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Abstract: Documented in this guide are methods and designs to mitigate interruptions,
equipment damage, and personnel safety issues resulting from animal intrusions into electric
power supply substations, thereby improving reliability and safety, and minimizing the associated
revenue loss.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards
through an accredited consensus development process, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. IEEE Standards are documents developed by volunteers
with scientific, academic, and industry-based expertise in technical working groups. Volunteers are not
necessarily members of IEEE or IEEE SA and participate without compensation from IEEE. While IEEE
administers the process and establishes rules to promote fairness in the consensus development process, IEEE
does not independently evaluate, test, or verify the accuracy of any of the information or the soundness of any
judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties,
express or implied, concerning this standard, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant or represent that the
use of the material contained in its standards is free from patent infringement. IEEE standards documents are
supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments received
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE is the approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall
not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars,
or educational courses, an individual presenting information on IEEE standards shall make it clear that the
presenter’s views should be considered the personal views of that individual rather than the formal position of
IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, consulting
information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of interests.
For this reason, IEEE and the members of its Societies and Standards Coordinating Committees are not able to
provide an instant response to comments, or questions except in those cases where the matter has previously
been addressed. For the same reason, IEEE does not respond to interpretation requests. Any person who would
like to participate in evaluating comments or in revisions to an IEEE standard is welcome to join the relevant
IEEE working group. You can indicate interest in a working group using the Interests tab in the Manage Profile
& Interests area of the IEEE SA myProject system." An IEEE account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.?

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of engineering practices and methods. By making these documents available for use and adoption
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.

!Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
*Available at: https://standards.iece.org/content/icee-standards/en/about/contact/index.html.
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Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center,
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400; https://www.copyright
.com/. Permission to photocopy portions of any individual standard for educational classroom use can also be
obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old
and has not undergone a revision process, it is reasonable to conclude that its contents, although still of some
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended through
the issuance of amendments, corrigenda, or errata, visit [IEEE Xplore or contact IEEE.? For more information
about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for standard number and
year of approval to access the web page of the published standard. Errata links are located under the Additional
Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to periodically
check for errata.

Patents
IEEE Standards are developed in compliance with the IEEE SA Patent Policy.’

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are

3Available at: https://ieeexplore.iece.org/browse/standards/collection/ieee.
4Available at: https://standards.ieee.org/standard/index.html.
’Available at: https://standards.iece.org/about/sasb/patcom/materials.html.
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reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility.
Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against
interference with or from other devices or networks. IEEE Standards development activities consider research
and information presented to the standards development group in developing any safety recommendations.
Other information about safety practices, changes in technology or technology implementation, or impact
by peripheral systems also may be pertinent to safety considerations during implementation of the standard.
Implementers and users of IEEE Standards documents are responsible for determining and complying with
all appropriate safety, security, environmental, health, and interference protection practices and all applicable
laws and regulations.
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Introduction

This introduction is not part of IEEE Std 1264-2022, IEEE Guide for Animal Mitigation for Electric Power Supply
Substations.

IEEE Std 1264™-2015 was revised by members of the IEEE Guide for Animal Mitigation for Electric
Power Supply Substations Working Group and is under the sponsorship of the Transmission and Distribution
Substations Operations Subcommittee of the Substations Committee of the IEEE Power and Energy Society.®’
This guide provides guidance and information to substation engineers on the problems animals cause in
electric power supply substations. Further, it recommends criteria for applying mitigation methods, documents
survey-reported effectiveness of various methods, and recommends factors for evaluating effectiveness of
methods once they are applied.

For the 2015 revision, updates were made to several clauses to incorporate valuable industry feedback from
members and balloters, in particular the clauses regarding line barriers and insulating coverings. The Working
Group had originally planned to send out a new survey and incorporate updated findings in this revision, yet
resources to accomplish this were not available.

For this 2022 revision, valuable additions are made by new and continuing members, resulting in clarified
information in certain subclauses for animal intrusions and preventive methods, with additional new subclauses
as well. In particular, physical sizing considerations are included, along with a new Annex C. Focused concern
is added for insects (such as Rasberry crazy ants), damage from large bird pecking behavior, and health issues
from bird guano. The clause on criteria is expanded to be cautious not to compromise the performance of
existing equipment when designing for potential mitigation improvements. The fencing subclause is expanded
for both non-electric and electrified fencing, with insights for wind loading impacts, buried fabric corrosion,
and improved animal blockage. The barrier disc descriptions are expanded and improved, and detail added for
sealing of enclosures, including new sealing guidelines in Annex B. The information for guards and coverings
is improved, along with new subclauses for approaches using optical gel, cone-shaped perch deterrents, bird
wire, slides, nettings, and lasers. Some caution is added regarding landscaping overhang of barriers, overall
good housekeeping of the site, and bird behavior regarding nest reclaiming. Finally, two new subclauses are
added describing materials properties for plastics and silicone, and differing aspects of performance testing.

*IEEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).
"The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc.
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IEEE Guide for Animal Mitigation Peterrents for Electric Power Supply

Substations

1. Overview

This guide is divided into seven clauses. Clause 1 provides the purpose and scope of this guide.
Clause 2 lists references to other standards. Clause 3 provides definitions of terms that are used in
the guide; but are listed here as a quick reference. Clause 4 discusses the various types of animals
and the problems they may cause. Clause 5 recommends criteria for implementing a mitigation
program. Clause 6 explains different mitigation methods. Clause 7 describes the effectiveness of the

various mitigation methods.
1.1 Scope

This guide documents methods and designs to mitigate interruptions, equipment damage, and
personnel safety issues resulting from animal intrusions into electric power supply substations,

thereby improving reliability and safety, and minimizing the associated revenue loss.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:12:33 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1264-2022


http://www.avadocuments.com/doc/ieee-1264-2022
http://www.avadocuments.com/doc/ieee-1264-2022

1.2 Purpose

Intrusion by animals into electric power supply substations has been a problem experienced by most
of the electric utility industry. The costs associated with outages caused by animals continue to
escalate. Although animal problems differ in nature geographically, the damage to equipment,
interruption of or loss of service to customers, and safety problems encountered by operating

personnel result in similar the-same general concerns.

This guide identifies various animals, the problems they cause, and mitigation methods. Further, it
recommends criteria for applying mitigation methods, documents survey-reported effectiveness of
various methods, and recommends factors for evaluating effectiveness of methods once they are

applied.

1.3 Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the

standard and from which no deviation is permitted (shall equals is required to).8'9

The word should indicates that among several possibilities one is recommended as particularly

suitable, without mentioning or excluding others; or that a certain course of action is preferred but

not necessarily required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard

(may equals is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or

causal (can equals is able to).

8The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe

unavoidable situations.

9The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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2. Normative references

The following referenced documents are indispensable for the application of this document (i.e.,
they must be understood and used, so each referenced document is cited in text and its relationship
to this document is explained). For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments or corrigenda)

applies.
IEEE Std 1656™, IEEE Guide for Testing the Electrical, Mechanical, and Durability Performance of
Wildlife Protective Devices on Overhead Power Distribution System Rated up to 38 kv 101142

3. Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards

Dictionary Online should be consulted for terms not defined in this clause. 123

barrier: Any product whose sole purpose is to act as an obstruction to the path of the animal. A
barrier may have electrical insulating properties, but by design and application, its use is limited to

blocking an animal’s entry to or contact with energized conductors or equipment.

10 :LIEEE publications are available from The Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,
USA (https://standards.ieee.org/).

11 2The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers,

Inc.

12 3[EEE Standards Dictionary Online subseription-is available at: http://dictionaryieee.org. An IEEE account is required for access

to  the dictionary, and one can be created at no charge on the dictionary  sign-in  page
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coating: (as—defined—by—theSteel-StructuresPainting—Couneily Generic term for paints, lacquer,

enamels, etc. A liquid, liquefiable, or mastic composition that has been converted to a solid

protective, decorative, or functional adherent film after application as a thin layer.m 4

grounded member: Any conductive object (structure or equipment) partin—-a—substation—thatis
normally connected to a ground grid erin-eontactwith-earth.

insulating member: The part of the substation that isolates the energized conductor from a

grounded member or other energized conductors.

wildlife deterrent: A device designed to deter perching of birds or access by other animals to an

area where high voltages are present.

wildlife guard: A device, guard, or structure that is intended to avert contact by wildlife by

providing electrical isolation from high-voltage equipment.

4. Animal intrusions

There are many types of animals including birds, mammals, reptiles, and insects that can affect the
operation of electric supply substations. The effect these animals have can be identified evaluated by
the problems they cause, type of outages that result, equipment commonly damaged, and
safety/health hazards that the animals present to personnel. In October and November 1990, an IEEE
questionnaire was sent to 174 public utility companies (utilities) in the United States and Canada,
requesting information on their experiences relating to animal outages. Of these utilities, 114

responded.

13Definition from the Steel Structures Painting Council.

14 4gtee] Structures Painting Council publications are available from the Steel Structures Painting Council, 4400 5th Avenue,

Pittsburgh, PA 15213, USA.
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41 Types of animals

Listed below are those specific animals that have been identified by the survey as known or

potential sources of animal-related outages. The majority of the survey responses identified

squirrels, birds, raccoons, and snakes as the primary source of animal-related intrusions.

Table 1—Percentage of respondents

Animal Utilities reporting
this animal
Squirrels 90%
Birds 86%
Racoons 57%
Snakes 46%
Cats 43%
Mice 30%
Rats 19%
Opossum 13%

Several other animals were identified from the survey as ones with which some utilities have

experienced problems. These animals are not major contributors, as none were reported by more

than 5 % of the utilities. They are listed as follows in alphabetical order:.

a) Bats

b) Deer

c) Dogs

d) Foxes

e) Frogs

f) Gophers

g) Ground hogs
h) Insects

i) Lizards
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j)  Moles

k) Monkeys

1) Pikas

m) Rabbits

n) Ring-tailed cats
o) Skunks

p) Weasels

Consideration of the animal’s physical and behavioral characteristics several-factors is important

when addressing intrusions at specific substation locations. The wingspan or tail length of a species

of bird can identify a specific issue (see Annex C for some sample sizes). The size of hole a rodent

can fit its body through or the mass congregation of ants that can accumulate in specific regions are

all factors that need to be identified. The particular animals and the degree to which they pose

problems varies willary according to geographic location. The dominant animals, such as squirrels
and birds, were reported by nearly every utility. While squirrels were the worst offenders overall,
birds were a greater problem in farmland areas. Raccoons were identified most often in the cooler
northern and midwestern climates, while problems with snakes were more commonly reported by
utilities from the southwest and southeast. Activity levels and the number of intrusions also vary

with the season of year.
4.2 Problems

There are various reasons why animals enter substations. For example, cats enter substations for
warmth, woodpeckers create holes for shelter and to store food, and birds build nests on equipment
and structures. Raccoons and snakes try to reach bird nests for young birds and eggs. Squirrels,
especially during weaning cycles, migrate through unfamiliar territory. Predators, such as foxes,
enter a substation looking for rodents and other nocturnal animals that make homes in vaults,

equipment, and structures.
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Animals in substations cause a variety of problems, such as faults, which can result in power

outages, reduced equipment life, or severely damaged equipment. Insects such as Rasberry crazy

ants swarm a device and create a fault. When an ant gets electrocuted, it releases a pheromone that

communicates to the other ants that they are under attack, and to come and fight, which results in

tens of thousands of dead electrocuted ants that create even more of a mess and/or fault. Animals

and insects They may even pose a variety of safety and health hazards due to their animal waste,

and safety to personnel who come upon the animal unexpectedly.

Squirrels, raccoons, snakes, and other creatures that climb fences, structures, and equipment may
eventually come into contact with energized parts of equipment or conductors, thus causing outages
and damage. Rodents chewing through power and control cable insulation can also cause outages

and damage.

Birds build nests in substation structures and equipment, sometimes using conductive material such
as wire or magnetic tape that can fall or be carried into contact with insulators or bushings. Some
birds have wing spans that can bridge phase-to-phase distance and cause an outage. Bird droppings

can also be a major problem_due to the buildup and corrosive nature of guano. Being communal,

many congregate in a relatively small area. Their droppings accumulate on electric hardware

quickly, causing insulator or bushing flashovers and possible equipment damage.
4.2.1 Outages

Animal-related outages run the gamut from momentary disturbances to long-term outages. Major

portions of substations can be tripped off-line, including transmission circuits.

In addition to the inconvenience caused by an outage and the cost of repair, revenue could be lost
until service has been restored. Outages, sustained or momentary, reduce the long-term confidence

of all customers and could be a critical factor for commercial and industrial customers. These

problems can become serious if they are recurring in a particular substation or class of substations.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:12:33 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1264-2022


http://www.avadocuments.com/doc/ieee-1264-2022
http://www.avadocuments.com/doc/ieee-1264-2022

4.2.2 Equipment damage

The equipment susceptible to animal-related damage includes power transformers, capacitors,
breakers, reclosers, surge arresters, voltage and current transformers, regulators, switchgear,

potheads, switches, bushings, insulators, and bus conductors.

Flashovers cause costly damage, which in many cases is so severe that equipment or components
must be replaced. The equipment most commonly damaged by animal intrusions are bushings and
bus insulators. Damage to bus insulators usually requires replacement of the insulators. Damage can

include burned glazing, tracking, chipping, and even total fracture. Some large birds have been

observed pecking at damaged polymer insulators on energized phases in excess of 138 kV. Besides

the direct damage to the insulators, the fault can cause stress in other equipment such as
transformers_and; breakers,-ete; which reduces the life of the equipment and sometimes results in

complete equipment failure.

Animals on breakers usually cause phase-to-ground faults that can damage the bushings and
internal parts, such as stationary and movable contacts. Although the initial contact is likely to cause
a phase-to-ground fault, at 15 kV voltage level and below it is common that the fault escalates to a
phase-to-phase event, many times involving all six bushings on a breaker. Equipment damage can
be much more severe than burning, chipping, tracking, or breaking of the bushing. The flashovers
and arcing can burn holes in the covers of the equipment, which can be catastrophic for oil-filled

equipment due to the possibility of fire.

In addition to damage to equipment, rodents and other animals chew on cable insulation, damaging

cables in troughs, control houses, switchgears, and vaults. Mice have been observed creating nests

between phases in breaker panels inside control houses. This has resulted in fires or phase-to-phase

faults caused by either the mice or the snake bridging the gap between the phases trying to get to the

mice. Woodpeckers cause major damage as they create holes for food storage and sometimes for
shelter, and many animals build nests that can be fire hazards or interfere with equipment

operation.
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4.2.3 Safety/health hazards

Animals in substations can be safety hazards for operations and maintenance personnel. Although
direct encounter between personnel and the animals that invade substations is unlikely, any
confrontation can be hazardous. Additionally, animals can cause health hazards, particularly due to

accumulations of animal wastes.

Safety is a concern when personnel confront live animals. Snakes that climb onto equipment and
structures may not be seen until a person is close. Bees or other insects that nest in the substation

may attack, as may those animals that have been cornered in vaults, troughs, or any other enclosure.

Odorous emissions from animals, such as skunks, can be quite unpleasant. Animal droppings and
guano wastes can cause unsanitary conditions for workers. Bird droppings are the most common

problem, especially where large flocks of pigeons, ravens, starlings, and other birds, have roosted

within a substation. Bird guano can be conductive, acidic, and unhealthy to be around. Bird guano

can accumulate in large piles, and during rain or humid conditions, becomes a conductive, acidic

paste on the electrical equipment that causes corrosion and/ or flashover. Other hazards exist from

other species, such as mice droppings. Hantavirus is a virus that lives inside mice feces, and when

disturbed it can become airborne in the form of a harmful dust ete—have roosted—within—a
substaton.

5. Criteria

A mitigation program should be put in place when experiencing an unacceptable level of animal-

related problems. Typical criteria for implementing animal mitigation programs are-frequency-ane

— Frequency and duration of occurrences

— Cost of occurrences

— Safety hazards
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— Severity of damage

— Equipment type

— Customers served

— Substation location

— Design type

— Quality of service

The point at which cost of occurrences and safety and health hazards justify implementing
mitigation programs can be difficult to establish. However, frequency of occurrences is one criterion
that is relatively easy to quantify. Survey results indicate that corrective measures are typically

implemented when the annual outage rate reaches one to three outages per substation.
5.1 Operating history

Once the need for a program is identified, the specific causes of the problem need to be determined.
Outage records, maintenance reports, and routine inspections of facilities will afford specific

information as to the cause and extent of the problem.

In a typical report, each entry should include facility name, date, time, equipment affected, animal(s)
involved, failure mode detail, outage duration, number of customers affected, weather conditions,

repairs or testing conducted, relays activated, and voltage level.
5.2 Application determination

The operating history should be reviewed, and the mitigation options selected. The application
determination process should include consideration of the solution’s added risk, cost-benefit ratio,

applicable governmental regulations, and community acceptance.
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