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1. Introduction

Pursuant to the Settlement Agreement approved by the New Hampshire Public Utilities Commission
(“Commission”) in Docket No. DE 10-055 (Order 25,214 dated April 26, 2011) Unitil Energy Systems,
Inc. (“UES” or “Company”) is required to provide an annual report to the Commission showing actual
Reliability Enhancement Plan (“REP”) and Vegetation Management Plan (“VMP”) activites for the
previous calendar year and its planned acivities for the current calendar year. In Order No. 26,388 in DE
20-098, the annual reconciliation of UES’s External Delivery Charge (“EDC”) (which included
reconciliation of the VMP and REP expenditures), the Commission revised the filing deadlines for a
portion of the VMP and REP plans, requiring that the Company file its planned activities for the
upcoming period by November 15 “to allow sufficient time for Staff and others to review Unitil’s
proposed projects prior to the start of the next calendar year.” (Order 26,388 at 5.) Actual REP and VMP

costs for the previous calendar year will continue to be reconciled along with the EDC.

On November 14, 2022, UES requested an extension of time to November 22, 2022 to file its annual
report; the Commission granted the Company’s motion on November 16, 2022. This report includes the

following information:

(A) A description of Unitil’s VMP;

(B) Detail on the O&M spending related to the FY2023 VMP estimated expenditures and work to be
completed;

(C) Detail on the Vegetation Management Storm Hardening Program FY2023 estimated expeditures;
and

(D) Detail on the O&M spending related to FY2023 Enhanced Tree Trimming estimated
expenditures.

(E) Reliability projects recommended by Distribution Engineering as part of the 2022 annual
reliability studies for the UES system which have been proposed in the 2023 Capital Budget.
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2. Vegetation Management Plan
The VMP is based upon the recommended program provided in the report of Unitil’s consultant
Environmental Consultants, Inc. (“ECI”),' modified to incorporate a 5-year prune cycle with 10-foot side

and 15-foot top prune zones.

2.1. Plan Description

Unitil’s VMP is comprised of five components; 1) circuit pruning; 2) hazard tree mitigation; 3) mid-
cycle review; 4) forestry reliability assessment; and 5) storm resiliency work. This program is designed
to support favorable reliability performance, reduce damage to lines and equipment, and provide a
measure of public safety. The main benefits and risks addressed by these programs are reliability,

regulatory, efficiency, safety and customer satisfaction.

2.1.1.Circuit Pruning
Vegetation maintenance pruning is done on a cyclical schedule by circuit. The optimal cycle length
was calculated by balancing five important aspects: 1) clearance to be created at time of pruning; 2)
growth rates of predominant species; 3) risk to system performance; 4) aesthetics / public acceptance of
pruning; and 5) cost to implement. For New Hampshire, this optimal cycle length was calculated as 5

years for all lines.

2.1.2.Hazard Tree Mitigation
The Hazard Tree Mitigation program (“HTM”) consolidates tree removal activities into a formalized
program with risk tree assessment. This program is aimed at developing a more resistant electrical
system that is more resilient under the impacts of typical wind, rain and snow events. The intention is to
accomplish this through minimizing the incidence and resulting damage of large tree and limb failures
from above and alongside the conductors through removal of biologically unhealthy or structurally

unstable trees and limbs.

HTM circuits are identified and prioritized through reliability assessment risk ranking, identification

as a worst performing circuit, field problem identification, and time since last worked. Once circuits are

A copy of the ECI reliability report, originally provided in response to data request Staff 1-29 (Confidential), was
made part of the record in DE 10-055, UES’s 2010 base rate case, as a Confidential Exhibit, accompanied by a
public redacted version, during the hearing before the Commission.
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identified they are scheduled in two ways: 1) while the circuit is undergoing cycle pruning; or 2)

scheduled independently of cycle pruning. In New Hampshire, HTM circuit selection corresponds

closely with cycle pruning, as both pruning and HTM are on a 5 year cycle.

2.1.3.Mid-Cycle Review
The mid-cycle review program targets circuits for inspection and pruning based on time since last
circuit pruning and forecasted next circuit pruning. The aim of this program is to address the fastest
growing tree species that will grow into the conductors prior to the next cyclic pruning, potentially
causing reliability, restoration and safety issues. Mid-cycle review will be used to address primarily
13.8kV and above, three-phase portions of selected circuits. Circuit selection is based on number of years

since last prune and field assessment.

2.1.4.Forestry Reliability Assessment
The Forestry Reliability Assessment program targets circuits for inspection, pruning, and hazard tree

removal based on recent historic reliability performance. The goal of this program is to allow reactive
flexibly to address immediate reliability issues not addressed by the scheduled maintenance programs.
Using recent historic interruption data, poor performing circuits are selected for analysis of tree related
interruptions. Circuits or portions of circuits showing a high number of tree related events per mile,
customers interrupted per event, and/or customer minutes interrupted per event are selected for field
assessment. After field assessment, suitable circuits are scheduled and a forestry work prescription is

written for selected circuits or areas.

2.1.5.Storm Resiliency Work
The Storm Resiliency Program (SRP) targets critical sections of circuits for tree exposure reduction
by removing all overhanging vegetation or pruning “ground to sky,” as well as performing intensive
hazard tree review and removal along these critical sections and the remaining three phase of the circuit.
The goal of this program is to reduce tree related incidents and resulting customers interrupted along these
portions in minor and major weather events. In turn, the aim is to reduce the overall cost of storm

preparation and response, and improve restoration.
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2.2. 2023 VMP Estimated Expenditures and Work To Be Completed

Table 1 depicts the 2023 VMP expenditures by activity and the estimated proposed VMP activity
details. Unitil proposes to spend $5,826,877 on VMP activities and another $1,156,670 on vegetation
storm resiliency, explained in more detail below, for a total of $6,983,547.2 This amount includes the
required work to complete the known hazard tree carry over from 2022, discussed further in this
document. The major cost drivers when comparing 2022 proposed cost to 2023 are a larger increase in
cycle pruning and hazard tree mitigation, and a 3% increase in all other activities, driven largely by cost

of labor increases due to rising costs of employment and workforce retention.

Table 1
2023 VMP O&M Activities Cost Proposal
2023 Cost
VM Activity Proposal
Cycle Prune $ 2,663,143
Hazard Tree Mitigation $ 926,100
Forestry Reliability Work $ 27,162
Mid-Cycle Review $ 122,385
Brush Control $ -
Police / Flagger $ 578,599
Core Work $ 163,909
Distribution Total $ 4,481,298
Sub-T $ 654,134
Substation Spraying $ 13,834
VM Staff $ 677,611
Program Total § 5,826,877
Storm Resiliency Program (SRP) $ 1,156,670

Grand Total § 6,983,547

Tables 2 through 6 provide more detail on each of the VMP activities planned for 2023. The
activities include 228.8 miles of cycle pruning (Table 2). The activities also include 88.5 miles of hazard
tree mitigation (Table 3), 10 miles of which are carry-over due to workforce availability issues, 10.7 miles
of forestry reliability work (Table 4), 66.9 miles of mid-cycle pruning (Table 5), and 17.9 miles of sub-

transmission clearing (Table 6).

2 This figure is as of November 1, 2022 and is a best estimate which does not include final pricing for 2023 work, as
work is out to bid and contracts are not yet finalized. This amount includes the indentified carryover of work from
2022 to 2023 known as of this date and does not include any carryover that could arise from a distruptive storm
event, loss of workforce due to pandemic, or other work interruption before the end of the year.
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Table 2

2023 VMP Planned Cycle Pruning Details

Overhead Scheduled
District Feeder Miles Miles
Capital C13W3 82.9 82.9
Capital C24H1 1.9 1.9
Capital C24H2 1.9 1.9
Capital C33X4 2.0 2.0
Capital C34X4 0.2 0.2
Capital C13W2 18.0 18.0
Seacoast E13W2 28.9 28.9
Seacoast E5X3 9.4 6.7
Seacoast E13X3 3.9 2.7
Seacoast E56X2 2.5 2.5
Seacoast E58X1 31.2 31.2
Seacoast E2H1 2.3 2.3
Seacoast E15X1 9.6 7.3
Seacoast E17W1 10.0 10.0
Seacosat E17W2 4.6 4.6
Seacoast E27X1 16.1 16.1
Seacoast E27X2 8.7 8.7
Total 228.8

November 2022 Report
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Table 3
2023 VMP Planned Hazard Tree Mitigation Details
Overhead Scheduled
District Feeder Miles Miles
Capital  C8X3 106.5 10*
Capital CI5W1 16.8 5.1
Capital  C22W3 39.1 10.8
Capital C7W3 31.5 16.4
Capital  CI13W3 82.9 18.1
Capital  CI3W2 24.8 5.0
Seacoast E22X1 37.6 9.2
Seacoast E56X2 2.5 4.0
Seacoast E2HI1 2.3 1.4
Seacoast E27X1 16.1 7.1
Seacoast E27X2 8.7 1.4
Total 88.5
*2022 carry-over circuit
Table 4
2023 VMP Planned Reliability Analysis Details
Overhead  Scheduled

District Feeder Miles Miles
Capital C22W3 39.1 2.5
Capital C3W3 3.1 0.4
Capital Ci13wW1 34.0 2.2
Seacoast E13W1 19.0 2.4
Seacoast E6W1 27.1 1.4
Seacoast E19X3 39.1 1.9
Total 10.7




Unitil Energy Systems, Inc.

Vegetation Management Program

Table 5

November 2022 Report
Page 7 of 12

2023 VMP Planned Mid-Cycle Review Details

Overhead Scheduled

District Feeder Miles Miles
Capital C15W1 16.8 5.1
Capital C15W2 3.7 2.7
Capital C22W3 39.1 10.8
Capital C7W3 31.5 16.4
Seacoast E22X1 37.6 9.2
Seacoast E22X2 49 1.7
Seacoast E23X1 24 9.7
Seacoast E6W1 27 5.7
Seacoast E6W2 20.2 5.6
Total 66.9

Table 6

2023 Sub Transmission Planned Clearing Details

Scheduled

District Feeder Miles

Capital 34 2.2
Capital 35 3.8
Capital 38 3.1
Seacoast 3354/3343 8.8

Total 17.9
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2.3. 2023 Vegetation Management Storm Resiliency Program Planned

For 2023, storm resiliency work on 43.7 miles of line in the Seacoast service area is proposed, at a

total cost of $1,156,670.

Table 7
2023 SRP Planned Work Details

Cireuit Overhead Scheduled

Miles Miles
E15X1 9.6 6.2%*
E28X1 10.1 5.1%
E13W2 29.3 10.7
E58X1 31.3 12.9
E21W2 21.7 5.6
E22X2 4.9 1.8
E51X1 30.1 1.4

| Total 43.7 |

*2022 carry-over circuit

3. Reliability O&M Expenditures
The Company has allocated $300,000 to Reliability O&M expenditures for enhanced tree trimming.
The Enhanced Tree Trimming funding is intended to target “problem” areas identified through

engineering analysis.

3.1. Enhanced Tree Trimming

Each year, the Company completes reliability analysis on the distribution and subtransmission
system. The reliability analysis identifies areas of the system which have experienced an abnormal or
increasing amount of tree related outages in the previous year. Distribution Engineering provides the
System Arborist a prioritized list of recommended subtransmission lines and/or distribution circuits which

would benefit the most from enhanced tree trimming.

For 2023, once the reliability analysis information is completed for 2022, Distribution Engineering

will recommend the areas of line to be worked. The work is budgeted not to exceed $300,000.

4. Reliability Planning and Performance
The Reliability Program covers capital and O&M activities and projects intended to maintain or
improve the reliability of the electric system including: (1) system hardening measures, i.e., equipment

upgrades; installation of additional fuses, sectionalizers and reclosers; SCADA and automation projects;
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improvements to lightning protection; installation of animal guards; and other activities to mitigate the
specific causes of outages; and (2) reliability-based inspections and maintenance, which will include

inspections of tree growth and health and enhanced trimming in targeted areas on the system.

4.1. Annual Studies

Each year the Company completes an annual distribution planning study and reliability study in each

of the operation areas. Both of these studies incorporate analysis to improved system reliability.

4.1.1.Distribution Planning Study
The Company conducts distribution planning studies on an annual basis. The purpose of this study is
to identify when system load growth is likely to cause main elements of the distribution system to reach

their operating limits, and to recommend plans for the most cost-effective system improvements.

Circuit analysis provides the basis for the distribution planning study. Circuit analysis is completed
on a three year rotating cycle with the objective to perform a detailed review on one-third of the entire
system each year. The Milsoft Windmil software application is used to perform circuit analysis to
identify potential problem areas and to evaluate available alternatives for system improvements. Circuit
analysis includes the following: 1) update of circuit model from GIS; 2) circuit diagnostics; 3) load
allocation; 4) voltage drop and loading analysis; 5) fault current and protection device coordination
analysis. Engineering work requests are initiated for any apparent miscoordination identified during this
analysis. Projects are entered into the capital budget for projects that require replacement or installation

of equipment.

In addition to the fuse coordination completed as part of circuit analysis, the Company reviews
trouble interruption reliability reports on a daily basis. Any outage in which the fuse did not appear to
operate correctly is further analyzed to determine the cause. Engineering Work Requests are issued to
implement upgrades or changes on the system identified by the circuit analysis or an evaluation of an

outage.

4.1.2.Reliability Studies
Each year, Unitil completes annual reliability studies for each of its operating areas. The purpose of
these studies is to report on the overall reliability performance of the electric systems from January 1
through December 31 of the previous year (12 months total). The scope of this report also evaluates
substation, subtransmission (34.5kV system generally off road and serving one or more substations or
circuit taps) and individual circuit reliability performance over the same time period. The analysis also

identifies common trends or themes based upon type of outage (i.e. tree, equipment failure, etc.). The
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Annual Reliability Analysis and Recommendations report for the UES Capital Operating Area and UES

Seacoast Operating Area are attached to this report as Attachment 1 and Attachment 2 respectively.

The recommendations provided in the study are focused on improving the worst performing circuits
as well as the overall system reliability. These recommendations are provided for budget consideration
and will be further developed with the intention of incorporation into the capital budget development

process.

There are several common solutions which can improve reliability depending upon the circumstance:
1) installation of reclosers or sectionalizers; 2) addition of fusing locations; 3) tree trimming; 4)
installation of tree wire or spacer cable; and 5) implementation of automatic restoration schemes. These
solutions are recommended most commonly; however, other solutions are also recommended for specific

situations.

4.2. Reliability Capital Expenditures

As described above, in addition to the annual pole inspection and replacement program, each year
Unitil completes annual reliability studies for each of its operating areas. The recommendations provided
in the study are focused on improving the worst performing circuits, as well as the overall system
reliability. These reliability projects count for the majority or all of the “System Hardening/Reliability”

spending for each year.

The reliability projects recommended for the budget include a project scope, construction cost
estimate and estimated reliability improvements (annualized saved customer minutes and saved customer
interruptions). All of the recommended projects are ranked against each other based upon two cost

benefit comparisons (cost per saved customer minute and cost per saved customer interruption).

An overall project rank is derived from the sum of these two cost benefit rankings. In general,
projects with low construction cost and high saved customer minutes or high saved customer interruptions
are ranked highest on the list while those projects with high construction cost and low saved customer
minutes or saved customer interruptions are ranked low on the list. Another way these projects are
analyzed by Distribution Engineering is shown in Chart 1 below. This chart displays the cumulative
project cost compared to the anticipated reliability benefits of all projects. Each data point pair represents
a specific project and its associated reliability benefits (saved customer minutes and saved customer
interruptions). This chart is used to compare the relative return of reliability benefits associated with
project cost between all projects. Large projects may be planned to be completed over multiple years.

For these cases, the total project cost and benefit is used in the ranking analysis. The projects to the left
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of the cutoff line are those that are entered into the annual Capital Budget for approval. Those to the right

have been rejected.

Chart 1
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The reliability projects for 2023 presented in Table 15 below provide an illustration of the process

used to identify reliability projects. This table is a listing of reliability projects recommended by

Distribution Engineering as part of the 2022 annual reliability studies for the UES system which have

been proposed in the 2023 Capital Budget. This project-listing details the overall project ranking, scope,

cost, and anticipated reliability benefits.

Cumulative Cust.-Int. Savings
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Table 15
Customer Customer
Project ) . Cumulative Interruptions Minutes
. Budget No. Descrption Project Cost
Ranking Cost Saved Saved
Annually Annually
DRBC02 18W2 Reconductor Bow Center Rd $284,551 $284,551 289 28,270

Circuits 23X1 and 27X1 — Convert
Circuit Portion, Create Circuit Tie,
2 DRBEO4 $507,171 $791,722 417 46,577
Install Reclosers, and Implement

Distribution Automation

Circuits 6W1 and 6W2 —
Reconductor and Convert Circuit
3 DRBEO6 Sections, Create Circuit Tie, Install $1,410,877 $2,202,599 1,083 101,693
Reclosers, and Implement

Distribution Automation

N. Water Street and Rabbit Road
4 DRBC08 ) $706,510 $2,909,109 668 30,069
Spacer Cable Installation

*Note: Although project DRBCOS8 was past the ranking cut-off, this project was selected to be entered into
the 2023 capital budget over the DRBE06 because the latter project was determined impractical and other
reliability work was performed recently on the circuit. It was decided to defer the DRBE(O6 project and

allow time for the recent improvements to benefit the circuit reliability.

Recommended 2023 Reliability Enhancement Projects

The projects listed in the Table 15 have been sorted by project rank in ascending order beginning with
the project having the best composite cost benefit ranking. The projects listed above (except DRBE06)
are those projects that were accepted into the 2023 capital budget. However, it should be noted other
projects were identified in the annual reliability analysis and were not accepted in the Capital Budget as
providing adequate reliability compared to the cost. The Capital Budget process approves the amount of
spending for reliability projects and allows for changes of projects, if it is later determined that there are
better or more practical projects. At of the time of this report, the 2023 Capital Budget had not yet

received final approval.



