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1.0 INTRODUCTION

This Transmission Vegetation Management Plan (TVMP) is intended to meet the requirements
of the NERC Standard Compliance Template FAC-003-1 Requirement 1 for vegetation
management (Appendix A). This TVMP is part of the ISO New England self-certification for
the compliance with the NERC requirement cited above. This document coordinates
vegetation management activities for transmission lines with the current HG&E Vegetation
Management Plan (VMP) and Yearly Operation Plan (YOP) for electric, steam, and gas rights-
of-way approved by the Massachusetts Department of Agriculture Pesticide Bureau.

2.0 SCHEDULE AND TYPE OF ROW INSPECTIONS (STANDARD R1.1)

Transmission lines shall be inspected by HG&E personnel in accordance with the
requirements outlined in 1ISO New England Operating Procedure No. 3, Transmission Outage
Scheduling —Appendix B —ISO New England Standard 115kV and Above Transmission Line
Patrol & Inspection Program, Effective Date: February 1, 2005, Revision No. 1 (Appendix A2
of this document) and 1SO New England Operating Procedure No. 3, Transmission Outage
Scheduling —Appendix C —ISO New England Right-of-Way Vegetation Management
Standard, Effective Date: February 1, 2005, Revision No. 1 and the Appendix C Attachment
(Appendix A3 of this document).

3.0 CLEARANCES (STANDARD R1.2)

Standard R1.2 requires that HG&E identify and document two types of clearances between
vegetation and any overhead, ungrounded supply conductors. Clearance 1 is the appropriate
clearance distance to be achieved at the time of vegetation management. Clearance 2 is the
specific radial clearance to be maintained between vegetation and conductors under all rated
electrical operating conditions, in over to prevent flashover between vegetation and
conductors.

3.1 Clearance 2 Requirements (Standard R1.2.2)

Specific minimum clearance distances shall be no less than those set forth in the Institute of
Electric and Electronics Engineers (IEEE) Standard 516-2003 (Guide for Maintenance
Methods on Energized Power Lines), which is incorporated by attachment into this TVMP
(Appendix A4), and as specified in IEEE Standard 516-2003 Section 4.2.2.3, Minimum Air
Insulation Distances without Tools in the Air Gap.

Standard R1.2.2.1: When the transmission system transient overvoltage factors are not known,
clearances shall be derived from Table 5 of IEEE 516-2003, phase-to-ground distances, with
appropriate altitude correction factors applied.
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Table 5—Example of detailed calculations for MAID &0 Hz. Energized work, without tools in
the air gap, when the transient overvoltage factors (T) is not known in meters

Valtage in kilovalls Distance in meters
phase 10 phase Phase to ground Phase to phase
T26-121 0.75 T
136-145 090 i
161169 105 e
230242 1.57 S
345-362 258 418
500550 448 .90
T65-800 6.24 ey

MOTES

|—These distances take inbo consideration the bdghest transient overvolage an employves will be exposed o on
any sy=tem with air as the insulating medivm and the maximum woltages shown

2—Values are basad on altitudes below 900 m. See Table | for comection factors for higher alinades. 1t is aot
necesary to commect for almesphanc condiions.

3—Table distances do not include a factor for inadverent movement. See 7.2 for inadwenent movemsen
congiderations, These factom must be added to the values 1o obiadn the ol MAD

4—The clear live ool leagth should be equal o or excesd thess values for the indicated wollage ranges.

5—The dam used to foomulate this fmble was obtsioed from sl data tsken with standand stmosphenc

conditions. Standand atmoephenc conditions ame defined s tempemtimes shovwe freenng. wind less than 24
kilometer per hour, unsaturabed aif, aormal haromeber, unconlaminabed air, and clean and diy iredlaios. 1f
slandard atmeepheric conditions do not exisl axtra came must be mken.

t—Dhata for this table was chisned from Tabe 7 and Table 11,

T—rFor values in fest, see Tahla 3.3,

Notes: Values are in METERS.
Note correction factors are required for altitudes higher than 900 meters (3000 ft).
Source: IEEE Standard 516-2003 (Guide for Maintenance Methods on Energized Power Lines).

Standard R1.2.2.2: When the transmission system transient overvoltage factors are known,
clearances shall be derived from Table 7 of IEEE 516-2003, phase-to-ground voltages, with
appropriate altitude correction factors applied.
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Table 7—MAID phase to ground, 60Hz. energized work, using the transient overvoltages
factor, without tools in the air gap in matars

B 121 145 164 242 362 550 g
Voo &1 857 7.4 140 20 A8 462
I m m m m m m m
1.5 033 .39 0.45 0.65 0.565 1.52 265
LA 035 0.41 0.48 0.5 1.03 166 203
1.7 037 0.4 0.51 0.73 1R 1.52 324
1.8 033 0476 0.54 077 115 187 3.55
19 041 .49 0.57 052 1.x2 24 389
0 043 0.52 0,50 0.5 1.28 333 4.26
e |
p| 045 0.54 0.63 0.5 134 251 462
22 047 0.57 055 0.94 1.44 269 499
23 050 0.59 0,69 0.549 1.53 2EE 538
24 0.52 062 0.72 1.03 LA3 307 5.82
|

15 0.54 0.65 0.7 1.07 1.73 330 5.24
26 0.55 0.67 0.78 111 1.B3 350

AT 0.58 0.7 0.8l 116 1.93 374

1B 0,50 0.72 054 1.2 206 3.99

29 0.62 0.7 0.57 1.24 217 4.2

3.0 065 0.77 050 1.2 228 448

 ——

EN 0.67 .20 0.93 1.33 240

3.2 0,63 082 0.5 1.8 251

33 0.71 L85 0.%49 1.44 2.64

34 0.73 0.E7 Loz 1.50 276
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Table 7—MAID phase to ground, 60Hz. energized work, using the transient overvoltage
factor, without tools in the air gap in meters

Vep 121 145 10 42 36l 550 i)
Vg &1.0 837 7.6 140 i 11 318 462
T m m m m m m m
L5 035 039 0.45 0.45 0,965 1.52 265
LA 0.35 041 0.48 0,69 Lo3 L6 .93
1.7 0.7 0.44 0.51 073 L= 1.82 324
1.8 0,39 0476 0.54 077 L15 1.7 355
1.9 041 049 0.57 0.&3 1.2 214 3.89
0 043 052 0,60 0.85 1.28 233 4,26
1 045 0.54 0.63 0.5 1.34 2.51 462
23 047 0.57 066 0.54 1.44 269 499
23 050 059 0,53 0.5 153 2.BE 538
24 .52 062 072 103 143 307 5.82
2.5 0.54 .65 0.75 107 1.73 3a0 624
2.6 0.56 067 078 111 1LES 350
27 0.58 0. 0.8l L& 1.93 374
2.8 060 072 084 1.20 206 399
29 062 075 0.87 1.24 217 42
30 065 077 050 1.2 .28 448
31 067 0.0 0.93 1.33 240
3.2 0,69 0.E2 0,56 1.38 2.51
33 071 085 0.5 1.44 2.64
34 073 087 Loz 1.50 2,76

Notes: Values are in METERS.
Note correction factors are required for altitudes higher than 900 meters (3000 ft).
Source: IEEE Standard 516-2003 (Guide for Maintenance Methods on Energized Power Lines)
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3.2 Clearance 1 (Standard R1.2.1)

Clearance 1 distances are those to be achieved at the time of vegetation management work,
based on local conditions and the expected elapsed time between vegetation clearing.
Clearance 1 distances shall be greater than those specified in the Clearance 2 Requirements
above in order to allow for regrowth between periods of vegetation management work.
Clearance 1 distances will be the maximum feasible given any environmental or physical
constraints.

4.0 QUALIFICATIONS AND TRAINING (STANDARD R1.3)

HG&E requires that all personnel directly involved in the design and implementation of the
TVMP hold the appropriate qualifications and training to perform their duties. Specifically,
personnel involved in the inspection of transmission ROW must be familiar with the
requirements of IEEE Standard 516-2003 and 1SO-NW OP-3 Appendices B and C and
personnel involved in the on-site management of vegetation shall be trained in accordance with
OSHA Electric Standards 20 CFR 1910.269. The training shall include but not be limited to
Line Clearance Tree Trimmer Certification, Medical and First Aid. Personnel involved in the
on-site management of vegetation shall familiar with the work specifications provided in ANSI
A300. Tree Care Operations —Tree, Shrub, and Other Woody Plant Maintenance —Standard
Practices (Appendix A5). Personnel involved in the management of vegetation must also be
familiar with and perform all work in compliance with the current ROW Vegetation
Management Plan (VMP) and Yearly Operational Plan (YOP) approved by the Massachusetts
Department of Agricultural Resources.

5.0 MITIGATION MEASURES (STANDARD R1.4)

When locations along the ROW exist where HG&E s restricted from attaining the Clearance 1
distance, mitigation to achieve sufficient clearance for the protection of transmission facilities
will include as needed inspection of transmission ROWSs in these areas to maintain the
distances specified by Clearance 2.

6.0 COMMUNICATION OF IMMINENT THREAT (R1.5)

In the event that vegetation conditions exist that present an imminent threat of a transmission
line outage, the following process will be observed until the threat is relieved. In response to a
potential outage due to vegetation, a report of the problem will be filed. For a report by
telephone to HG&E, a Service Order is completed. After inspection by HG&E personnel, if a
situation cannot be adequately addressed at the time of inspection, an Outage/Trouble report
is filed, indicating the need for further vegetation management work and then vegetation
removal is scheduled.
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APPENDIX Al

NERC Standard Compliance Template Fac-003-1
Requirement 1
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Form to be inserted upon signature.
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APPENDIX A2

ISO New England Operating Procedure No. 3,
Transmission Outage Scheduling —Appendix B —ISO
New England Standard 115kv And Above
Transmission Line Patrol & Inspection Program,
Effective Date: February 1, 2005, Revision No. 1
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ISO New England Operating Procedures OP 3 — Transmission Outage

Scheduling Appendix B

APPENDIX B - ISO NEW ENGLAND STANDARD 115 kV & ABOVE
TRANSMISSION LINE PATROL & INSPECTION PROGRAM

OBJECTIVE

In order to achieve and maintain a high degree of reliability on the New England transmission
system, the Transmission Committee has adopted the following standard patrol and inspection
program for the ISO controlled transmission lines of the Participants.

GENERAL

Scheduled patrols and inspections of the ISO controlled transmission lines shall be the responsibility
of each Transmission Owner. There are required special patrols for transmission lines which trip
and reclose due to unknown causes, and for lines, which trip and cannot be re-energized. A method
is provided for coordination of emergency patrols on tandem-owned transmission lines.

EVALUATION

The results of these standards shall be evaluated annually by the Transmission Owner, and at
intervals no greater than every three years by the Transmission Committee working with the New
England Transmission Maintenance and Construction Task Group (NETMCTG). Transmission
Owner will have one full maintenance cycle to become fully compliant with this standard as
approved, or any subsequent revision. A full maintenance cycle is defined as the minimum time
interval specified in the Standard Patrol and Inspection Schedule (Section V. of this document) for
each of the various inspection tasks. For example: if poles must be re-inspected within ten years of
their last inspection, a minimum of one tenth of all pole plant must be re-inspected each year of the
10 year full maintenance cycle from the approval date of this document.

EXCEPTIONS

The Transmission Committee recognizes that unusual local circumstances may occasionally justify
deviations from these standards. The Transmission Owner is expected to bring such conditions to
the attention of the committee.

STANDARD ISO CONTROLLED TRANSMISSION LINE INSPECTION PROGRAM

Standard Patrol and Inspection Schedule

1. At least one (1) visual patrol annually.

2. Climbing inspections will be performed as dictated by visual patrols.

Revision 1, Effective Date: February 1, 2005 1
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3.

Initial wood pole ground line inspection not later than 10 years after installation for all
species. Re-inspect poles within 10 years of initial inspection. Thereafter, poles that do not
receive re-treatment will be re-inspected at five year intervals. Poles that are retreated, will
be re-inspected within ten years of the last re-treatment.

A Ground Line inspection of the footings and legs of steel towers and direct buried steel
poles shall be performed every 20 years.

A Heat Sensing inspection shall be performed at a minimum of four year intervals. It is
preferable that during the inspection and for a period of one hour before the inspection the
line operates at a minimum of 50% of its thermal capacity. However, no PTF lines shall be
opened to artificially load the line to be inspected unless the next contingency which could
then develop has been determined by the ISO or appropriate Local Control Center to have
minimal effect on system security.

Required Special Patrols

6.

Patrol lines that have tripped and cannot be re-energized due to a permanent fault as soon as
possible after lock-out unless the fault location is positively fixed.

Patrol, within the next working week, lines which trip from unknown causes, at all terminals
and successfully reclose. Local Control Centers shall notify Transmission Owners and
request such patrols.

VI. STANDARD EMERGENCY PATROL PROCEDURE ON TANDEM - OWNED
TRANSMISSION LINES

1.

Local Control Centers confirm loss of circuit, note relays that operated at all terminals and
exchange this information.

Local Control Centers notify the designated persons in the companies involved and request
patrol.

The designated representatives in each of the companies involved, contact each other and
arrange plans for patrol of the circuit so that there will not be an overlap.

As agreed to by the designated representatives, one will initiate an aerial patrol to inspect the
entire line regardless of ownership.

If it is impractical to initiate an aerial patrol, the designated individuals will implement
ground patrols. As prearranged, the line will be divided into sufficient patrol sections to
accomplish the patrol in the shortest practical time.

The Transmission Owner will normally make the repairs. The designated representatives in
each company may agree to the repair being made by either company. The billing for
repairs will be at prevailing rates.

Revision 1, Effective Date: February 1, 2005 2
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OP 3 APPENDIX B REVISION HISTORY

Document History (This Document History documents action taken on the equivalent NEPOOL Procedure prior to the RTO
Operations Date as well revisions made to the 1ISO New England Procedure subsequent to the RTO Operations Date.)

Rev. No.

Date

Reason

Rev 1

02/01/05

Updated to conform to RTO terminology
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APPENDIX A3

ISO New England Operating Procedure No. 3,
Transmission Outage Scheduling —Appendix C —ISO
New England Right-Of-Way Vegetation Management

Standard, Effective Date: February 1, 2005, Revision
No. 1 And The Appendix C Attachment
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APPENDIX C - ISO NEW ENGLAND RIGHT-OF-WAY VEGETATION
MANAGEMENT STANDARD

I. OBJECTIVE

In order to achieve and maintain a high degree of reliability for the New England Transmission System, the Transmission
Committee adopts the following standard for vegetation management of rights-of-way.

1. GENERAL

One of the factors affecting reliability is the control of vegetation in and near the transmission rights-of-way. The Vegetation
Management Standards Task Group has established right-of-way clearing standards for transmission lines that are important to
the New England Transmission System . These standards apply to original clearing for line construction and ongoing
preventative maintenance.

It is recognized that individual company rights-of-way vegetation management practices vary for a number of valid reasons.
Initially, rights-of-way are generally clear-cut to facilitate construction. Thereafter, ongoing preventive maintenance is
necessary to maintain a low growing plant community. The general practice in most areas is to maintain as much growth of
non-interfering species as necessary for visual screens at road crossings, residential yards adjacent to sensitive areas, or at
locations such as ravines or river crossings where conductors are higher than normal above ground, with clear-cutting
restricted to structure locations and along access roads.

Due to regulatory, economic and environmental considerations, transmission lines within New England are presented with a
variety of vegetation control issues. Many areas require “buffers” or “screens” at highway crossings and other sensitive
locations such as residential yards and agricultural areas. These areas will require special attention. Despite these
compromises, vine, shrub and tree growth in selectively cut locations must not be allowed to develop to the point that they
seriously hamper access to structures.

This standard establishes clearances, patrol cycles and best management practices to limit tree caused risk to the transmission
lines. This standard does not suggest that all tree caused outages will be eliminated. The political, social and environmental
expectations placed on utilities in New England prevent the clearing required to guarantee total system protection from falling
trees. In severe weather events (hurricanes, micro bursts, tornadoes and ice storms) trees may fail and fall into lines.

I11. CLEARANCE BETWEEN CONDUCTORS AND VEGETATION

The clearances established herein between conductor and vegetation are not intended to change the practices of individual
Transmission Owners. These are the standard clearances that all companies will seek to maintain. Any company policy or
practice which establishes clearances equal to or greater than specified herein is acceptable. It is also recognized that in
certain situations, rights may not be obtainable from property owners to remove trees adjacent to the right-of-way. In these
situations, other solutions should be explored. Transmission Owners will have one full maintenance cycle to become fully
compliant with any changes adopted to this standard. One full maintenance cycle is usually 4-6 years for vegetation growing
within the right-of-way and 10 years for vegetation growing from outside the edge of the right-of-way.

The standard clearances between conductors and vegetation are diagrammed on the attached sketch: Standard Clearance
Between Conductors and Vegetation.

In addition to establishing and maintaining clearance from vegetation growing into conductors, danger trees can develop along
the edges of rights-of-way. Danger trees are defined as sideline trees that due to their species, location and physical condition
pose a significant risk to a conductor or structure. Best management practices will utilize contemporary forestry and
arboricultural practices to mitigate the risk from danger trees.

Revision 1, Effective Date: February 1, 2005 1
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IV. RIGHT-OF-WAY INSPECTION STANDARDS

Growth rates of vegetation vary due to species, soil, site and climatic conditions. It is therefore required that each critical line
be periodically patrolled for the specific purpose of detecting locations where minimum clearances are approached.

A. Frequency
1. Scheduled patrols shall be the responsibility of each Transmission Owner.
2. An aerial or foot patrol shall be performed at least once a year to determine where vegetation is not

in compliance with the standard clearances. If an aerial patrol is utilized, it shall be followed,
where necessary, by a foot patrol.

B. Nature of Vegetation Patrol

1. Observe and record all vegetation conditions which might immediately affect the operation or
maintenance of the lines.

2. The following list is representative of observations to make:
a. Heights of vegetation in the transmission corridor.
b. Clearance of road crossing screens/buffers.
C. Vegetation which is not in compliance with standard clearances.
d. Any evidence of vegetation-conductor contact or burning caused by contact.
e. Trees which because of their condition are an immediate threat to the lines.
C. Action Following Patrols

When vegetation is not in compliance with the standard, action shall be initiated within a reasonable time
frame to obtain the conductor to vegetation clearance described in this Appendix.

V. EXCEPTIONS TO THE STANDARDS
The Transmission Committee recognizes that unusual local circumstances may occasionally justify deviations from these
standards. The Transmission Owner is expected to bring such conditions to the attention of the committee. The reported

deviations will be limited to cases where conditions exist over the entire length or significant length of a line, not individual
spans.

VI. SUMMARY
It is commonly recognized that vegetation can contribute to electrical disturbances on transmission lines. Vegetation
Management practices on rights-of-way vary throughout New England for many reasons. This standard establishes

clearances, patrol cycles and best management practices as the criteria necessary to contribute to overall system reliability.
Historically, similar guidelines have proven to be effective in achieving a high degree of system reliability.

PREPARED BY:

VEGETATION MANAGEMENT STANDARDS TASK GROUP

Revision 1, Effective Date: February 1, 2005 2



ISO New England Operating Procedures OP 3 — Transmission Outage Scheduling Appendix C

OP 3 APPENDIX C REVISION HISTORY

Document History (This Document History documents action taken on the equivalent NEPOOL Procedure prior to the RTO
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1ISO New England Operating Procedures OP 3 - Transmission Outage Scheduling Appendix C Attachment

STANDARD CLEARANCE BETWEEN CONDUCTOR AND VEGETATION

Conductor Blowout Swing

i Sldeilne
; Vegetation

60°F Conductor —=e —- . T

!

Hlgh Temperalure —s o0 o o
Conductor P

A
Highest Vegetation ‘ ------- ? ------- * ------- * ------- f
Ground
B (feet}

Line Voltage A (feet) 500 fi.span 750 fl.span 1000 fl.span
E9/115kV I 4 20 29

230kV 13 18 26 36

345k 15 22 30 43

Footnotes:
A Vertical clearance of 6, 8 and 10 feet for 637115, 230 and 345kV. respectively.

plus sag of 5 feet during hgh temperature operations.

B Horlzontal clearance of 6, 8 and 10 feet for 697115, 230 and 345kV, respectively,

plus 30 degree blowout at span lengths shown, and & pounds per square foot
wind at 60 degree F.

A& B In certaln clrcumstances where above assumptions do not apply. more or less
clearance may be required to meet the clearance of 6, 8 and [0 feet for
69/115, 230 and 345kV. respectively.
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Document History (This Document History documents action taken on the equivalent NEPOOL Procedure prior to the RTO
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Rev. No.

Date
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Rev 1

02/01/05
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APPENDIX A4

Institute Of Electric And Electronics Engineers
(IEEE) Standard 516-2003 (Guide For Maintenance
Methods On Energized Power Lines)
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11.11: Rights-of-way Advisory Panel

/A

(1) A Rights-of-way Advisory Panel shall be established to advise the Department on issues
relating to 333 CMR 11.00 and to fulfill specific functions as detailed within 333 CMR 11.00.

(2) The Department shall request that the following members participate on the Rights-of-way
Advisory Panel: the Commissioners/Secretaries or his/her designee of the Department of
Environmental Protection, the Department of Public Healih, and the Executive Office of
Transportation; and a representative, respectively, from each of the following, all to be appointed
by the Department Commissioner: the Massachusetts Association of Conservation Commissions,

333 CMK - /8.3





