-range (5-
10 year horizon) area studies identify distribution circuits that are expected
to become loaded in excess of their capacity either through normal load
growth or anticipated development projects. As part of the area planning
process, mitigation of overload situations on the distribution system
circuits are incorporated into the plan in the form of load shifting, re-
configuration, and/or provison of new transmission to distribution
substations in the area. Detailed distribution planning studies are not
included in these area studies; instead, they are performed on a shorter-
term basis at the Service Center level by the Distribution Engineers.
Distribution system betterment plans and studies prepared by CMP's
Distribution Engineers are retained for the prior, current, and plan year by
both the Distribution Engineer and the Manager of Distribution
Engineering. CMP utilizes a Project Review Committee to assess
proposed projects, including distribution betterments. The committee is
made up of 33 members covering practically al aspects of the operating
side of the company.

CMP’s record retention requirements for circuit loadings, capacities and
betterment records are not individually identified in record retention
schedules. Betterments appear under the headings Projects/Condition
(under Power Delivery), while circuit loadings and capacities were
previously maintained in a legacy FoxPro database (with an Excel copy),
and are currently held in the SAP system. These records go back 10 years.
However, these data do not appear on arecord retention schedule.

We believe that the Company’s record retention policies and practices are
adequate with the exception of distribution betterments. The retention

WEiV\ﬂlliams Consulting, Inc.
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1.3.2.

policy should be revised to maintain betterment project requests and
records for alonger period than one year back.

Reliability

Although within the Alternative Rate Plan (ARP) reliability targets,
CMP s reliability performance falsinto the third quartile (i.e., poorer than
average performance) for Customer Average Interruption Duration Index
(CAIDI), as compared to the Institute of Electrical and Electronic
Engineers (I.E.E.E) survey of U.S. utilities. Further, CMP's System
Average Interruption Frequency Index (SAIFI) falls within the fourth
guartile (i.e., worst performers), and has been increasing (getting worse)
during the period 2001-2005. CMP's comparative performance against
rural-only Northeast utilities is better. CMP falls within the third quartile,
ranking 6" out of 9 utilities. It should be noted that comparisons against
relatively small panels can distort the meaning of quartiles.

The current ARP targets for CAIDI and SAIFI appear to be a protective
minimum or floor intended to assure that reliability performance does not
deteriorate. These annual targets have always been met by CMP and have
been adjusted severa times in the recent past to accommodate changesin
reporting levels and exclusions. The current ARP targets are measured at
the Company level and do not provide targets at the Service Center or
circuit level.

CMP has stated that its approach to reliability performance is to “manage
to the ARP targets’. While this may be understandable from a cost
perspective it virtually assures that CMP' s reliability performance will not
improve.

CMP identifies its 10 worst performing circuits annually and focuses
efforts to improve their performance so that they fall from the list during
the year following remediation. However, we found a number of worst
performing circuits that remained on the list in subsequent years.
Additionally, these circuits are selected based on their “contribution” to
system-wide SAIFI and CAIDI'. While remediation efforts for these
circuits will bring about overall system-level reliability improvement,
there is no guarantee that worst performing circuits measured at the
Service Center? or circuit level are being adequately addressed.

CMP appears to do a good job of classifying outage causes and has in the
past focused improvement programs on mitigating problem areas. For
example, CMP has significantly reduced the percentage of outages caused

! system-wide SAIFI and CAIDI are based on the total number of customers for the system in the
denominator of the calculation; while the circuit’s connected customersis part of the numerator calculation.
So acircuit’s “contribution” to system-wide figures will assign a higher contribution for those circuits with
higher number of connected customers than for those with fewer connected customers, assuming the same
number of outages and restoration times.

2 CMP manages its distribution system through 11 Service Centers geographically spread through its
service area at Portland, Alfred, Augusta, Bridgton, Brunswick, Dover, Fairfield, Farmington, Lewiston,
Portland, Rockland and Skowhegan.

wcivwliams Consulting, Inc.
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1.33.

1.3.4.

by animal contact through its pro-active program of installing animal
guards on distribution transformers. However, CMP’s tree-related outages
are among the highest in the industry. During 2005, they accounted for
42.3% of the outages compared to Edison Electric Ingtitute’s (EEI) U.S.
average of 21%. This clearly indicates that vegetation management
presents significant improvement opportunities.

Our analysis suggests that tree-related outages are more frequent in areas
with lower customer density. This implies that the Company focuses its
vegetation management and overhead lines maintenance resources on its
more heavily populated service areas. Given the ARP targets and
measurements, this is not surprising. However, no compelling evidence
was found to suggest that dense vs. less-dense areas had materially
different outage performance other than tree-related, and our condition
inspection results indicated that the physical condition of the system is
uniform across Service Centers and dense and |ess-dense areas.

Operations and M aintenance Expenditures

As compared to several New England utilities and to the other Energy East
operating companies, we found that CMP is in the mid-range with regard
to overall O&M expenditures per customer and per line mile. Due to the
accounting methodology employed at CMP, we were unable to derive
meaningful comparisons of per unit operations expenses or maintenance
expenses separately.

We compared CMP' s vegetation management expenditures as a percent of
total O&M budget as well as on a dollar per line mile basis. CMP's
expenditures for vegetation management were fairly consistent with those
for the other Energy East companies.

On average, CMP completes 97% of its annual work orders each year. Its
backlog of distribution work orders has remained fairly constant during
the period 2001-2005, indicating that CMP is keeping up with its
distribution maintenance efforts (excluding vegetation management).
However, the suspension of the formal circuit inspection program during
the 2001 to 2005 period prevents us from commenting if all needed work
orders were actually written. With the re-implementation of a formal
circuit inspection program in February 2005, CMP stated that they plan to
retain records of the work-orders that emanate from that program
indefinitely.

Capital Expenditures

A comparison of CMP' s distribution capital expenditures against the other
Energy East companies demonstrated that CM P appears to be receiving its
fair share of capital funds, as measured on a per customer and per line
mile basis. We did not attempt to compare CMP against other utilitiesin
the area of capital expenditures because capital expenditures tend to be
lumpy due to the nature of and need for company-specific improvement
projects. Therefore, such a comparison would not yield meaningful results.

wcivwliams Consulting, Inc.
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1.3.5.

1.3.6.

Distribution System

CMP sdistribution plant is relatively young, particularly pole plant. Some
of this is due to recovery from ice storms and other damaging storms in
the recent past.

CMP instituted a formal 10-year circuit inspection program in 2005. The
inspection records are maintained electronically, which should facilitate
tracking and preventative maintenance. However, the circuit inspection
program does not require physical inspection of poles unless the inspector
detects a potential problem. Many poles are inspected visualy from a
distance. Additionally, this program does not require the inspectors to
record the state of vegetation around the circuits unless there is contact
with the conductor or if a danger tree is observed. We understand that in
the 1990s and prior to abandoning the former inspection program, CMP's
inspectors did record the state of vegetation as part of their inspection
process.

CMP's system planning function, including staff capabilities and
methodologies appear to be at industry standards. However, during the
interview process, it was suggested that CMP no longer had a sufficient
number of Distribution Engineers to meet the engineering workload in the
Service Centers, particularly betterment planning studies. CMP stated that
they are more effectively employing technology to permit each engineer to
accomplish more anaysis. For example, CMP has implemented the
CYME set of distribution anaysis programs to aid the distribution
engineers in modeling the system at the distribution level, eliminating
manual estimation and calculation work. CMP isin the process of linking
CYME to the GIS database. Once tested and available to the distribution
engineers, they will have atool that helps them greatly with their planning
work, particularly for system improvement studies, which is one of several
component of their work. The CYME link to GIS will also help new
distribution engineers learn the CMP distribution system quickly. While
we found that the Distribution Engineers at the Service Center level do not
conduct distribution planning studies beyond a 1-2 year horizon, they have
input to the area studies conducted by the Transmission Planning
Engineers. These studies capture expected distribution circuit issues over
the longer term planning horizon.

Condition Assessment

CMP's overhead distribution plant appears to be in good mechanical and
electrical condition. CMP has undertaken a number of pro-active
programs to improve the performance of the system, such as the focused
animal guard program. However, based on our field observations and
professional experience, the state of vegetation encroachment is less than
satisfactory.

wcivwliams Consulting, Inc.
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1.3.7. Vegetation Management

e CMP does not employ a cycle trim program. CMP sets an informal goal
of trimming 15% to 20% of its 3-phase circuits annually. However, these
circuits only comprise 20% of the system. The remaining 80% are planned
for trim on areactive basis. While the arborists have good analytical tools
to plan the trim program, the level of funding for distribution vegetation
management is the constraining element.

e Annua distribution vegetation management program budgets and actual
expenditures have remained relatively flat over the past five years, while
tree-related outages have increased each year. 1n 2003 CMP negotiated a
new agreement for vegetation management services with John Lucas Tree
Experts. This was a competitive bid process and Requests for Proposal
were sent to 40+ companies for these services. So although expenditures
were relatively flat there has been an approximately 20% increase in the
volume of work performed starting in 2003. This contract with Lucas
Tree continues through December 31, 2010.

e Based on our physical condition inspection results, CMP faces a
significant risk of outages due to vegetation encroachment on the overhead
primary distribution system. The risk includes events such as tree fires,
momentary customer interruptions, flickering lights, damage to customers
equipment, hazard to the general public, and increased recloser operations.
This latter event could require CMP to inspect and/or replace reclosers
more frequently. Of major concern is that between 12.7% and 19% of the
circuits have vegetation in direct contact with the conductor posing an
immediate risk of outages, potential fires, hazard to the general public,
momentary interruptions, flickering lights, damage to customers
equipment, and increased recloser operations. This latter event would
require CMP to inspect and/or replace reclosers more frequently. Another
15.8% to 23.8% of the circuits have vegetation within 3 feet®, which is
likely to pose a risk to the system within one year, as illustrated in the
following table.

3 |t should be noted that with an average of 8 ft clearance and an average growth rate of 1.5 ft/yr some 20%
of the circuits on a five year trim cycle can be expected to have vegetation within 3 ft of the conductor,
however these circuits would be scheduled for trim within the next year.

wcivwliams Consulting, Inc.
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Raw Adjusted

ROW Condition Percent Percent* Risk Factors

0-Clear (No trees or Underbrush) 46.6% 20.0%

1-Trees/Limbs >8' 9.8% 14.7% Risk Factor in 3-5 Years
2-Trees/Limbs 3>d<8' 14.7% 22.1% Risk Factor in 1-3 years
3-Trees/Limbs < 3' 15.8% 23.8% Risk Factor within 1 year
4-Trees/Limb Contact 12.6% 18.9% Immediate Risk Factor
5-Danger Tree 0.1% 0.1%

6-Underbrush w/in 3' 0.2% 0.2%

7-Vines, Moderate 0.1% 0.1%

8-Vines, Severe 0.1% 0.1%

9-Other 0.0% 0.0%

*Note: The survey contained several circuits that were industrial or urban in nature, which resulted in
lower percentage of treed distribution spans than the 80% reported by CMP. We adjusted the results
accordingly to simulate an 80% level of treed spans

1.4. Recommendations

14.1.

14.2.

1.4.3.

ARP Targets

Continue current reliability performance reporting at system level.
Individual circuits that exceed 1 standard deviation® above the ARP targets
should be identified and mitigation efforts stated and followed by CMP as
part of an expanded reporting requirement to the MPUC.

Along with the changes to the vegetation management program, consider
tightening ARP targets such that CMP's SAIFI reliability performance
improves into the third quartile of national reliability performance within a
period of 3 years.

Consider providing CMP with an incentive for exceeding ARP targets.
For example, a provision to permit rewards that would encourage CMP to
go beyond managing to the ARP targets and promote continuous
reliability improvement programs.

Recor ds Retention
The retention policy should be revised to maintain betterment project
requests and records for alonger period than one year back.

Distribution System Planning and Maintenance

CMP should review its Distribution Engineer complement and the status
of their capability to conduct sufficient long-term planning studies to
accommodate both immediate needs and longer-term system needs.

CMP should maintain a listing of al proposed betterments and provide
updates that indicate the disposition of the proposed betterments. For
example: completed, budgeted, deferred, no longer needed (with
explanation).

CMP should enhance its formal 10-year circuit inspection program (that
was implemented in 2005) as follows:

* Standard deviation is the most common measure of statistical dispersion, measuring how spread out the
valuesin adata set are.

WCI i
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1.4.4.

Extend visual inspection to include pole sounding and visual check from
the base of each pole.

Include assessment of the status of vegetation encroachment in the
inspection report — categorize by contact, danger tree, and within specified
clearance ranges. This information should be shared with Vegetation
Management to assist in their planning.

Implement tracking of resulting work orders (those emanating from
immediate hazards and those classified as L1, L2, and L3). Provide
tracking information to the MPUC by work order that shows its status. For
example: completed, planned, scheduled, deferred, and dropped with
explanations for the work order’s status.

As the distribution system continues to age, implement specialy focused
inspection programs that further identify requirements for preventative
maintenance actions. For example, as pole plant average age reaches 35-
40 years, CMP should consider implementing pole strength testing and
pole integrity testing, particularly on poles older than system average.

Vegetation Management

Modify the current reactive vegetation management program and provide
sufficient budget funding to implement a proactive treetrim cycle of 4to 5
years. In order to accomplish this, CMP should develop aformal estimate
of annual costs to maintain a 4-5 year trim cycle as well as the additional
up-front expenditures required to reach a 4-5 year cycle within a
reasonable time frame. Environmental Consultants, Inc. offered similar
recommendations in a 1988 report entitled “Distribution Line Clearance
Program”, and Barakat & Chamberlin, Inc. in a 1990 report entitled
“Assessment of Environmental and Other Impacts of Central Maine
Power’s Line Clearance Program”. To maintain a 5-year trim cycle, CMP
should increase its vegetation management budget to accommodate
trimming 102,000 segments annually (CMP currently trims about 60,000
segments annually). CMP estimates that this will require an annual trim
budget in the range of $15 million (at current pricing), excluding storm
budget. This is an increase of $6 million over current spending. This
spending level is based on today’ s pricing as set forth in the current Lucas
Tree contract and does not reflect any adjustments for contract price
increases. Further, CMP should undertake to remediate clearances
immediately where vegetation is in direct contact with conductor and
within one year where it is within 3 feet of the conductor. As a more
general observation, it is likely that what is important to customers is the
performance of the system rather than any particular level of expenditures.
This suggests that, should the Commission conclude that some metric for
performance is warranted here, an outcome based measure (such as a
SAIFI or CAIDI) rather than an expenditure target, should be preferred.
Without a complete vegetation survey or extensive anaytical study, we
cannot accurately estimate the level or period of catch-up costs. We
suggest that CMP prioritize its first year of catch-up activities to mitigate

WEiV\ﬂlliams Consulting, Inc.
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al of the tree limbs that are in contact with primary conductor and a
sizeable portion of those that are within 3 feet of the conductor. Assuming
an average vegetation growth rate of 1.5 feet per year, a portion of the
balance of the limbs initially within 3 feet will, by the second year, be in
contact with the primary conductor and should be mitigated on a priority
basis. Again, given the average growth rate, there may aways be limbs
that grow into contact with the primary conductor, even with a5 year trim
cycle, and these should receive priority during the then current year.
While we cannot accurately determine the costs of the catch-up effort, we
have estimated that the catch-up will cost in the range of $4 million to $5
million, based on the condition assessment results for trees in contact or
within 3 feet.

WCIV\AIIiams Consulting, Inc.
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2.

I ntroduction

2.1. Background

During the State of Maine's 2004 Legidative session, the Joint Standing Committee
on Utilities and Energy directed the Maine Public Utilities Commission
(Commission) to undertake an examination of issues associated with the safety and
reliability of Maine's electric transmission and distribution systems. The examination
was completed during the spring of 2005, and a report summarizing the findings was
issued on June 17, 2005. As detailed in the report, the examination found that a
further and more in-depth review of Central Maine Power's (CMP) distribution
system and operation and maintenance practices and procedures should be performed.
In December 2005, the Commission awarded a contract to Williams Consulting, Inc.
to undertake a Distribution Plant Evaluation.

This report summarizes our independent assessment and sets forth our findings
derived from data request reviews, interviews, data analysis, and field inspections of
the condition of the electric distribution system. .

2.2. Scope and M ethodology

The overall project scope included the following areas:

e Disgtribution system adequacy, including: (1) whether CMP's distribution system
meets its design and construction standards, and (2) physical plant condition.

e Investment in distribution facilities and whether such investment is adequate to
ensure reliable service throughout CMP's service territory for both current and
future loads.

e Physical inspection of a statistically valid sample of the distribution system,
including inspection of both rural and urban facilities as well as an inspection of
both above ground and underground facilities (note: underground inspections
subsequently decided against due to small size of underground system).

e Distribution operation and maintenance practices and procedures and distribution
inspection programs that focus on: coverage of both urban and rural areas; review
of procedures to properly identify and prioritize maintenance activities, review
utility practices for inspection and maintenance.

e Distribution system planning, improvements, and record keeping with focus on
whether CMP is conducting the appropriate level of planning with regard to the
design of its distribution facilities to meet future power demands in both remote
and urban areas, including prioritization.

e Distribution vegetation management program including: evaluation of the
effectiveness of CMP's vegetation management program, a review of the
procedures in place for trimming planning and targeted circuits (both urban and
rural), and record-keeping practice.

Our methodology included:

e Interview meetings with CMP management, technical, and field personnel to
obtain a thorough understanding of the Company’s maintenance and operating
policies and practices regarding its distribution system.

e Field inspections of a sufficiently representative sample of distribution facilities to

wcivwliams Consulting, Inc.
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evaluate the condition of the overall distribution system.

e Review and evaluation of CMP’ s documentation (including record keeping) of the
activities associated with the items identified above.

e Review and evauation of the Company’s Field Operating Procedures (FOPSs)
related to distribution system operation and maintenance procedures and
practices.

e Technica explanations and advice regarding CMP's practices and procedures
with the Commission Staff.

e Periodic meetings with MPUC Staff, Commissioners, and CMP management in
Augusta, Maine.

2.3. Interviews

We conducted two series of interviews with 29 CMP management and staff: the first
set with CM P management during the week of February 13, 2006, and the second set
with CMP field-level staff during the week of March 20, 2006. During the interview
meetings, CMP had in-house legal representation in attendance. While we opposed
this, we generally felt that it did not diminish the value of the interviews, nor cause,
asfar as we could determine, the interviewee(s) to be less than candid. In order not to
influence the independent assessments of the consultants, MPUC Staff did not attend
these interviews.

CMP was cooperative and flexible in arranging the interviews. Additionally, during
the second set of interviews conducted at field locations, CMP provided us with tours
of several circuits in each service area we visited in order to get an initia
understanding of the distribution system, its construction, and vegetation challenges.
A complete listing of the interviews held is contained in Appendix 6.3.

2.4. Data Requests
We submitted, received and reviewed 182 data requests. A detailed listing may be
found in Appendices 6.2.1 through 6.2.5.

2.5. Physical Condition Assessment

We performed a comprehensive physical inspection of CMP's overhead electric
distribution facilities to determine the electrical and mechanical condition of the
assets including a review of the status of vegetation management. In order to
accomplish this in an effective manner, we developed a stratified sample designed to
adequately represent the overall system. The sample resulted in the selection of 16
circuits that geographically covered and represented CMP's overall service territory.
Within the sample set of circuits, we selected individual poles to inspect using a
random selection process, resulting in a total of 2,550 poles that were inspected. The
inspection process included sounding the pole and visual inspection of the aerial
components. Our ingpection team was comprised of three experienced consultants,
and CMP provided Line Supervisors/Line Inspectors for each of our inspection team
members. CMP' s efforts in providing a high level of field expertise, maps, and route
planning allowed us to complete the inspection program in three weeks, which was
ahead of schedule.
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3. Findings
3.1. Systemsand Support
CMP has achieved a high level of information system integration and development of
support tools as described below. Based on our experience, we believe they are
among the leadersin the utility industry.

3.1.1. GISConnectivity

CMP uses ESRI’s GIS product and has implemented a number of enhancements
to facilitate support and analysis of Company assets. CMP has implemented afull
connectivity model that ties each customer (meter) to a geographic location as
well as to the upstream transformer and circuit. The system provides a high level
of information support and data exchange with the customer information system,
outage management system, and other asset information systems.

3.1.2. SmartMap

CMP has developed its SmartMap system that is driven by the GIS and contains
comprehensive mapping, asset, and customer information. In addition, the system
contains historical outage data by circuit, device and cause, and tracks individual
spans (i.e., segments of circuits) for vegetation management by year. The system
is used to produce hard copies of distribution maps for field use and to support
on-line research and analysis.

3.1.3. Vegetation Outage Management System

CMP has developed a reporting package named Vegetation Outage that depicts
the spans that have been trimmed, color coded by year, and plots tree- and animal-
related outages on maps for each circuit. This tool is used extensively by
Company arborists, contract tree trimming personnel, and others involved in
vegetation management and distribution operations. It provides a clear graphical
view of the status of each circuit and is useful in looking for outage cause patterns
and the status of vegetation management on each circuit.

3.1.4. RecordsRetention

CMP has a formal records retention program which specifies the type of
document, its form (e.g., paper or electronic), and its retention period. CMP
developed its record retention policies by first examining records retention
requirements recommended by the Federal Energy Regulatory Commission
(FERC). CMP expanded its policies to incorporate applicable state requirements
and further expanded its policies to include CMP and Energy East record
retention needs from a business perspective. CMP maintains a comprehensive
retention schedule that lists record types, retention codes and retention classes,
document type (paper and/or electronic) and the period of retention. Specifics
follow:

e For the 10-year circuit inspection program, the inspection results are
maintained in a database, and CMP plans to retain these records for 10
years. For distribution betterments, CMP's Distribution Engineers and
Distribution Management (e.g., the Manager of Distribution Engineering)
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maintain the prior year, current year and following year detailed
betterment project analysis documents.

Area or regional power supply and transmission studies, which are
conducted on an as-needed basis (periods ranging from 3-11 years), are
retained until the following full study is completed and approved.
Planning engineers coordinate with the ESAs and Distribution Engineers
during the study process. These long-range (5-10 year horizon) area
studies identify distribution circuits that are expected to become loaded in
excess of their capacity either through normal load growth or anticipated
development projects. As part of the area planning process, mitigation of
overload situations on the distribution system circuits are incorporated into
the plan in the form of load shifting, re-configuration, and/or provision of
new transmission to distribution substations in the area. Detailed
distribution planning studies are not included in these area studies. Instead,
they are performed on a shorter-term basis at the Service Center level by
the Distribution Engineers.

Distribution system betterment plans and studies prepared by CMP's
Distribution Engineers are retained for the prior, current, and plan year by
both the Distribution Engineer and the Manager of Distribution
Engineering. CMP utilizes a Project Review Committee (PRC) to review
proposed projects, including distribution betterments. The PRC is made
up of 33 members comprising virtually all aspects of the operating side of
the company. The committee provides a secondary layer of continuity in
assuring that projects are not forgotten or missed. The make-up of the
PRC isasfollows:

Title Functional Area Title Functional Area
Engineer Telecom Engineer 111 Lead Analyst (not specified)

Manager Electric System Supervisor Regulatory

Supervisor System Dispatch Director Maintenance Engineering
Supervisor Substation Maintenance Supervisor Telecommunications
Manager T&D Support Supervisor Electric Maintenance
Director T&D Support Manager T&D Support

Engineer System Planning Manager Sdes

Manager System Planning VP Technical Services
Manager CMP Fleet & Stores Manager Meter Services

Manager Electric Distribution Manager Strategic Sourcing
Manager Substation Operations Supervisor Dispatch

Lead Anayst Compliance Director Finance (EEMC)
Manager Projects Lead Analyst Regulatory

Manager Public Affairs (not specified) | Supply Chain (RG&E)
Supervisor System Protection Manager V egetation Management
Manager Real Estate Manager Electric System

(not specified) | Supply Chain— RG&E

CMP's record retention requirements for circuit loadings, capacities and
betterment records are not individually identified in record retention
schedules. Betterments appear under the headings Projects/Condition
(under Power Delivery), while circuit loadings and capacities were
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previously maintained in a legacy FoxPro database (with an Excel copy),
and are currently held in the SAP system. These records go back 10 years.
However, thisinformation does not appear on arecord retention schedule.

3.2. Reliability

CMP utilizes two performance indicators to measure and report on the reliability of
its electric distribution system: 1) SAIFI (System Average Interruption Frequency
Index), and 2) CAIDI (Customer Average Interruption Duration Index). A
company’s maintenance, inspection, and testing policies and practices primarily
affect the former, while the latter is primarily affected by the quantity and quality of
company resources available to respond to service outages. Both these indices are
widely used by electric distribution companies and state regulatory agencies to
monitor, track, and compare electric reliability performance results. The Maine
Public Utilities Commission adopted SAIFI and CAIDI as two of the eight® measures
used to assess performance under CMP's Alternative Rate Plan (ARP). The current
SAIFI and CAIDI baselines contained in ARP 2000 are 2.10 interruptions per year
and 2.32 hours (139.2 minutes) per year, respectively. (ODR-01-20, Attachment 4,
Page 12 of 13).

3.2.1. Benchmarks& Quartiles

Shown below are the results of a national electric reliability survey performed by
the Institute of Electrical & Electronic Engineers (IEEE) through its task force on
distribution reliability. The intent of the IEEE efforts is to provide utilities and
regulators with a common set of measurements, terms, and definitions intended to
enable discussions and comparisons of electric reliability performance from a
common basis.

® The eight measures are:

1) Customer Average Interruption Duration Index (CAIDI): Baseline is 2.32 hours per year. Outages affecting
more than 10 percent of customersin CMP's service territory are excluded.

2) System Average Interruption Frequency Index (SAIFI): Baselineis 2.10 interruptions per year, again excluding
outages affecting more than 10 percent of customersin CMP's service territory.

3) MPUC Complaint Ratio: Baselineis 1.17 complaints per 1,000 customers per year.

4) Percent of Business Calls Answered: Baseline is 80 percent of calls answered within 30 seconds, except on
days when more than 10 percent of customers in CMP's service territory are affected by outages. CMP may aso
ask to exclude callsif uncontrollable events cause atemporary surgein call volumes.

5) Percent of Outage Calls Answered: Baseline is 80 percent of calls answered within 30 seconds by Customer
Rep, Interactive Voice Response, or third-party facility for high-volume calls.

6) New Service Installation: Baselineis 93 percent of new servicesinstalled and energized by date promised under
Customer Service Guarantee.

7) Call Center Service Quality: Baseline is 84 percent favorable survey response on the Rep's knowledge, ability
and customer satisfaction with call.

8) Market Responsiveness. Baseline is 95 percent of al complete and properly transmitted enrollments from
Competitive Electricity Providers processed within PUC rules' timeframe.
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As shown on the CAIDI survey, the ARP 2000 baseline of 139.2 minutes fallsin
the 4" quartile of the survey data, representing relatively poor reliability
performance. CMP' s actual CAIDI performance of 126.69 minutes is better than
the ARP 2000 baseline but it still ranks among the upper third quartile (poorer
performers) nationally. It is important to note that exact comparisons between
utilities may not be appropriate since these national surveys include utilities of
varying sizes, service area and operational challenges. Further, each utility
calculates its reliability somewhat differently. The primary differences in
calculation are their individual thresholds for momentary vs. permanent outages
and major event exclusion criteria. Therefore, these comparisons indicate relative
performance and serve as a mechanism to identify areas in which improvement
may be possible. Further, national benchmarks are important for understanding
how the entire national population ranks. However, for operational measures, it is
often more instructive to benchmark against peers with similar systems and
operating conditions. Such a comparison reduces to the greatest extent possible
the variations between companies, service territories, etc. and provides a more
meaningful comparison for similar companies. In this context, we have provided
benchmark information from the I.E.E.E for rural utilities in the Northeast Region
of the U.S. as shown in the following chart:

wcivwliams Consulting, Inc.



State of Maine Public Utilities Commission Page 18 of 90
Final Report - CMP Distribution Plant Evaluation
IEEE 2004 CAIDI
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When compared against rural-only Northeast US Regions utilities, CMP’'s CAIDI
iswithin the first quartile. 1t should be noted that such a small sample can distort
the meaning of quartiles since CMP' s CAIDI is within 1% of companies 25 and
29 above and thus it is difficult to say if their performance is first or second

quartile.
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As shown on the SAIFI survey, the ARP 2000 baseline (of 2.1) falls well into the
4" quartile of the survey data The 4™ quartile represents worst reliability
performance. While CMP's actual SAIFI (1.976) is better (lower) than the ARP
2000 baseline, it too falls well into the 4™ quartile, which still represents electric
reliability performance significantly worse than the survey average.

CMP's comparative performance against rural-only Northeast utilities is better
having moved into the lower third quartile, ranking 6™ out of 9 utilities,
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I.E.E.E. 2004 SAIFI
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During our interview discussions with CMP management, we found that CMP's
goal is to manage and alocate resources to achieve baseline reliability
performance levels (i.e., SAIFI and CAIDI) as set forth in the ARP.  Sufficient
resources are made available to achieve that goal. However, in our opinion, the
ARP baselines are set at levels that do not represent superior or even average
reliability performance. Their purpose is to assure no degradation of service
based on the ARP incentives. As aresult, we believe the baselines should be re-
calibrated at levels closer to electric distribution industry averages. If thisis done,
it will require CMP to budget additional resources to its overhead distribution line
maintenance activities, particularly tree-trimming, in order to improve its
distribution system reliability performance.
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3.22. Trends
CMP' s SAIFI and CAIDI performance trends are shown in the following tables.

SAIFI

2001 2002 2003 2004 2005
Year

|——SAIFI —B—SAIFI ARP Target |

As can be seen from the preceding table, CMP’ s SAIFI has stayed within the ARP
targets, but is trending upward, or getting worse. It is worthy to note that
following adjustments to the ARP target in 2004 to 2.1 interruptions, CMP's
SAIFI for 2005 appears to be improving. However, a single year’s data does not
necessarily indicate atrend reversal. It should be noted that there was a change
in exclusion criteria that generally worked to change the calculated CAIDI
(decreased) and SAIFI (increased) figures. Beginning in 2004, CMP was allowed
to exclude only events where 10% or more of CMP's total customers experience
outages. Prior to 2004, CMP excluded outages by service area (11 such areas)
when the event resulted in 10% or more of CMP's customers in the service area
experiencing an outage.
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CAIDI
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As shown in the preceding table, CMP's CAIDI reliability performance has
worsened (i.e., increased) over the past five years. However, CAIDI performance
has been below the ARP target through 2005, even with a reduction (tightening)
in the ARP target in 2004.

CMP is clearly focused on meeting the baselines established in the ARP.
However, as stated above, we believe these levels of reliability generally reflect
performance that is significantly worse than industry averages.

3.2.3. Worst Performing Circuits

In accordance with the Alternative Rate Plan, CMP reports its 10 worst
performing circuits annually including planned and actual mitigation efforts. In
the subsequent year, CMP reports on the performance of the prior year’s worst
performing circuits. As currently calculated, the ten worst performing circuits are
identified on a CMP-wide basis in terms of contribution to company-level
reliability performance®. If worst performing circuits are also viewed at a lower
level, such as at the Service Center or individual circuit level, a different set of
worst performing circuits often results, whose performance may be considerably
worse from an absolute performance basis than those identified in the ARP filing

6 System-wide SAIFI and CAIDI are based on the total number of customers for the system in the
denominator of the calculation; while the circuit’s connected customers is part of the numerator. So a
circuit's “contribution” to system-wide figures will assign a higher contribution for those circuits with
higher number of connected customers than for those with fewer connected customers, assuming the same
number of outages and restoration times.
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and may not get the attention that is needed to remediate reliability performance
iSsues.

3231 Company-WideBass

Our analysis of worst performing circuits for the period 2001 through 2005
found a surprisingly high number of circuits that fell into the category of ten
worst performers for more than one year. These are shown in the following
table that contains data taken from CMP' s ARP filings.

Y ear
Circuit Length Service Center 0L | 02| 03| 04| 05
(Pole Miles)
204D6 132 Brunswick X X
210D1 205 Brunswick X X X
217D3 143 Brunswick X X
262D1 244 Augusta X X
413D1 154 Bridgton X X
419D1 237 Alfred X X X
430D1 162 Bridgton X X
445D1 288 Bridgton X X X X
454D1 235 Lewiston X X
806D2 225 Rockland X X
820D1 103 Dover X X
834D2 114 Dover X X
873D1 61 Fairfield X X

Of the repeat circuits shown above, the mgjority are located in less densely
populated and more rural service areas (i.e., Bridgton, Rockland, Dover and
Fairfield) and appear in sequential years. These also tend to be the longer
circuits within CMP's system (CMP's distribution circuits average 58 pole
miles). Good utility practice is to assure that worst performing circuits do not
appear more than twice in annual reporting and certainly not in consecutive
years.

3.23.2. Circuit Basis

We analyzed outage data by circuit for 2001-2005 (please refer to Appendix-
6.5) and found that these differ from the 10 worst circuits filed in the ARP
(calculated and ranked on the basis of contribution to Company-wide totals),
since at the circuit level, these are calculated and ranked on the basis of SAIFI
for the circuit. Based on these data, we believe it would be appropriate to
focus on the overall worst performing circuits as well as by Company-wide
SAIFI impact. This would have the additional value of focusing attention on
circuits located in the less densely populated areas of CMP's service territory.
We defined the cut-off for the worst performing circuits at the circuit level as
those circuits whose calculated SAIFI exceeded one standard deviation’ above
the ARP target for each year as shown in the table below:

"We calculated the standard deviation of the range of SAIFI (calculated on an individual circuit basis) for
all CMP distribution circuits, excluding several anomalous data points.
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Y ear ARP One Equivalent
Target | Standard SAIFI
Deviation Leve

2001 | 1.800 3.872 5.672
2002 | 1.800 2.872 4.672
2003 | 1.800 2.802 4.602
2004 | 2.100 2.264 4.364
2005 | 2.100 1.700 3.800

As circuit performance improves, that list should contain fewer circuits. On
this basis, the worst performing circuits (grouped by Service Center) are
shown below:

Count of Circuits with SAIFI > 1 STD over ARP

Service Center 2001 2002 2003 2004 2005
Alfred
Augusta
Bridgton
Brunswick
Dover
Fairfield
Farmington
Lewiston
Portland
Rockland
Skowhegan
Total

N
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As mentioned above in regard to circuits that are repeatedly classified as worst
performers, the following table lists specific circuits (grouped by Service
Center) that had multiple occurrences over the 2001-2005 period and shows
the number of consecutive years the circuit was aworst performer.
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Repeat Worst Performing Circuits 2001-2005

Service Center

Circuit

Occurances

Consecutive
Years

Alfred

687D1
685D3
677D2
634D1
612D1
605D1
602D1

2

NN B~W

Augusta

216D1
262D1

Bridgton

413D1
419D1
435D2
437D1
438D1
444D1
445D1
638D1

w

N

Brunswick

204D6
213D1
217D3
250D2

N

Dover

820D1
834D1
834D2

N

N

Fairfield

865D2
873D1

Farmington

447D2

Lewiston

220D1
411D2
420D4
420D6
436D3

Portland

620D2
631D1
644D1
645D7

N NN B DN WNININ

Rockland

214D4
246D1

Skowhegan

822D1
823D2
824D1
868D1
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3.2.4. Outage Cause Analysis

CMP appears to do a good job capturing outage cause data and frequency. For
example, the level of “Unknown” causes at 23% (for 2005) is considerably lower
than recorded by many other utilities. CMP' s “Unknown” causes have remained
fairly constant over the 2001-2005 period and have averaged 24.8%. The Edison
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Electric Institute (EEI) survey average for “other” causes (which includes
“unknown”) was 34% for its 2002 survey data, compared to equivalent data for

CMP at 30.7%.

CMP Outages by Cause
(w/o exclusions)
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As depicted above, tree-related outages comprise the largest and growing
component of overall outages. In fact, for 2005, CMP's tree-related outages at
42.3% are high in comparison to other utilities and as compared to the 2002 EEI
survey average of 21%. Anima related outages at 13% are higher than EEI
averages, and OH equipment failures at 9.5% are below EEI survey data at 16%.
The following table provides a comparison of the EElI 2002 survey with recent

CMP statistics:
Outage Cause Comparison
CMP 2005 vs. EEI 2002
Outage Cause EEI (%) | CMP (%)
Vegetation 21 42.3
Animals 7 13.2
| ce/Snow 3 0.6
Lightning 9 17
OH Equipment 16 9.5
UG Equipment 6 0.7
Planned/Prearranged 3 0.5
Operator Errors 1 0.8
Other 34 30.7
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Over the 2001 through 2005 period, tree-related outages as a percent of total
outages have increased significantly, while animal-related outages have declined
by half asillustrated in the following chart (based on annual ARP filing data):

Major Outage Cause Trends
W/O Exclusions

45%

40% /
- /
30%
s e
£ 25% —
© “'\‘
|
20% o
% ’ EEI 2002 US Average
o Tree-Related
15% 21% s
—
10%
5%
0% T T T T
2001 2002 2003 2004 2005

Years

‘—O—Animal —&—Tree —&— Unknown ‘

This suggests that the work that CMP has accomplished over the past several
years installing animal (wildlife) guards on distribution pole equipment has had a
positive and measurable impact. However, it aso suggests that vegetation
management and tree trimming programs are not keeping up with tree growth. To
further clarify this observation, we have provided the following chart which
shows the raw outage counts for the same categories. The pattern of increasesin
tree-related outages remains consistent.
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CMP Outages by Cause
Outage Count
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3.2.5. Circuit Performance (Dense and L ess Dense Ar eas)

The following charts containing CMP data for years 2003 through 2005, suggest
that tree-related outages are more frequent in areas with lower customer density.
This implies that the Company focuses its vegetation management and overhead
lines maintenance resources on its more heavily populated service areas. Given
the ARP targets and measurements, thisis not surprising.
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Tree Related Outages 2003
Percents of Total
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3.3. Operations & Maintenance Expenditures

3.3.1. Industry Comparisons
Our anaysis of CMP's distribution operation and maintenance expenditures
found that operations expenses were higher than maintenance. Thisis contrary to
what we have found in most of the previous studies of electric utilities that we
have conducted. As a result, CMP undertook a comparative review of other
utilities to ascertain if there was a trend regarding the division of expenses. CMP
benchmarked twel ve companies as shown below:

Company Higher
M aintenance

Niagara Mohawk X

Orange & Rockland X

NY SEG X

RGE X

Sierra Pacific Power

Kansas City Power & Light

Atlantic City Electric

The Narragansett Electric Company

M assachusetts Electric Company

Mississippi Power X

Indiana Michigan Power X

Centra Illinois Public Service X
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The X denotes those companies whose maintenance expenses were higher than
operations. As can be seen, seven of the twelve companies (58%) had higher
maintenance expenses. It isinteresting to note that two of those seven companies,
NY SEG and RGE, are sister companies of CMP.

W(CI independently compared a group of twelve electric distribution companies
that included eight New England utilities. The results are shown below:

Company Higher
Maintenance
Western Massachusetts Electric Company X
Unitil Energy Systems, Inc.
Public Service Company of New Hampshire X
Granite State Electric Company X
Green Mountain Power Corporation X
Fitchburg Gas and Electric Light Company
Central Vermont Public Service Corporation X
Bangor Hydro-Electric X
PacifiCorp X
Wisconsin Electric Power Company X

Wisconsin Public Service Corp

Nevada Power Company

As can be seen, eight of the twelve companies (67%) had higher maintenance
expenses. Interestingly, five of the seven (71%) New England companies aso
had higher maintenance costs.

The combined CMP and WCI panels show that fifteen of the twenty-four electric
utilities (62.5%) had distribution maintenance costs that were higher than their
respective distribution operations costs.

Since it is beyond the scope of our study to look at how CMP or its parent
company categorizes distribution expenses compared with other electric utilities,
and in order to be fair to CMP, we have chosen to focus on a comparison of
overall operations and maintenance per line mile as well as operation,
maintenance, and overhead line maintenance expenses per customer and per line
mile among CMP, NY SEG, and RG&E.

3.3.2. Distribution Operations & Maintenance Costsper Line Mile

We selected a representative panel of six companies, four of which are located in
the New England area, to compare total distribution operations and maintenance
expenses per line mile. As shown below, CMP falls within the mid-range of the
panel.
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Distribution Operation and Maintenance per Line Mile
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3.3.3. Operations

Our analysis of CMP s distribution operations expenses per customer and per line
mile indicates that it is consistently higher than the average of the three Energy
East operating companies. Thisis shown in the following two graphs®.

8 It should be noted that these charts are intended to reflect CMP's expenditure levels in comparison to
those of the other Energy East companies and were not intended to analyze year to year trends or patterns.
However, it should also be noted that the decrease from 2003 to 2004 for CMP's operations and
maintenance expenses may in part have been caused by an expense category reclassification as part of
CMP s migration to the SAP accounting system.
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Operations Expenses per Customer

$90.00

$80.00

$70.00

Dollarss

$30.00

$20.00

$10.00

2002

Years

—&— Central Maine Power Company
—4— Rochester Gasand Electric Corporation

——New York State Electric & Gas Corporation
—>¢— Corporate Average

Operation Expenses per Line Mile

$2,000.00

$1,800.00

$1,600.00

$1,400.00

$1,200.00

$1,000.00

Dallars

$800.00

$600.00

$400.00

$200.00

$0.00

2000

2001 2002

2003 2004 2005

Years

—&— Central Maine Power Company
—&— Rochester Gas and Electric Corporation

—#—New York State Electric & Gas Corporation
=€ Corporate Average

3.3.4. Maintenance
Our analysis indicates that CMP’ s distri

bution maintenance expense per customer

has been consistently lower than the Energy East average and both NY SEG and
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RGE. In order to minimize possible difference in the booking of costs, we
performed a focused comparison of the maintenance of overhead lines sub-
account. Thisisthe key indicator of resources, including vegetation management
expenses, earmarked to maintain the electric distribution system.  This
comparison also showed that CMP spends less than the Energy East average and
the other operating companies on maintenance of overhead lines’.

Maintenance Expenses per Customer
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° It should be noted that these charts are intended to reflect CMP's expenditure levels in comparison to
those of the other Energy East companies and were not intended to analyze year to year trends or patterns.
However, it should also be noted that the decrease from 2003 to 2004 for CMP's operations and
maintenance expenses may in part have been caused by an expense category reclassification as part of
CMP s migration to the SAP accounting system.
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Maintenance of Over head Lines Expenses per Customer
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Maintenance Expenses per Line Mile
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Maintenance of Overhead Line Expenses per Line Mile
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However, comparing 2004 expenses against an expanded panel, including Bangor
Hydro, Maine Public Service and Central Vermont Public Service Corporation,
shows CMP is at about the middle of the range. While, as noted above, CMP
spends less per line mile as compared against the Energy East corporate average,
they do spend at a higher level than at least one other New England utility.

Maintenance Overhead Line Cost per Line Mile
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We examined vegetation management expenditures as a percent of total O&M
expenses and compared these against the other Energy East companies. CMP's
vegetation management expenditures account for 14% to 15% of the budget. On
average, over the past five years, this is higher than comparable expenditures for
RG&E and in about the same range as vegetation management expenditures for

NY SEG.
Vegetation Management Per centage of O& M
20.00%
18.00% .
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We aso examined vegetation management expenses per line mile among the
Energy East companies. CMP's vegetation management expenses per line mile
are higher than RG& E’ s expenses, but are lower that of NY SEG.
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Vegetation M anagement Expenses per Line Mile
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We conclude, based on the foregoing discussion and tree-related outage cause
data, aswell as our field observations discussed later in this report, that CMP's
vegetation management program has been and continues to be under-funded.

3.3.5. Distribution Work Orders

As shown below, CMP's backlog of distribution work orders has not grown
during the five-year period of 2001 — 2005. On average, the Company field
forces have completed 97% of the annual distribution work orders issued.
However, the suspension of the formal circuit inspection program during the 2001
to 2005 period prevents us from commenting if al needed work orders were
actualy written. With the re-implementation of a formal circuit inspection
program in February 2005, CMP stated that they plan to retain records of the
work-orders that emanate from that program indefinitely.

CMP Distribution Work Orders

Year | Created | Completed % Field Completed/

Completed Staff Field Staff
2001® | 103,747 96,749 93% 624 155
2002 | 166,114 163,784 99% 634 258
2003 | 160,759 154,992 96% 609 255
2004 | 141,307 135,821 96% 612 222
2005® | 120,802 123,234 102% 583 211
Total | 692,729 674,580 97%

Notes: (1) 6/3/2001 to 12/31/2001 only.
(2) Higher level of work done in 2005 to close out earlier WOs to facilitate conversion to SAP.
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3.4. Capital Expenditures

As shown on the following graphs, CMP's capital spending per customer and per line
mile has been roughly at the same level as the corporate average until 2004 when
RGE had alarge increase in capital expenditure. According to CMP, the increase in
RGE capital expenditures for 2004 was due in part to a reclassification of distribution
and other property classes from CWIP accounts.
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Dollarss

3.5.
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Distribution System

3.5.1. AveragePlant Age

The average age of CMP's distribution plant components is shown in the
following table. It isinteresting to note that pole plant is significantly newer than
conductor, indicating that relatively more poles have been replaced than entire
circuits or portions of circuits. While age of plant is not a definitive indicator of
performance, as components age they are increasingly prone to failure. CMP's
distribution plant (excluding capacitors and reclosers) has been aging at an
average of approximately 0.5 year annually over the past 5 years, which indicates
that older plant is not being replaced on a basis that will maintain the existing age
profile. However, as mentioned earlier, pole plant, in particular, is fairly young
and could be allowed to age somewhat before additional annual replacements are
needed. As plant age increases, it is good practice to increase inspection
frequency to identify impending problems before they contribute to reliability
performance issues.

Average Distribution Plant Age

Asset 2001 2002 2003 | 2,004 | 2005
Poles 25.1 25.8 26.3 26.8 27.2
Conductor 33.3 33.8 34.1 34.6 35.1
Transformers | 17.6 17.8 17.9 19.2 19.4
Regulators 14.7 15 15.6 16.0 16.6
Capacitors 15.6 15.5 15.7 15.8 16.3
Reclosers n/a 3 3.4 3.5 3.6
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3.5.2. Circuit Ingpection Program

In 2005, CMP implemented a formal 10-year inspection program for its
distribution system circuits and poles. 10% of the system is inspected each year
plus the ten worst performing circuits reported in the ARP. The inspection
program is primarily visual, but suspect poles are examined and sounded for rot.
Since the beginning of 2005, circuit inspection records are maintained in an
Access database, which facilitates analysis and prioritization. The data recording
form was designed with substantial input from CMP’s line inspectors from each
Service Center. According to Company procedures, the line inspectors
immediately report problems that present a safety hazard or an urgent risk of
outage to the dispatcher for attention. Other issues are categorized according to
the following priority listing:

Category | Timeframe
L1 Repair within current year of inspection
L2 Repair within the following calendar year after inspection
L3 Repair within the following 2 calendar years after inspection

Previoudly, the line inspectors also recorded the status of vegetation along the
circuit. However, since the end of 2005, line inspectors no longer record the
status of vegetation unless there is a tree-conductor contact or tree hazard
situation. Additionally, CMP does not currently utilize outside pole strength
testing or treatment contract services.

3.5.3. System Planning & System Improvement

Annual betterments projects (i.e., distribution system capital improvements) are
developed each year by the Distribution Engineers at the Service Centers. They
base their recommendations on information related to new loads, existing load
growth, recloser operation logs, system and component age, and known problem
areas. Readings (e.g., regulator voltage ranges, phase Amperes, recloser
odometer readings, etc.) are recorded monthly at the substations. Line regulator
readings are taken during the annual inspections. Circuit load forecasts are not
generadly rolled up to the Service Center level unless Transmission Planning
requests these as part of their planning process. CMP has rolled out the planning
tools from Cyme, but links to the GIS are still in progress. Once tested and
available to the distribution engineers, they will have a tool that helps them
greatly with their planning work, particularly for system improvement studies,
which is one of several component of their work. The CYME link to GIS will
help new distribution engineers learn the CMP distribution system quickly. So
there will be some productivity improvements. There is a formal Distribution
Planning Criteria that sets forth engineering and operational parameters.
Proposed betterments are formalized using a standardized template, which
includes technical and economic justifications. The betterment templates (list) are
reviewed and prioritized at the Service Center level and are then submitted to the
corporate T& D Group where the betterments are prioritized on a CMP wide basis.
Following project prioritization at the CMP level, the overall budget is submitted

wcivwliams Consulting, Inc.




State of Maine Public Utilities Commission Page 42 of 90
Final Report - CMP Distribution Plant Evaluation

to EnergyEast and funding levels are set by EnergyEast. Therefore, not all
projects in the CMP budget request are allocated funding. The list is returned
with a “budget line” indicating how much capital has been authorized. Projects
above the line are included while projects below the line are rejected. Depending
on the actual amount of other construction that is required, for example additional
road jobs, etc., some betterments projects may dide off the current year's list
while others, below the line, may be included. The Distribution Engineer has the
responsibility to keep track of and re-propose rejected betterments projects each
year since they are not carried over automatically.

System load forecasts are developed at the CMP level using a variety of
techniques, including end-use methods for the residential class, and segment-
based methods for commercial and industrial customer classes. Peak loads are
estimated using monthly load shapes. The system level forecasts are generally
used for determining energy requirements and for transmission planning. |If
problems are found that impact the distribution system, they are communicated to
the Distribution Engineers at the Service Center level.

35.31  Staff Adequacy

During the interview process, it was suggested that CMP no longer had a
sufficient number of Distribution Engineers to meet the engineering workload
in the Service Centers. As a result, it was stated that not enough long-term
distribution system planning was being performed. Consequently, it is
possible that the Company is making sub-optimal investments in its
distribution system due to short-term focus and reaction to immediate needs.
However, this subject requires additional study before rigorous conclusions
can be reached.

3.5.3.2. Accuracy of Load Forecasting

The Service Center load forecasts track reasonably well. Generally, forecast
results are slightly below actual peak loads. The following table illustrates the
forecast results compared to actual. The first column indicates the year the
forecast was prepared. The second column indicates the years in that forecast
that were compared to actual peak load growth. The last two columns show
the range of forecast error in percent:

Forecast | Forecast years Results

2000 2001-2005 -1%1t0-2% | Under

2001 2002-2005 2% to 8%. Over

2002 2003-2005 -5%1t02% | Under/Over
2003 2004-2005 -3%1t0-6% | Under
2004 2005 -6% Under

3.6. Vegetation Management
Vegetation management, and tree trimming in particular, is a cornerstone
maintenance activity of electric distribution companies with systems comprised
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primarily of overhead (as opposed to underground) lines. For many companies,
vegetation management represents the single greatest maintenance expenditure for its
overhead lines. However, this expense iswell advised and critical to support the safe,
reliable, and successful operation of an eectric distribution company. A properly
designed and funded vegetation management program results in several key benefits
including:

Fewer tree-caused outages of electric service

Decreased amounts of storm damage and outages caused by trees during
various types of storms

Improved electric reliability performance and customer satisfaction

CMP's vegetation management department is organized within its maintenance
engineering services division. A manager with outstanding professional credentials
heads the department. His direct reports include a group of seven distribution
arborists and one transmission arborist. Each arborist possesses Maine State Arborist
and Pesticide Application Licenses.

3.6.1. Budget Levelsand Trends

In CMP' s last rate case (Docket No. 97-580) rates were based on a 1996 test year
for vegetation management expense levels projected forward to the rate effective
year beginning on March 1, 2000. Subsequent to that rate case, CMP has been
under an Alternative Rate Plan (ARP) that includes inflation and productivity
adjustments annually. The embedded and adjusted vegetation management funds
embedded in rates are depicted in the following table:

Distribution Vegetation Management Funds Embedded in Rates

Category 2000 2001 2002 2003 2004 2005 2006
Maintenance | $6,827,293| $6,827,293( $6,818,418]| $6,805,463| $6,728,561| $6,705,684| $6,743,236
Hot Spot 2,460,438| 2,460,438| 2,457,239| 2,452,571| 2,424,857| 2,416,612 2,430,145
Danger Tree 0 0 0 0 0 0

Subtotal $9,287,731| $9,287,731| $9,275,657| $9,258,033| $9,153,417| $9,122,296| $9,173,381
Storm 642,280 642,280 641,445 640,226 632,991 630,839 634,372
Total $9,930,011] $9,930,011 $9,917,102| $9,898,259| $9,786,409| $9,753,135| $9,807,753
[Inflation & Productivity 0] -0.0013] -0.0019] -0.0113] -0.0034] 0.0056 |

Shown in the table below are the budgeted and actual distribution vegetation
management expenditures for the years 2001 through 2005.

Annual Vegetation Management Program Budget and Actual Expenses
(Distribution)
2001 2002 2003 2004 2005 2006
Annual budget 8,837,708 8,837,707 8,667,209 8,749,776 8,767,724 8,737,564
distribution Veg.
Mgmt.
Annual storm 500,000 500,000 489,500 390,000 390,000 420,000
budgets
Annual actual 8,936,624 7,692,689 8,864,827 8,103,805 8,554,170 9,058,290
distribution Veg.
Mgmt.
Annual Actual 387,834 460,696 461,631 198,475 542,443 988,986
storm
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As shown above, the annual distribution vegetation management program budget
has been approximately 4% to 5% below expenditure levels accommodated in
rates. Actual expenditures have been on average 3% below budget and 7% below
rates. Further, the budget has remained relatively flat over the past five years, and
in real terms (based on 2001 dollars) the vegetation management budget has
declined as shown in the following chart.

Vegetation Management Budget
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Except for years 2002 and 2004, actual expenditures have been within about 3%
of the budget. The flat expenditure pattern is not surprising given that CMP
manages its electric reliability performance to the ARP, whose baseline
performance levels have changed little since its inception. In fact, CMP states
that, “Vegetation management performance measures are the PUC ARP targets
for CAIDI and SAIFI.” (WCI-01-03) It should be recognized that in 2003 CMP
negotiated a new agreement for vegetation management services with John Lucas
Tree Experts. Thiswas a competitive bid process and Requests for Proposal were
sent to 40+ companies for these services. So athough expenditures were
relatively flat there has been an approximately 20% increase in the volume of
work performed. This contract with Lucas Tree continues through December 31,
2010.

The table below shows the total overhead distribution circuit miles and the
calculated portion that are treed, and shows the number of spans (i.e., section of
overhead distribution circuits) trimmed annually for the period 2001 through
2005.
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Overhead Distribution Circuit Miles

Year 2001 2002 2003 2004 2005
Total 21,948 22,216 22,555 20,979 21,833
Treed 17,558 17,773 18,044 16,638 17,466
Percent treed 80.0% 80.0% 80.0% 79.3% 80.0%

Note: data adjusted for duplicate spans

Trim Statistics

OH Spans Cleared 50,608 42,515 60,021 59,754 59,746
OH Calc Miles Trim 1,947 1,635 2,309 2,298 2,298
Equiv Cycle (years) 9.0 10.9 7.8 7.2 7.6

Note that the table above is taken directly from the ARP filed in 2006 in which the title incorrectly read
“Total OH Distribution Miles Trimmed"

CMP has been able to reduce the equivalent trim cycle from 9-10 years to about 7
years, but with an average vegetation growth rate of 1.5 feet per year and an
average 8 foot side clearance, vegetation would grow back into the primary
conductor in about 5 years. So with an effective 7 plus year trim cycle, vegetation
encroachment continues to be a problem. As discussed in industry trade articles™
tree liability increases in a geometric fashion if vegetation management programs
are under funded, leading to increased tree-related outages and significantly
higher costs to catch up.

On August 1, 2003, CMP entered into a long-term tree-trimming contract with
Lucas Tree Experts. The contract is primarily based on a fixed price per span
rather than time and materials. As a result, and as shown in the table above for
years 2003-2005 as compared to year 2001, about 20% more spans are being
trimmed for roughly the same cost. While this is beneficial, we noted tree
trimming being performed by independent subcontractors to Lucas during our
circuit tours of several CMP service centers. Additionally, during our interviews,
two of the regiona distribution arborists and line supervisors indicated that the
number of tree trimming crews currently working in their regions was less than
expected based on past history and trim schedules, and the uncompleted work
would have to be performed later in the year™'. This raised questions regarding
the sufficiency of Lucas resources to service al CMP service centers on an
optimal schedule. However, CMP recently stated that per their request, during
August 2006 L ucas increased the number of crews actively trimming from 53 to
83. As of October 2006, CMP had 93 subcontractor crews working its system.

The contract with Lucas initialy ran through December 31, 2006, with options for
2007 and 2008. CMP has recently executed a contract extension with Lucas Tree

10 “Managing Trees to Improve the Bottom Line”, Siegfried Guggenmoos, President, Ecological Solutions,
Inc. dated 4-26-2004 Power Marketing Association.

1 As part of the cost savings obtained in the current contract, Lucas Tree is performing their work
differently than they did under the prior contract. Prior to the new contract entered in 2003, tree crews were
based in service centers throughout the Company. Each day the local arborist would tell crews where to go
to trim for that day. Typically these crews did not work outside their service territory unless they were
involved in storm restoration activities. Under the new contract, CMP provides Lucas with a work plan in
December for the following year's work. Lucas Tree is using a Super Crew concept where they put
together large crews and move around the service territory working on the circuits that are prioritized by
CMP arborists. This allows them to work more efficiently.
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Experts with a potential to award a higher level of work. This contract continues
until December 31, 2010.

3.6.2. Trim Cycle

CMP's Field Operating Procedure (FOP) Section 400, “V egetation Management
Procedure” (original date of May 18, 2000; revised date of August 17, 2004)
states: “The distribution system goa will be to trim on a regular cycle”
Unfortunately, this goal has never been achieved, nor does the budget for
distribution tree trimming support this goal. According to a proprietary survey
conducted several years ago, about 76% of the electric utilities questioned were
using cycle trimming to maintain their overhead distribution systems. The
majority of