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Niagara Mohawk Power Corporation

2005 Stray Voltage Testing and Inspection Plan

L. GENERAL

Niagara Mohawk Power Corporation (“Niagara Mohawk” or the “Company”), a National
Grid Company, along with its National Grid affiliates (together “National Grid”) files this
implementation plan (the “Plan”) in compliance with the New York State Public Service
Commission’s (the “Commission’s”) “Order Instituting Safety Standards” in Case 04-M-0159,
dated January 5, 2005 (the “Order”). In the Order, the Commission adopted “Electric Safety
Standards” and required utilities to file, within 45 days, a report or plan for implementation and
compliance with the safety standards adopted by the Order. At the technical conference session
administered by Commission Staff (“Staff’) on January 20, 2005, Staff stated their
understanding that Staff would review the utilities’ filings, and while they did r;ot expect the
Commission to formally approve the utilities’ plans, the Staff would notify the utility of any
deficiencies with compliance with the Order.'

Section 9(a) of the “Electric Safety Standards™?

required each utility to file a report,
providing the following:
) the details of its voltage testing program;

(ii)  the details of the its inspection program;

(iti)ythe  safety criteria it will apply as part of each program;

! The Order does not specifically state whether the Commission will approve, or take other action with regard to
such plans, However, given the timeframes provided in the Order for testing and inspections, and the need for
Niagara Mohawk to continue to take steps to implement its plan on an expedited basis, we respectfully request that
the Commission and or Commission Staff provide any response or comments regarding Niagara Mohawk’s plan as
soon as possible. :

% Order, Appendix A at S.




(iv)  an inspection schedule that demonstrates how the utility will comply with the
requirements to inspect all of its electric facilities at least once every five years;

(v)  the details of its quality assurance program;

(vi)  its plans to train its employees and contractors to perform the testing and
inspections; and

(vii)  adescription of any research and development activities the utility is conducting
or plans to conduct related to stray voltage and safety issues.

This Plan is intended to address each of these requirements.

IL OVERVIEW

The Company’s Plan provides a comprehensive approach and schedule to address the
Commission’s objectives to test every publicly accessible electric facility that is capable of
conducting electricity as soon as reasonably possible and have all electric facilities visually
inspected at least once every five years. In accordance with the compressed schedule for
performing testing and inspections in 2005, the Company will continue its ongoing overhead .
inspection program and is currently staffing with internal and contractor workforce with a likely
commencement of May 1.

With respect to the Commission’s inspection requirements, the Company’s Plan is
designed to fully meet the schedule that every facility be visually inspected at least once over a
period of five years.

With respect to the stray voltage testing requirements, the Company’s Plan is designed to

assure that every applicable electric facility that is located in those areas where the public is most

likely to travel on foot is tested for stray voltage by November 30, 2005. These are the facilities




that have a higher probability of contact with pedestrians, compared to facilities lo~cated in the
more remote areas of the service territory where members of the public rarely traverse on foot.
The testing schedule is staggered to concentrate on the areas of higher risk first, followed by
testing over a longer period of the areas where access is more difficult and the risks are much
lower.

Given the time required for start-up, mobilization, resource requirements, and the nature
of the Company’s service territory, it is not practicable for the Company to complete testing of
all facilities by November 30, 2005, without regard to their location. Because of the wide
expanse of geographical territory comprising the Company’s service area, the Plan proposes that
facilities located where pedestrian traffic is rare or non-existent be tested as soon as practicable,
but in no event later than August 31, 2006. The Company recognizes that a waiver may be
needed for this'deviation in schedule. For that reason, the Company has filed a petition with the
Commission for a waiver concurrently with the filing of this Plan.?

The schedule for testing and the Company’s prioritization of facilities are discussed in
greater detail in Section III A (9) below. Other than the request for a waiver for additional time
to complete the stray voltage testing for more remotely located facilities, we believe that the

Company’s Plan satisfies the requirements of the Electric Safety Standards.

III. PLAN REQUIREMENTS

The Electric Safety Standards require: (1) annual stray voltage testing of utility electric

facilities capable of conducting electricity that are accessible to the public, using qualified

* On February 4, 2005, in connection with Case No. 04-M-0159, Niagara Mohawk joined in a Request for
Rehearing with other upstate utilities, requesting certain relief, including relief regarding the timeline for testing. To
the extent relief is granted on this issue, a waiver may not be needed. In the absence of such relief, the Company
respectfully requests a waiver, as detailed in its petition for waiver filed concurrently herewith.




voltage detection devices; (2) inspections of utility electric facilities on a minimum of a five-year
cycle; (3) recordkeeping, certification, and reporting requirements; and (4) adoption of the
National Electric Safety Code (NESC) as the minimum standard governing utility construction,
maintenance, and operations.* The standards require that where a utility finds stray voltage, it
must immediately make the facility safe and repair it within a short time period thereafter.” With
the exception of the schedule for testing, the Company’s Plan is designed to fully comply with
these requirements.

To communicate the requirements of the Electric Safety Standards and implement the
details of the Plan, the Company has drafted a series of electric operating procedures ("EOP's").
These EOPs are attached as Attachments 1-6 to this Plan. In addition to the detailed EOPs, a

general description of the Plan follows.

A. Stray Voltage Testing of all Publicly Accessible Electric Facilities Capable of
Conducting Electricity

The details of the Company’s stray voltage testing procedures and protocols are included
in EOP-211D, entitled “Stray Voltage Testing Procedure,” provided in Attachment 1. Below is
an overview of the programs and associated procedures and protocols.

(1)  Facilities to Be Tested

In accordance with the Electric Safety Standards, stray voltage testing must be conducted
on all electric facilities that are capable of conducting electricity and are publicly accessible.’

For purposes of the Company’s program, all facilities falling into the covered categories listed

* Order, Appendix A at 2-5,
5 Order, Appendix A at 2.

¢ Order, Appendix A, Section 3(a) at 2.




below that are within reach of a person will be tested (i.e., reach from the ground of an inspector
standing normally). The Company has identified common equipment that is covered by this
directive and developed a list of such equipment and facilities, as set forth below:

(a) Metallic street lighting standards on public thoroughfares, no matter who the
owner may be.” Metallic street lighting standards owned by the Company or
under maintenance contract with the Company. Street lighting standards will be
tested at night, when the light (if operating properly) would normally be
energized. Stray voltage testers also will be equipped with “angel guards” (street
light standard base covers) for installation if covers are missing or wires are found
to be exposed to the public at the time of testing. Private area lighting, lights
owned by park associations, in parking lots, non-conductive (e.g., fiberglass)
street light standards, and standards located in places that are not publicly
accessible (e.g., without stopping traffic or creating hazardous situations for
workers or members of the public) will not be tested;

(b)  Metallic fences surrounding substations containing Niagara Mohawk-owned
equipment. If Niagara Mohawk has equipment or facilities within a customer-
owned substation, the fencing will be tested, even if the fencing is owned by the
customer;

(©) Metallic components of overhead distribution and transmission facilities that are
within reach of persons, including such items as metallic towers and metallic
poles (but excluding wood), metallic riser guards or conduit, uncovered or non-

insulated down ground, down guys, and any other metallic piece of equipment on

7 Regarding those street lighting standards that are not owned by the Company, please see Section I11 (A) (8)
below, regarding other limitations.




the pole (i.e., other than a pole step, stencil or any other metallic piece not meant
to be part of a current carrying or grounding path) within reach of the ground (but
excluding meters and customer meter poles);
(d)  Municipal-owned traffic signal standards and accessible related devices; and
(e) The following equipment associated with underground facilities: metallic
manhole covers, vault covers and grates, junction box covers, handhole covers,
conductive padmount transformers, and switchgear. Nonmetallic concrete,
fiberglass pads, and fiberglass handholes and other non-conductive equipment
will not be tested.
The Company records contain information about the equipment to be tested in multiple
systems, in both electronic and paper form. Based on those records, we estimate that potentially
conductive equipment that requires testing will encompass the following items, shown in Table 1

below:

Table 1

Conductive T&D Equipment Items Referenced in Order for Voltage Testing

Element Count
Dist Poles 1,212,965
Transmission Poles 600,000
Transmission towers' 22,000
Dist Pole — Metal' 248

Riser Poles' 88,301
Anchored Guys Wires' 79,277




Guy Wires 10,903
Handholes —- all 62,681
Conductive Handholes — (i.e., excluding

concrete & fiberglass) " 16,736
Manholes' ‘ 16,342
Vaults' 1,852

Vaults w/ Transformer' 174

Pad Mount Transformer! 56,998
Switchgearsl 2,700

23 kV = 345 kV - Circuit Miles 9,333 miles
Primary Voltage - Circuit Miles 42,095 miles
Secondary Voltage - Circuit Miles 18,249 miles
Downground (estimate ¥ poles) 450,000
Muni Traffic Signals' 4,500
Metallic Outdoor Lighting' 52,000

Muni Metallic Outdoor Lighting' Unknown
Substations' 894

1. Conductive metallic equipment

2) Limitations on Testing

The Company expects to encounter situations where equipment is located in areas where
access can only be achieved by jumping or climbing a fence, and access to the public is generally
prevented. The Company will not scale the barrier to test such equipment, which will be
considered not publicly accessible.

Similarly, there may be temporary construction or other work activity that obstructs
access to a particular facility for an extended period of time. In such cases, the Company will

make note of the obstruction, but will not attempt to test the equipment at such time.




(3) Daily Job Site Testing

In addition to the formal testing program, the Company will implement daily job site
testing. The daily job site testing will require that metallic equipment associated with a job at
each job site where Company personnel or its contractors complete a work assignment shall be
tested for stray voltage at the end of the work day or the completion of the assignment.

“) Use of Test Equipment

The Company will use hand held devices (proximity detection units) that are capable of
detecting voltage from 8 volts to 600 volts. The devices will be certified to a minimum level of 8
volts and to a maximum level of 600 volts by an independent laboratory. At this time, the
following units have been submitted for certification: (i) HD Electric model LV-S-5 (5-600
volts) and (ii) AMP probe K-1 (6-600 volts).

. When testing, if the presence of voltage is indicated by the proximity detection unit, a
portable AC digital voltmeter will be utilized to confirm the voltage. The test meter will have
an input load impedance of 2000 ohms. The device used if voltage is indicated will be an AC
digital meter with a Cat. IV rating or better (rated by an independent lab). At this time, the
following units have been approved: (i) Fluke 175 (Cat. IV) and (ii) Fluke 177 (Cat. IV).

The details of the testing procedure that will be used are set forth in EOP-211D in
Attachment 1.

(5) Corrective Action Requirements

The Company has established a procedure to be followed when a stray voltage condition
is found, in accordance with the testing procedure. The Commission’s Electric Safety Standards
indicate that the location is to be “guarded”.® At the technical conference, the Staff indicated

that simply marking a sign was not sufficient and the utilities should use good judgment to assure

¥ Order, Appendix A at 2.




that the site is safe during the period between discovery of the stray voltage condition and
repairs. In implementing this directive, the Company’s Plan calls for the following:

Where stray voltage in excess of 8 volts is found on a facility that is located in an area
where pedestrians can make unintentional contact with the facility, a person will be assigned to
remain on site to “guard” the location until it is made safe. If the stray voltage measures less
than 8 volts, the Company will, at a minimum, install a barrier and protective markings, but also
will use its discretion to assign a person if the facility is in a well-traveled area.

Temporary repairs will be made to make the condition safe as soon as practicable after
the condition is discovered. Permanent repairs will be made within 45 days of the occurrence.

If permanent repairs cannot be made within 45 days of the occurrence due to extraordinary
conditions, the Company will periodically visit the site to monitor the condition of the temporary
repair until the permanent repair is made.

Where the tester detects a minimal voltage level that is attributable to the design of the
facility (e.g., a nominal induced voltage) and not the result of an improper condition, no
corrective action would be taken.

(6)  Actions Taken When Facility is Not Company Owned

When a stray voltage condition is found on equipment that is not owned by the Company,
the Company will take the same steps as described above to guard the site until the area can be
made safe. The Company will notify the owner or advise the entity or person responsible for the
facility that the cause of the condition must be immediately remedied.

The Company will attempt to work with the owner of the equipment in addressing the
condition and inform the owner of the need for permanent repair. In any event, if a condition

presents a potential danger of serious physical harm to the public, the Company may temporarily




remove the meter, de-energize the owner’s facilities (if necessary), or take such other actions as
are appropriate to protect the public until the condition is remedied.

(7) Training

The training program for the Stray Voltage testing and Inspections is outlined in the
Training Section of the Quality Assurance Program (Attachment 12). All Company employees
doing inspections are trained for overhead and/or specially trained for underground equipment.
Manholes and vaults require additional training and safety requirements for entry. Through this
training, employees are trained on the principles of electricity, electrical equipment, Company
Standards, NESC Codes, safety requirements, personal protective equipment and first aid.

To utilize the Computa-pole database (i.e., to electronically gather data), workers (in-
house and contractor) will be trained on the use of the hand-held device, its operation, various
asset class screens on the device (e.g., OH, UG, Street Light Standards, Stray Voltage Testing,
etc.), and other corresponding maintenance priority codes.

The Company anticipates that employees working on-the-site will be qualified with the
aforementioned training and as such will be skilled in the ability to take the required stray
voltage testing and voltage measurement requirement of the Order. Since the same workers will
likely be the repair crew — they may also be used to make any necessary repairs on the site.

Contractors conducting inspections will be required to meet training qualification criteria
con-1parable to that of in-house workers. The Company’s Construction and Management
Services (C&MS) group coordinates safety and proficiency training for contractors on a routine
basis when using such contractors. The bid specification for these workers will require proof of
such qualification. This includes contractor orientation for the different levels of testing and

inspection activity, review of safety plans, and risk mitigation and contractor safety procedures
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in general. Required technical skills are outlined in the EOP's and any additional training
necessary for contractors to perform the required testing and inspection activities will be
provided by the Coﬁpany.

Contractors conducting the stray voltage tests shall be provided orientation training
regarding the program, for a subset of their workforce, who will then serve as trainers to instruct
and train the remainder of the contractor’s workforce; using Company training materials.
Testing equipment will be demonstrated, and materials and policies will be provided. Workers
will be equipped with the applicable materials to perform their job and will be trained on the
protocols to secure an area where a stray voltage condition is found. The training will include a
review of the applicable EOPs.

)] Practical Limits on Testing of Street Light Standards Not Owned by the
Company

The Company is in the process of sending letters to each municipality to request
information about their street light locations. Obtaining reliable data from the municipalities
will be very important in achieving the goal of testing all street light standards. However, based
on past experience with some municipalities, we expect to find municipalities who may not have
kept complete or precise records of all their street light and traffic signal locations. There will be
practical limitations on the ability of the Company to assure that it has tested all such facilities on
public thoroughfares that are not owned by the Company, if the Company does not obtain
sufficient information from the municipalities. Under the Company’s Plan, for those
municipalities that provide records of street light and traffic signal locations, a schedule can be
developed to test all the facilities identified on the lists. To the extent the records are not
available, not provided to the Company, or are inaccurate, it will not be possible to ensure that all

non-owned street light and traffic standards will be tested.
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Absent a reliable list from the municipality, the Company will attempt to capture as many
unrecorded street lights and traffic signals as is reasonable under the circumstances.

Specifically, the Company will test its own street light standards in the evening hours, following
the feeder maps the Company has for its own equipment. As the Company testing personnel
come across street lights or traffic signals that are not recorded as Company owned, they will be
instructed to test such unrecorded facilities and record the street light as a non-Company owned
facility. However, this process in no way guarantees that all such facilities will be tested. Thus,
there is a practical limitation on the stray voltage testing program to the extent adequate records
are not provided to the Company.

) Testing Schedule for the First Year of Testing

The Company’s schedule for completion of the first increment of stray voltage testing has
two tiers of priority. The first tier governs facilities that are located in areas where the public
has more frequent opportunities for making inadvertent contact with the facilities. The second
tier governs other facilities that are in more remote areas of the service territory. The primary
goal of this two-tiered schedule is to assure that all facilities with which members of the public
are most likely to make contact are tested by no later than November 30, 2005. The criteria
applied to create this two-tiered schedule are provided below.

In determining the priority of facilities to be inspected, the Company used a population
density criterion for a first pass through the data. Specifically, 27 Urban Areas and Urban
Clusters were identified. Within these areas, approximately 2.6 million out of the 3.5 million
people who live in the Niagara Mohawk service area reside. This is approximately 74% of the
population Niagara Mohawk serves. The land area occupied by these urban areas and clusters is

approximately 1170 square miles or 4.9% of the approximately 24,000 square mile Niagara
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Mohawk service territory. Thus, the vast majority (i.e., 74% of the customers), reside or work in
only 4.9% of the Company’s service territory. In those areas where there are the most customer
meters, there is a higher likelihood of pedestrian traffic, more general activity, and a greater
likelihood of members of the public coming into inadvertent contact with our facilities. Thus,
there is a correlation between the density of customer meters and risk.

In identifying a reasonable place to draw the separating line between generally accessible
facilities and remote facilities, the Company used the criterion of 100 yards between customers.’
Thus, with specific exceptions that will be noted below, if there is an average of 100 yards or
more between two customer meter points along a given feeder, the Company will consider the
electric facilities along that feeder to be “Remote”. In contrast, if the customers meters are less
than 100 yards apart along a feeder (including both sides of the street) or one of the other specific
exceptions apply, the Company will classify the electric facilities along the feeder as “Generally
Accessible”.

The program is designed such that all those facilities that are classified as “Generally
Accessible” are tested before November 30, 2005, approximately seven (7) months from the
beginning of testing and eleven (11) months from the date of the Order. In contrast, testing of
those facilities that are classified as “Remote” will be completed as soon as practicable, but in no
event later than August 31, 2006. This takes into account the start-up delays and other
considerations in getting the testing program up and running in a timely manner

When applying the criteria to distinguish feeders that are “Remote” from those that are
“Generally Accessible”, the Company determined that 383 out of 2,050 overhead distribution

circuits would fall into the category of “Remote”. However, the Company will not limit the

® See e.g., EPRI Solutions, Inc., “Preliminary Assessment - Public Safety As It Concerns Metallic Objects
Associated with or Near Electric Power Distribution and Transmission Facilities,” (February 17, 2005), which
appears as Exhibit I to Niagara Mohawk’s Verified Petition for Waiver, filed concurrently herewith.
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category of “Generally Accessible” facilities at this cut-off point. Rather, the Company will
also perform a review to identify areas where schools or closely populated villages are located
along the feeders. In cases where the review of such feeders identifies schools or such villages,
the feeder will be moved into the “Generally Accessible” category.

As a starting premise, all transmission lines located along privately owned rights-of-way
would also be classified as Remote. The Company will also exercise its good judgment and
discretion to move any other facilities with unusual circumstances into the “Generally
Accessible” category, where personnel reviewing the locations determine that members of the
public are likely to make contact with the facilities, even if the 100 yards criterion has not been
met. Further, the Company intends to test approximately 20% of transmission overhead facilities
for stray voltage as part of its inspections of such facilities.

Following this prioritization process, the Company will concentrate its efforts to achieve
the goal of testing 100% of “Generally Accessible” facilities by November 30, 2005 and all
“Remote” facilities as soon as practicable, but in no event later than August 30, 2006.

The selection of August 30 for the “Remote” facilities is founded upon practical
concerns. During the winter period, the “Remote” areas, by definition, will be difficult to access
and test properly. Thus, from the period of December 1, 2005 through March 30, 2006, it will be
difficult to perform testing on these facilities. Thus, the extension of time given for these
facilities (while nine (9) months overall in length) only provides, as a practical matter,
approximately five (5) additional months of useful testing time.

Having set this schedule, however, does not mean that the Company will not seek to

complete testing of all facilities earlier than August 30, 2006. The purpose of putting this date in
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our Plan is to provide an honest, good faith target date that the Company is confident can be met
based on information currently available to the Company.

(10)  Other Information

In addition to the explanation of the testing program stated above, other details of the

program can be found in Attachments 1 and 10.

B. Inspection Programs

The Company’s Plan is designed to fully comply with the Electric Safety Standards
schedule to have all electric facilities, as defined in the Order, visually inspected at least once
every five years.

The inspection program can be divided up into five separate inspection categories:

(H Transmission Overhead;

) Distribution Overhead;

3) Street Lighting;

(4)  Underground Inspection; and

(5) Substations.

Each inspection program is designed to identify safety, reliability, and standard
maintenance issues.

Except for some of the highly specialized inspection programs, which have specialized
procedures, most of the programs are designed, in general, to have inspectors report maintenance
and safety issues through hand held computers that tie into the Company’s larger “Computa-

pole” database, which is described in greater detail later in Section IV below. For these general
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programs, maintenance issues are identified by five priority categories defined in the EOPs as

follows:

“V” Priority — An identified facility/component that is found to have an associated
voltage with it (touch/stray voltage). These found conditions are to be made safe

immediately, corrected immediately and shall not be left unguarded prior to correction.

“A” Priority - Any identified facility/component or tree condition that must be addressed
as soon as practicable to address public safety and or system reliability. These identified

conditions are imminent failure conditions or potentially hazardous conditions.

“B” Priority — Any identified facility/component condition for which it is reasonable to
repair or replace when the equipment or feeder with which it is associated is scheduled
for maintenance. These identified conditions will be corrected as preventive maintenance

and/or facility life extension.

“C” Priority — Any identified facility/component condition that is being trended and
reviewed annually that may require replacement through the course of routine
engineering and preventative maintenance processes (requiring project/Capital
expenditures). Non-capital conditions identified under this priority can be corrected at

the discretion of field operations.

“F” Priority — An identified forestry condition that would be scheduled as time permits,

within the routine right-of-way maintenance and danger tree removal schedules.

16




4] Transmission Overhead Facilities

The details of the overhead inspection procedures and protocols for transmission

overhead facilities are included in the NG-USA EOP T007, entitled “Transmission Line Patrol —

23 kV - 345 kV,” provided in Attachment 2.

In general, there are six separate inspection activities associated with transmission

overhead, the first of which, standing alone, is considered to meet the requirements of the

Electric Safety Standards. We also describe the other inspection programs, for completeness

and to show how the Company’s inspection programs are not limited to the minimum required

by the Commission’s Order:

(a)

(b)

Ground Based Patrol & Maintenance: Transmission patrols are conducted by a

line-qualified worker that can identify hazards, deficiencies or non-standard
construction conditions on the facilities. These patrols will be scheduled in such a
manner that each transmission circuit is examined in the field once every five (5)
years. Thus, this component of the Company’s transmission overhead inspection
program addresses the requirements of the Commission’s visual inspection

schedule.

Aerial Helicopter Patrol: An enhanced patrol by helicopter to further identify and
assess equipment condition through a different visual than that obtained through a
foot-patrol will also be performed by the Company. These patrols are currently
done on a one (1) year cycle, providing for a visual examination of all
transmission lines by a line-qualified worker who can record maintenance issues.

The aerial helicopter patrol has its own inspection priority categories.

17




(©)

(d)

(e)

®

Tower Footing and Inspection and Repair: In addition to the visual inspections,

the Company conducts inspections that involve excavation of tower footings,

based on a twenty (20) year cycle of 115 kV and higher voltage facilities.

Wood Pole and Inspection and Repair: Similarly, the Company conducts on a ten
(10) year cycle, 115 kV and higher voltage base pole inspection and repair, which
also involves excavation at the base of the wooden pole.

Aerial Helicopter Infrared Patrols: Aerial helicopter infrared patrol maintenance

activity also is currently scheduled for a three (3) year cycle, with bulk power
circuits done annually.

“As Needed” Comprehensive Helicopter Patrols: Finally, the Company conducts

comprehensive helicopter based maintenance activity, involving a methodical
examination of all components of a targeted transmission facility on an as needed

basis to identify specific suspected problems.

More details regarding these various overhead transmission inspection programs are

provided in Attachment 2.

With respect to the ground based control program, overhead transmission (23 KV — 345

KV) electrical facilities requiring inspection include all those facilities on overhead structures.

The GPS longitude and latitude coordinates of each pole or tower exists in Computa-pole along

with transmission corridor maps which are provided to the inspector going to the site. The

inspector will document inspection of each pole and enter into Computa-pole any equipment

deficiencies and/or condition identified on a pole. Overhead transmission equipment is

identified in Attachment 2. This equipment includes approximately 9,333 circuit miles,

600,000 transmission poles, and 22,000 transmission towers.
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2) Distribution Overhead Facilities

The details for overhead inspection procedures and protocols for distribution overhead
facilities, including wood pole street lighting & traffic signals, are provided in EOP-211A,
entitled “Distribution Line Patrol,” provided in Attachment 3.

The Distribution Line Patrol and Maintenance program generally consists of patrols
conducted by qualified workers that can identify deficiencies or non-standard construction
conditions on the facilities. The patrols will be scheduled in such a manner that each distribution
feeder and associated equipment would be examined at least once every five years.

Overhead Distribution~(15 KV and less) electrical facilities requiring inspection include
all those facilities on overhead structures. The database of this equipment is included in GIS and
is provided in paper print to the inspector going to the site. The GIS GPS latitude and longitude
coordinates for each pole is downloaded into Computa-pole. The inspector will document
inspection of each pole and the equipment on the pole, enter into Computa-pole any equipment
deficiencies and/or condition pursuant to the EOP on that pole.'® Overhead equipment is
identified in the scope and exhibit of the EOP in Attachment 3. Equipment quantity includes
approximately 35,737 primary circuit miles, 22,377 secondary miles (predominantly on the same
poles as primary), and approximately 1.2 million distribution poles with associated equipment.
3) Street Light Standards

Details of the Street Light Standard inspection procedures and protocols are included in
EOP-211C, entitled “Street Light Inspections,” provided in Attachment 4. These inspection

procedures govern Company owned streetlights. While the Company will test street light

19 Wood poles with a street light luminaire are included in this inspection whereas Street Light Standards (metal
poles) are inspected using EOP 211B. In addition, URDs and UCDs will be patrolled with the distribution overhead
pursuant to EOP 211C.
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standards owned by others in accordance with the Commission’s Electric Safety Standards, it
does not inspect such facilities.

Street lighting inspections will be performed as patrols, conducted by qualified workers
who can identify deficiencies. Like the Transmission and Distribution Overhead inspections,
the inspector will enter maintenance issues into a hand held computer, coding maintenance issues
by priority, and the hand held computers will be synched with the Company’s Computa-pole
database.

Street Light Standard inspection will include the opening of the standard to inspect for
hazardous connections. Identification of the 63,853 Standards (metal and fiberglass) was
completed by the Company one year ago with the initial stray voltage testing. Although GPS
longitude and latitude coordinates were not fully captured, this data will be downloaded where
available into Computa-pole, along with directional locations, for use in prospective inspections.

Annual stray voltage testing will is scheduled for all street lights. Because the testing
will occur in the evening, inspections will not take place concurrently. However, it is worth
noting that stray voltage testers will be equipped with “angel guards” (street light standard base
covers) for installation if covers are missing or wires are found to be exposed to the public at the
time of testing. Thus, even though visual inspections will be on a five (5) year cycle, missing
base covers may be addressed at the time of stray voltage testing.

“) Underground Inspection

The underground inspection procedures and protocols are included in EOP-211B, entitled
“Underground Inspection and Maintenance,” provided in Attachment 5. Underground electrical
facilities requiring inspection include all those facilities in the networks (Buffalo, Syracuse,

Utica, Albany, Troy, Schenectady, Glens Falls, and Watertown) along with conventional non-

20




network underground manhole/handhole and duct, plus commercial developments (“UCD’s”)
and underground residential developments (“URD’s”)."" The database of the URD’s and UCD’s
is included in GIS (i.e., GPS longitude and latitude can be downloaded into Computa-pole for the
location of switchgear, pad-mount transformers and handholes; although fiberglass handholes
will not be inspected under this plan) and is provided in paper print to the inspector going to the
site. The database of the network equipment is included in paper drawings but will be converted
to electronic with the documentation of this program. Akin to the overhead inspection,
Computa-pole shall be used for the documentation of equipment maintenance items and priority.
The underground systems to be inspected include manholes, vaults, handholes, splice boxes,
Jjunction boxes, pad mount transformers, pad mount switchgears, and submersible equipment.
This equipment includes approximately 1,852 vaults (174 with a transformer), 16,342 manholes,
62,681 handholes (45,945 of which are non-conductive material URD fiberglass handholes that
will not be inspected), 56,998 pad mount transformers, 3,136 switchgears, 3,906 vaults, 3,136
switchgear, 3,370 URD miles, and 2,875 underground primary miles.
) Substation Inspection

Given the importance and electrical complexities of substations, substation inspection is
currently the most rigorous inspection program. The details of the procedures and protocols are
defined in EOP 400.06.1 and 400.06.2, entitled “Substations,” provided in Attachment 6. The
inspection program for substations is referred to as a “Visual and Operational (V&O)
Inspection”. V&O Inspections are designed to detect abnormal conditions before the apparatus
or equipment being inspected in the substation is damaged or an outage occurs. In fact, V&O is

one of the elements used by the Company to prioritize for complete and diagnostic inspections.

"' URD’s and UCD’s will be patrolled with the Overhead systems since they are fed from the Overhead system.
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Every transmission and distribution substation will have a V&O Inspection at least bimonthly.
Major transmission substations and generation switchyards are inspected at least monthly.

Substation equipment facilities requiring inspection include all those facilities within the
substation. The Company has a complete database of this equipment referred to as “AIMMS”.
Substation inspections also include inspections for oil leakage problems. Given the
Commission’s Order, the Company will now incorporate stray voltage testing of the substation
fence at the end of each V&O Inspection.
6) Inspection Schedules -

With the exception noted for more frequent inspection of the substations, each visual
inspectior{ program will be placed on a five (5) year cycle, in accordance with the Commission’s
Order. In the first year, an inspection target of one-fifth of the total amount of facilities will be
followed. The Company has scheduled to inspect 20% of the overhead facilities based upon a
circuit mileage basis. These circuits are listed in Attachment 7.

For Street Light Standards, the Company has scheduled to meet the requirement to
inspect one-fifth by location; with inspections of one-third of the street light standards in the
Western Division. The areas and schedules for street light inspections are summarized in the

table appearing below, and described in further detail in Attachment 8.

* 1. Western Div - Buffalo 17,931 28%
e 2, Western Div - North 9,932 16%
¢ 3. Western Div - South 10,372 16%
e 4, Central Div 13,076 21%
e 5. Eastern Div 11,751 19%
e Total= 63,062

For underground, the Company has scheduled to inspect 20% of the underground

facilities based upon field work-force assessment of segregating the system into this portion by
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specific areas. The areas and schedules for conventional Underground facilities are listed in

Attachment 9.

IV. THE DATABASE SYSTEM - “COMPUTA-POLE”

The Company has a database system called “Computa-pole” that it uses to document the
maintenance codes (those defined in the EOP's). The Computa-pole system consists of DOS-
driven hand-held computers within which the maintenance codes are pre-programmed. The
hand-held units’ software can be upgraded to windows in the future. However, due to
implementation time constraints of the Order, this is not feasible at this time.

The maintenance codes are key punched into the hand-held computer. At days-end, the
hand-held computer information is downloaded into the master electronic (ORACLE) system. To
effectuate the Underground Inspections (networks, URD, UCD), and stray voltage testing,
additional screens (one for Overhead, one for Underground, one for Street Lighting, and one for
stray voltage testing) with the applicable maintenance codes will be programmed into the hand-
held computers. The storage system of the hand-held has the ability, with upgraded storage to a
256 MB card, to store the complete Company system for all four testing screens and maintenance
codes.

The hand-held computers have built-in GPS systems that allow for the inspector or tester
to confirm a location or add additional facilities with the touch of a key to input the longitude
and latitude of the facility. This allows for building upon the database in the field. The
Company initially had 19 hand-held computers for the Overhead (“OH”) inspections. To extend
this to the Underground (“UG”), and street lighting, the Company procured an additional 81

units, totaling 100. This does not provide for hand-held computers for the Stray Voltage testing.
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Hand-held computers for the Stray Voltage testing will be provided by the entity with whom the
Company expects to contract to perform the services. The Company will provide the necessary
data requirements (as listed in the Stray Voltage EOP) and the contractor will be required to
provide them to the Company in electronic ORACLE format.

The Stray Voltage data repository must be developed to meet the information
requirements listed in EOP-211D included in Attachment 1.

To populate the Computa-pole system with the Company's facility locations, it receives a
download from the Company's GIS system - master asset register; specifically, the equipment
GPS léngitude and latitude points. However, the Computa-pole system does not electronically
back-feed to the GIS system. For the Company-owned Street Lighting facility locations, the
Street Lighting Inventory database ("OLDS") is downloaded to Computa-pole with the GPS
longitude and latitude points.

For Municipal Street lighting and traffic signals we have historically billed by metered
kWh. Thus, we may lack certain facility records. We are in the process of c;)ntacting all
municipalities to obtain facility location information. A copy of the general form of letter being
sent is provided as Attachment 11. The Company will seek the GPS longitude and latitude of
the facilities and definition of the facilities from each municipality. At this time, however, it is
not clear whether such data will be available from the municipalities.

Substation inspections use a different electronic system (AIMMS), to record asset

condition.
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V. MATTERS OF INTERPRETATION AFFECTING IMPLEMENTATION

In developing its Plan, the Company identified a number of questions where
interpretation was required in the design of various program details. Many of these issues were
raised and discussed at the Technical Conference in January. Below, each matter is identified

and explained in further detail.

A. Fiberglass URD Handhole

In the Order, the Commission states, “[w]e do not expect the utilities to perform
destructive testing as a part of this inspection program.”12 Consistent with the Order, the
Company’s inspection program is ;iesigned to preclude new testing or inspection activities that
are destructive in nature. Further, the Commission’s Order states that with regard to the
inspection of equipment, the inspection “should be performed in a manner that allows the
inspector to examine its components, except those that are ordiparily encased in sealed
compartments.”> The Company has 3,770 miles of URD with approximately 46,000 sealed
fiberglass boxes/handholes. The Order requires the utilities to inspect the interior of manholes,
service boxes, vaults and other underground structures.'

Underground secondary fiberglass handholes are non-conductive, and since they typically
feed one or two customers, they do not have a significant impact on reliability. These handholes
have very few wires and connections inside that can become frayed or damaged, are not
routinely subject to road salt or vibration, and are generally about ten feet from the road line.
Likewise, the conductors and connections that reside in these handholes are covered with

insulation and even if one of the bare conductors were to make contact with the cover, there

12 Order at 19.
13 Id
' Order, Appendix A, Section 4(a), at 3.




would be no contact exposure, due to the non-conductive nature of the fiberglass material. More
importantly, since these handholes were not designed for routine access, the boxes and seals will
likely suffer unnecessary damage by having their covers opened and closed. Damage to the seal
of the covers (which may create future leakage), covers and bolt threads could require inserts or,
if the box is damaged or destroyed by opening, excavation and replacement, resulting in
increased costs without any resulting benefits. Additionally, many of these handholes have
never been reopened since they were sealed at installation, have become part of the landscape,
and are buried on private property and not accessible by the public. To locate and inspect these
boxes risks increasing the number of customer complaints due to private property entry, lawn
excavation and restoration issues. The process of having to raise buried units to surface level
would also increase the exposure of the top of the boxes and lids to future damage and structural
failure from mowers and other garden equipment. Avoiding this unnecessary damage is
consistent with the Commission's conclusion that utilities need not perform destructive testing as
part of this inspection program. Thus, the Company’s Plan does not require opening sealed

fiberglass URD handhole boxes for inspection.

B. Inspections and Stray Voltage Tests Documented by GPS Point of Facility

The Company’s system for inspections and stray voltage itemizes to the facility at each
GPS point and identifies by asset type; e.g., Pole, Street Light Standard, Manhole, Handhole,
Vault, Pad mount transformer, or Pad mount switchgear. For example, a pole may have a guy
and a downground, which requires two stray voltage tests. This will be recorded as a “pole
tested”. Similarly, regarding inspections, a pole may have a pole-top transformer, guy,

downground, cutouts, connections, etc. If all associated equipment on the pole is in good
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condition, it will be recorded as a “pole inspected”, but every piece (and sub-piece) of equipment
is not noted. The Company believes this method is consistent with the record-keeping

requirements of the Commission.

C. Overhead Inspections - Based Upon 20% of Overhead Circuit Mileage

To identify the one-fifth of the Overhead System and URD and UCD's that need to be
inspected each year, the circuit mileage is used to define the portions, rather than the number of
pieces of equipment. We believe this is consistent with the Commission’s Order. Moreover, this
approach does not have any affect (3n achieving the objective of inspecting all facilities once

within the five (5) year cycle.

D. Street Lights on Wood Poles - Testing Down Ground During Daytime

The Order states that Street Light Standards must be tested for stray voltage when the
light is operating during the night. The Company’s program is designed to meet that requirement.
However, for wood poles with a guy or downground, a street light arm/head located on that

wood pole would be tested during the daytime along with the rest of the overhead system.

E. Inaccessible Street Lights on Highways (Central- Rt. 81, 90, 481, and 790: West -
Rt. 33, 90, 190, and 290; and, East - Rt. 87,90, and 787)

Certain Street light standards, especially those in the median between interstate highways
or other major roads, are inaccessible to the public. Thus, we do not believe the Electric Safety
Standards require voltage testing of such facilities. As a practical matter, testing these facilities
would require traffic lane closings and could place our workers in harms way. As such, while

these facilities can be visually inspected from a short distance, the standard close inspection and
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stray voltage testing will not be performed.

F. Inaccessible Equipment Due to Fence

Certain equipment may be inaccessible to the public due to customer fences. (e.g., poles
in back-yard lots). In such cases, stray voltage testing would not be conducted and visual

inspections would be completed with field glasses (binoculars).

VL. ORGANIZATION & EXECUTION

A project manager (Electric Inspections and Testing Department) will have supervisory
control and authority over the Company’s Inspection and Testing Programs. This individual will
report directly to the Vice President of Distribution Planning and Engineering."” The project
manager will have seven regional supervisors who will conduct the Quality Assurance program,
as well as supervise inspections and stray voltage testing by internal Company employees and
contractors. In addition, the supervisors assure day-to-day management of the inspection
schedules, data quality, analysis, and reports. The Electric Inspections and Testing Department
will be supported by several other Company departments. A Construction & Maintenance
Service (C&MS) Department maintains relations with qualified contractors, issues Requests for
Proposals (RFP's) for services, hires workers, and administers contracts with vendors. System
Electric Operations in the T&D Technical Services Department develops EOP's, maintains the
computer system administration, selects qualified testing devices, certifies laboratories, provides
technical support for data analysis, and schedules development. Information Technology (IT)

offers computer software support. Field Operations will support the inspection of networks.

'> The Vice President of Distribution Planning and Engineering reports directly to the Sr. Vice President of
Operations who, in turn, reports directly to the President of Niagara Mohawk Power Corporation.
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To effectuate the resources to complete this work, the Company currently plans to
perform the work with the following personnel and contractors:

(1) Substation Inspections

The Company currently uses existing in-house energy services employees to
perform substation inspections. This is anticipated to continue.
(2) Overhead Distribution Inspections

The Company will predominantly use in-house qualified resources to inspect the
targeted amount of distribution overhead facilities each year, supplemented by
contractors where regionally required due to lack of resources. Stray voltage testing for
the overhead will be completed independently of the overhead inspections. The overhead
distribution and underground inspections will not be co-mingled with the testing because
of the difference in the qualification requirements of the inspector versus the voltage
testing. The voltage testing is expected to proceed more slowly since every pole must be
physically walked and touched, whereas the inspection often allows for driving in rural
areas and use of field glasses in hard to access areas. The Company believes it more
economic to avoid using a line-qualified employee to perform stray voltage tests, which
would slow their inspection time.
(3) Overhead Transmission Inspections

An RFP for contracting the annual inspections of the 23 kV — 345 kV facilities
will be issued. Depending upon the cost effectiveness and the disposition of existing in-
house qualified employees, this may be completed using in-house resources or by
contractors. Stray Voltage testing of overhead transmission facilities will take place

concurrently with inspections. Stray Voltage testing will be completed simultaneously
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with the annual inspections, since the majority of this equipment is off-road, time
consuming, and difficult to reach.
(4) URD & UCD

Provided the in-house qualified inspector can open pad-mounted transformers,
switchgear, and any conductive handholes'® as a one-person crew, this task will likely be
completed by them. Stray Voltage testing for the URD & UCD’s, however, will be
completed independent of the Inspections.
(5) UG Network Vaults and Manholes

The Company will predominantly use in-house “subway”-qualified resources,
supplemented by contractors where regionally required due to any lack of resources, to
inspect the annual targeted amount of network vaults and manholes. Non-network
manholes and all handholes will be addressed independently.
(6) Street Lighting Standard Inspections

An RFP for contracting the inspections of the Street Light Standards will be
issued. It is expected that contracting will be the most cost-effective means of
performing the tests. Since the Stray Voltage testing of Street Light Standards must be
completed at night, the inspections will be completed separate from the Stray Voltage
Testing.
(7) Stray Voltage Testing

An RFP for contracting the Stray Voltage testing inspections of the Street Light
Standards will be issued for 100% of the system. Contractor wages for this service are
expected to be lower than the Company’s lowest pay group. Therefore, it is expected that

contracting will be cost effective. Stray Voltage testing of Street Light Standards must be

** Conductive handholes excludes fiberglass.
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completed at night while the rest of the system will be completed in daylight. For
transmission overhead, the stray voltage tests will be co-mingled with the annual
inspections in the year. Company Substation fences, however, will be tested upon entry

during the separate substation inspections.

VII. QUALITY ASSURANCE

A, Overview

To assure quality of the data developed during testing and inspection, Quality Assurance
(“QA”) programs have been developed. The details of the QA programs are outlined in
Attachment 12. In essence, a statistical sampling approach to assure a 95% confidence level is
established for both the stray voltage and inspection programs. Based on previous Company
testing experience, stray voltage may be expected to occur on about 0.1% of the equipment.
Where stray voltage is found, a rigorous repair is completed and analyzed.

Given this, the QA program for Stray Voltage testing focuses on random selection
samples, the associated non-conformance target, and auditing of the testing and documentation
completed. It does not focus on a physical re-test of the equipment. Every facility with a
positive stray voltage will be audited for assurance that procedures were followed (i.e. guarded,
made safe immediately, permanently repaired within 45 days, and documented properly).

For the inspections, the same statistical confidence level is planned. However, in this
case the focus is on consistency of the evaluation of the assessment of the maintenance priorities.
As such, random selection of circuits (mainline portion only) will be inspected in tandem by the
QA Supervisor and the Inspector to obtain on-the-site consistency in maintenance priority

assessment.
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The selection, prioritization, and work completed from the inspections (except stray
voltage conditions described above) will be addressed in the annual reports and the Company’s
annual workplan (identification of work to be completed).

The QA Program at 95% confidence level and the sample size may change in the event
the as-found non-conformance exceeds the ceiling.

B. QA Program Statistical Confidence Level of 95%

The QA program is designed to achieve a minimum confidence level of 95% compliance.
This is akin to the existing gas leak QA program. To achieve a 100% confidence level would be
statistically impossible, as suggested by the Order. As discussed at the Technical Conference,
the dynamic environment (e.g., weather, storms, DOT relocations, automobile accidents,
customer sprawl, etc.) and immense number of equipment items, much of which are not recorded
as plant property (e.g., downgrounds, guys), makes it likely that some equipment may be missed.
Thus, 100% is unlikely to be realized even under the best designed program.

In general, a “text-book” QA program first establishes a desired confidence (or
compliance level). To assess quality, a process of statistical sampling is implemented for the
population for which the quality requirements are to be confirmed. Such sampling is viewed as
being an accurate representation of a homogeneous population, so long as the samples are
randomly chosen. Given this confidence level and the total population of the equipment, a
sample size is established and a resultant ceiling “non-conformance” level is calculated. In the
event the “as-found” non-conformances exceed the ceiling level, the sample size must be
increased and the resultant “non-conformance” level re-calculated. Failure to meet the QA

standards occurs when the “as-found” non-conformance level exceeds the ceiling at extremel
y
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large sample sizes. A table illustrating minimum sample sizes and maximum number of non-

conformances follows.

2,500
1,212,965 Poles
Assumption: Poles are 95% Compliant
2,000 _
o Test of the 95% Assumption; there can he 1,950
:; ne more than the perscribed number of Non-Conformances
g for the given, minimum number of inspections.
¥ 1500 4——ie:101.300,.2 for.500,-3 for.700
e 450
N 300
N
s 095
= 1,000
£ 00
s 00
500 ~00
00
U T T T T 1] T T 1 1 1
1 2 3 4 5 b 7 8 8 10

Maximum Number of Non-Conformances

For example, consider the following. If a sample of 300 is taken and results in no more
than 1 non-conformance, the task is complete (i.e., the population is 95% compliant). If more
than 1 non-conformance is found, a sample of 200 more must be taken (for a total of 500). This
second increment of sampling in such case cannot have any more than 1 additional non-
conformance. If only 1 additional non-conformance is found, the task is complete at this stage.

If, however, another 3 incidents of non-conformance are found (for a total of 4), another
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sampling of 400 must be taken (for a total of 900). With the last sample, any additional non-
conformances indicate a problem that must be addressed.

As the confidence level for the QA Program is increased to 100%, it becomes essentially
impossible t’o achieve, since it would require double testing of literally everything, under
carefully controlled test and sample conditions. For example, if, out of 1.2 million devices
recorded on the Company’s records, a review finds a different number of devices (e.g., a second
review finds a new guy), the only way a 100% confidence level can be achieved would be to re-
test the entire list of equipment once again, and so on.

The QA programs, including the sample sizes, non-conformance limits, and definition of

what is being assessed are described in Attachment 12.

VIII. CERTIFICATION

Included with this Plan in Attachment 13 are sample certifications that will be provided
to the Commission to comply with the certification requirements contained in the Electric Safety
Standards. Prior to submitting such certifications to the Commission, however, the Company
will employ a process of certification through the chain of command. In other words, each
inspection and stray voltage test shall record electronically who conducted the test or inspection.
Each of the aforementioned Supervisors of Electric Inspections and Testing Department will
sign-off on the annual report in the Region for which they are responsible. Their Manager -
Electric Inspections and Testing Department, and corresponding Vice President Distribution
Planning and Engineering also will sign off. Essentially, a signatory form of assurance from the
inspector, cascading organizationally up to the Senior Vice President Distribution Operations,
will occur. The Sr. Vice President Operations will then provide to the Commission certifications

in the aforementioned form.
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IX. RESEARCH AND DEVELOPMENT

The Company intends to evaluate the stray voltage testing results when the first round of
testing is completed in 2006. At such time, the Company will be in a better position to
determine whether there are any R&D projects that merit further consideration. In addition, it
makes sense for any such R&D efforts to be coordinated with the other utilities, based on
experience. Until the first round of testing and inspections are completed, however, the
Company has no current plans for specific R&D projects aimed at stray voltage or safety issues

related to inspections.
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SUBJECT: Stray Voltage Testing Doc. No.: EOP 211D
Date: _ 02/01/05

I.  FACILITIES WHERE STRAY VOLTAGE TESTING/DOCUMENTATION IS REQUIRED
A. Street Lights Company and Municipally Owned

1. Company owned metallic street lighting standards are required to be tested for stray
voltage annually. This test is to be performed while the light is operating.

2. Municipally owned street light systems that Niagara Mohawk directly provides energy to
must be tested for stray voltage annually. Niagara Mohawk will complete this testing
unless assurances of the completion of required testing and transfer of such test data are
made by the appropriate municipality. This test is to be performed while the light is
operating.

3. Municipal owned metallic traffic signal standards and accessible devices are to be tested
for stray voltage by Niagara Mohawk.

4. All street lights identified on public thoroughfares no matter who owns it.

All street lights under a maintenance contract.

6. Exceptions not requiring stray voltage testing: private lighting, park associations, parking
lots, fiberglass (or other non-conductive) street light standards, and locations where street
light standards are not publicly accessible, such as facilities located in the center of
highways that cannot be accessed without stopping traffic or creating potentially
hazardous situations for the worker and/or public.

wn

B. Niagara Mohawk Substation Fences

1. Metallic fencing surrounding substations with Niagara Mohawk Facilities shall be tested
for stray voltage annually. This fencing can be customer owned for customer stations, if
a Niagara Mohawk facility is part of the station.

C. Overhead Distribution Facilities

1. Towers and/or metallic poles with distribution facilities shall be tested annually for stray
voltage.

2. Wood distribution poles require annual stray voltage testing on the following equipment:
a. Metallic riser guard or conduit (company or non-company).
b. Uncovered or uninsulated down ground (company or non-company).

' ¢. Down guy (company or non-company).
d. Any other publicly accessible conductive piece of equipment (company or
non-company) on the pole within reach from the ground.
3. Exceptions: Customer meters and customer meter poles are excluded.

D. Overhead Transmission Facilities

' 1. Towers and/or metallic poles with transmission facilities.
2. Wood transmission poles or structures require annual stray voltage testing on the
following equipment:
a. Metallic riser guard or conduit (company or non-company).

b. Uncovered or uninsulated down ground (company or non-company).
¢. Down guy (company or non-company).
d. Any other publicly accessible conductive piece of equipment (company or

non-company) on the pole or structure within reach from the ground.
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SUBJECT: Stray Voltage Testing Doc. No.: EOP 211D
Date:  02/01/05

E. Underground Facilities

1. Annual stray voltage testing is required on all of the following equipment where
accessible to the public.
a.  All metallic manhole covers, vault covers and grates, junction box covers,
handhole covers, pad mount transformers, and switchgear.
2. Exceptions: Non-metallic concrete or fiberglass pads or handholes are not required to be
tested.

F. Daily Job Site Test Requirements

1. Each job site where Niagara Mohawk personnel or its contractors complete a work
assignment shall be tested for stray voltage at the end of the work day or the completion
of the assignment. This testing requirement is considered good utility practice and
does not require specific documentation.

G. Exemptions:

1. A completely fenced in area where access is achieved by jumping/climbing a fence
where access is denied to the general public. Good judgment is required by the tester in
these scenarios. -

2. Temporary work that limits access to the facility for an extended period of time.

II.  TEST EQUIPMENT

A. A hand held device (proximity detection unit) that is capable of detecting voltage from 8 volts to 600
volts.

B. The devices utilized must be certified to at a minimum level of 8 volts to a maximum level of 600 volts
by an independent laboratory. The following units have been submitted for certification:

1. HD Electric model LV-S-5 (5-600 volts).
2. AMP probe K-1 (6-600 volts).

C. Ifapresence of voltage is indicated by the certified detection unit listed above, a portable AC digital
voltmeter shall be utilized to confirm voltage. The test meter must have an input load impedance of
2000 ohms.

D. The devices utilized if voltage is indicated must be an AC digital meter with a Cat. I'V rating or better
by an independent laboratory. The following units have been approved:

1. Fluke 175 (Cat. IV)
2. Fluke 177 (Cat. IV)

11I. TEST PROCEDURE
A. Job Briefing
1. At minimum, the following information must be communicated to all personnel, both

National Grid and Contractors, at the beginning of each shift for Touch Potential
Inspection Work:
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a. Structures are never to be touched with a bare hand while performing the
tests, only the voltage detector or meter probe is to be used to make
contact with the facilities.

b. Appropriate PPE must be worn,

¢. Each individual needs to be aware of his/her surroundings at all times.

d. Make sure to observe all traffic before entering a street, either at
intersections or any other point.

e. Traffic safety vest (DOT Compliant Class I) is to be worn at all times.

f. Be aware that when bending down, the visibility benefits of the traffic
safety vest are diminished.

g. Obey all traffic control devices.

h.  When working in the street, face oncoming traffic whenever possible.

B. Measurements for voltages will be performed in accordance with the following:

1. Initial measurements for the presence of voltage shall be made using a certified
proximity detection unit as noted in the testing equipment certified equipment list in
Section I1 B.

a. To verify the proper operation of the proximity detector, follow operating
instructions for the particular certified unit being utilized.

b. After verification that the detection unit is working properly touch the
structure to be tested with the probe of the unit. Follow operating
instructions of the particular unit being utilized. If a voltage is present, the
appropriate notification will be made by the detector dependent upon
which certified model is utilized.

2. Ifthis test detects voltage, repeat the test with the portable AC voltmeter:

a. Measurements with a portable AC voltmeter shall be taken on clean bare
metal surfaces.

b. When using a portable AC voltmeter, connection shall be made to suitable
neutral or ground source with the common (black) AC voltmeter or lead.

i. Inlocations where the neutral or ground point is at a distance in
excess of the voltmeter lead length, the connection to the
neutral/ground shall be made with up to 25° of # 16 stranded
copper lead wire, the other end of which shall be securely
connected to the negative (black) probe of the meter or voltage
continuity tester. When using such “extension leads” appropriate
care shall be taken in the placement of such leads so as to not
create a hazard to workers, pedestrian or vehicular traffic.

¢. The “live” meter probe lead shall then be placed into contact with the
structure under inspection.

i. The test point must be free from paint, rust or other contaminates
that could affect the voltage reading.
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IV.  CORRECTIVE ACTION REQUIREMENTS

A.

[f a stray voltage condition is found and verified by the Test Procedure in Section III, the site is to be
guarded until made safe by Company personnel or if municipally owned, made safe by the owner or
company. Guarded for the purposes of this EOP is defined as guarded by a person if the stray voltage
found is greater than 8 volts. If the stray voltage measures less than 8 volts it can either be guarded in
person or by a protective barrier that prevents public contact. It is expected that sound judgment shall
be utilized in this application.

The following notification process for personnel to respond shall be utilized.

1. Notification by Division:
a. Eastern Division (Albany) 800/945-8303
b. Central Division (Syracuse) 315/460-2020
¢. Western Division (Buffalo) 800/355-0713
2. Inform the operator that this is a stray voltage call, giving the location and condition
from the data supplied for the survey.
3. National Grid personnel or designee will be assigned to respond.

Once the stray voltage condition is made safe, temporary repairs may be made to energize the
equipment.

Except as noted in [ V.E, permanent repairs to the equipment shall be made within 45 days of the
occurrence.

If permanent repairs can not be made within 45 days due to extraordinary circumstances, the company
shall periodically perform site visits to monitor the condition of the temporary repair. All exceptions
must be identified and justified in the annual reporting of the program to the commission.

The Tester/Inspector may detect a minimal voltage level that is attributable to the design of the facility
and not the result of an improper condition, no corrective action is required in this instance.

The stray voltage testers conducting the stray voltage tests on street light standards shall be equipped
with Angel guards (street light standard base covers) for installation if the cover is missing or wires are
found to be exposed to the public at the time of testing.

The stray voltage tester shall report any potentially hazardous conditions found on Niagara Mohawk
facilities seen visually during the survey process.

Customer Owned Equipment

1. Where the Company finds stray voltage and identifies its source as customer-owned
equipment, the Company shall immediately make the area safe and notify the customer or a
responsible person, as appropriate, that a dangerous situation exists. The Company shall
advise the customer or responsible person that the cause of the stray voltage must be
immediately remedied.

2. The Company is encouraged to work with the customer to determine and rectify the
problem. If the Company chooses to do so, it may charge a reasonable cost for this effort.

3. The Company may temporarily remove a customer’s meter or take such other actions as
are appropriate and necessary to protect the public.

V. DATABASE REQUIREMENTS

A. The database in use shall be easily searchable for information and reporting.

B.

Information fields required to be completed for company facilities:

1. Location
2. Facility
3. Facility #
4, Circuit
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VL

VIIL

C.

Survey date

Name of person performing survey

Stray voltage test required Y/N

If yes, voltage found Y/N

9. Ifyes, voltage measurement result

10. Immediate action taken

11. Date permanent repair

12.  Description of repair made _

13.  Equipment found in need of repair

14.  Employee # of individual responsible for repair

el B

Information required for non-company facility:

Location

Facility

Survey date

Name of person performing survey
Facility owner

Voltage measurement

Date owner notified

Person notified

PN AR ODD =

ANNUAL REPORTING AND CERTIFICATION

A,

B.

LToOmm

Each Regional program supervisor shall provide certification to the program manager that the Region
they supervise has complied with the stray voltage testing program as ordered by the PSC.

The program manager shall provide certification to the Senior Vice President of Field Operations that
the organization has complied with the stray voltage testing program as ordered by the PSC.

Written certification of the completion and results of every stray voltage test shall be completed, as
well as a certification that all unsafe conditions identified have been remediated by appropriate
company personnel.

The President or officer with direct responsibility for overseeing the stray voltage testing shall provide
an annual certification to the Commission that the Company has tested all of its publicly accessible
conductive surface electric facilities and all street lights.

Analyses of stray voltage data to show trends or common causes.

Discussion of performance mechanism, if required.

Changes to program implementation due to lessons learned.

The Company shall maintain its written certification and other documentary proof of its testing at its’
Albany, Buffalo, and Syracuse office facilities. These documents shall be made available to the public
for review upon request.

APPLICABILITY

This procedure applies to all personnel involved with or responsible for the testing of facilities designated
by this EOP for stray voltage.
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VIII. RESPONSIBILITY

IX.

A. Delivery Engineering Services
1. Update program as necessary.
2. Provide field support and training upon request.
3. Actas liaison with database vendor when required.

B. Field Operations
1. Ensure the stray voltage program as outlined in this EOP is implemented properly and
timely.
2. Ensure that the program as outlined in the EOP is completed each year.
3. Provide qualified personnel to complete stray voltage testing.
4. Ensure all stray voltage testers have been trained.
C. CM&S Management
1. When requested by field operations obtain, schedule and manage contractors to perform
stray voltage testing upon Field Operations requests.
2. Ensure all stray voltage testers have been trained.
3. Manage contractual terms and conditions including all change orders and resource
requirements.
4. Establish a process for the delivery of work, collection of data, invoice verification and
payment, and reporting to local management and Asset Management.
5. Manage any established support processes such as back office support or data entry
clerks.
D. Stray Voltage Inspector
1. Demonstrate the ability and proficiency to perform stray voltage testing per this EOP.
2. Demonstrate the ability to become proficient in the use of the appropriate database.
3. Possess the ability to do walking patrols, collect information, edit data, and guard unsafe
facilities.
4, Attend stray voltage training program.
E. Training Department
1. Provide field training upon request.

DEFINITIONS:

A. Stray Voltage — The term “Stray Voltage” means voltage conditions on electric facilities that should
not ordinarily exist.

B. Proximity Detection Unit — A low voltage hand held detector used to test exposed metallic surfaces and
conductors for the presence of low voltage from 8V to 600V. Measured voltages below 8V are
required to be addressed per the PSC order.

C Stray Voltage Inspector — The individual performing the stray voltage inspection.

D Valid User — An individual that has been authorized to use the Transmission and Distribution program
database by the program administrator.

E Handheld Computer - An electronic Data recording device that is used in the field to create a record of
conditions found.

F Desk Top Computer - A personal computer that is connected to the NM network that is used to
download the Hand Held device and retrieve the information in the form of reports.
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X. TRAINING:

A Delivery Engineering Services with assistance from the database vendor will provide training on the
utilization of handheld computers and the selected database.

B Ataminimum, each worker conducting these tests should have knowledge and training in the
following areas:

Proper use of appropriate Personal Protective Equipment.

Work Area Protection.

Hazard Communication.

First Aid CPR (This is required only on multi-person crews.)

The proper use of certified voltage detection units and voltmeters.
Hazardous condition identification.

WA LN =

The attendance of this training shall be documented.
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SUBJECT: Transmission Line Patrol —23kV-345kV

SECTION Transmission &
Distribution

REFERENCE:

NY PSC Order 04-M-0159
Applicable National Grid Safety Rules and Procedures
Stray Voltage Inspection NM EOP 211D

GENERAL INFORMATION:

The purpose of this procedure is to outline the requirements for the patrol and maintenance
activities associated with National Grid USA Transmission circuits. The Transmission
Maintenance Program is designed to address a variety of maintenance activities required to
maintain a safe and reliable Transmission System. Due to the diverse service territories, system
construction and voltages, National Grid will utilize the following definitions below to designate
which maintenance activities in this EOP are completed in the sections discussed.

Transmission NY 115kV and above

Sub-transmission NY 23kV up to and including 69kV
Transmission New England 69kV and above

Sub-transmission New England 23kV up to and including 46kV.

These maintenance activities include a ground based patrol on a five year cycle, aerial Infrared on a
three year cycle, Transmission Tower footing inspection and repair on a twenty year cycle,
Transmission Wood Pole Inspection and Treatment on a ten year cycle, general aerial patrols on a
one year cycle, Comprehensive Helicopter Inspections as needed, and Transmission Tower Painting
on a twenty year basis.

PROGRAM ADMINISTRATOR:

Delivery Engineering Services

SCOPE:

Transmission Maintenance

L. Ground Based Patrol and Maintenance

II. Equipment to be Inspected and Maintenance Codes
1. Aerial Helicopter Patrol

IV. Tower Footing Inspection and Repair

V. Wood Pole Inspection and Treatment

VI. Aerial Helicopter Infrared Patrols

Supersedes Document Dated:
02/01/02 EOP 211

Authorized By: Director —
Delivery Engineering Services

Approved By: VP — Network
Asset Management
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VII.  Comprehensive Helicopter Patrol
VIII.  Tower Painting

IX. Maintenance Database

X. Maintenance

XL Time Reporting

XII.  Completion

XIII.  Applicability

X1V. Definitions

XV.  Responsibilities

XVI.  Training

I. GROUND BASED PATROL INSPECTION AND MAINTENANCE
Transmission NY & NE
Sub-transmission NY
Transmission patrols are conducted by a line-qualified worker that can identify hazards,
deficiencies or non-standard construction conditions on National Grid facilities, The patrols are
scheduled in such a manner that each transmission circuit is examined in the field once every five
years. Any new facilities added to the system will be incorporated through our GIS system and
added to the appropriate inspection cycle.

The patrols are conducted by an Inspector identifying all required maintenance on a hand held
computer. The maintenance items identified through this patrol are separated into five priority
categories V, A, B, C and F priority. These priority categories are defined as follows:

V Priority — An identified facility/component that is found to have an associated voltage with it
(touch/stray voltage). These found conditions are to be made safe immediately, corrected
immediately and shall not be left unguarded prior to correction. Corrections made will be noted
into the appropriate field of the database. Ifa V priority is found, please refer to Stray Voltage
Inspection NM EOP 211D.

A Priority - An identified facility/component or tree condition that must be repaired/replaced as
soon as practicable to address public safety and or system reliability. These identified conditions
are imminent failure conditions or potentially hazardous conditions.

B Priority — An identified facility/component condition that shall be considered for
repair/replacement as the circuit is scheduled for maintenance by Transmission Asset Management,
These identified conditions will be corrected as preventive maintenance and or facility life
extension. '

C Priority — An identified facility/component condition that is being trended and reviewed by
Transmission Asset Management annually that may require replacement through the engineering
process (requires project/capital expenditures). Non-capital conditions identified under this priority
will be corrected at the discretion of field operations in consultation with Transmission Asset
Management.

F Priority — An identified forestry condition that should be scheduled as time permits, within the
routine right-of-way maintenance and danger tree removal schedules.

ALL “A PRIORITY” CONDITIONS IDENTIFIED PRIOR TO NOVEMBERI*” MUST
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BE REPAIRED/CORRECTED BY NOVEMBER 30™

The Transmission patrol schedule/status is created and tracked by report RPT 3100 Circuit Patrol
Status. The T&D Superintendent’s or Transmission Line Services management are responsible to
create this schedule for their respective Regions. The inspector uses a hand held computer to inspect
scheduled circuits recording region, district, employee ID, circuit, pole number, GPS location, type,
material make up, wood pole inspection year and treatment, specific pole information, maintenance
problem codes and comments. The Inspector while patrolling shall also complete maintenance
codes 532 — Tower numbers missing and 581 — stencil required, if found deficient upon inspection,
For these two codes, the Inspector will input the code into the handheld as required, as well as
completing the work unit in the hand held upon field completion while at the site.

The maintenance hand held screens used to accomplish this are shown in Table I. The Maintenance
Problem code listing is shown in Table II.

The hand held computer is to be used as the primary vehicle for recording maintenance problems in
the field. There will be times where it is not practicable to use the hand held computer due to
unfamiliarity or access to one (example: line crew finds maintenance problem and needs to
document/record). The method to be used to document/record maintenance in these situations shall
be the Transmission Field Survey worksheet, Exhibit I. This worksheet must be inputted into the
Transmission Database through the desk top computer by inspector, clerk, or supervisor.

NIAGARA MOHAUK PATROLLED CIRCUIT (2) Str#-35-A
TRANSMISSION PATROL Q#:2 ALCAN Wood [H-Frame]
-TAP
Reg:54 CENTRAL (additional circuits)
Dis:12 CORTLAND
Employee#: 13430

(2} Str#:35-A
POLE - Broken (115
KU)

CODE Pri Circ Qty S&
1:510 A A
POLE SCABED UP

2:

S# HT CL YR MFG LY LT
R 7S 1 78 CAH 98 B

3:

Last Str#.101
[ . | B85 1 78 CH 38 B
NMT 2.5b

02-07-2002 02:24p STRUCTURE #:35-Aaaa
1-Header LOCATION
42 Inspect] ALONG RAIL ROAD
3-Transnit
4-Options Type:H-Frame
S-Utility Mat1:Wood ConfighiEngent

4.

~STRUCTURE COMMENTS-
NEED TRACKED UEHICLE
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EXHIBIT 1
TRANSMISSION FIELD SURVEY WORKSHEET
Patrolled Circuit/No. Computapole 1D Pole/Tower No. Voltage District
Additional Circuit/No. Computapole ID
Region Between Rd. Dated Employee ID
And Rd.
TYPE DA) Single 0B) H. Frame 0C) 3 Pole 0D) 4 Pole OE) 5 Pole OF) 6 Pole
{IG) Flex-Tower OH) Square-Tower 0l) Hairpin 0OJ) Other
MATERIAL DA) WoodOB) Steel OC) Lattice
{1 No Action Required
Priority Priority/ Priority
/ QTY /
POLE QTY CONDUCTOR MISCELLANEOQUS QTY
510 A 1O BROKEN / 541 B 0 CONDUCTOR / 584 B O INSTALL WRNG SIGN /
511 B (JVISUAL ROTTING / 542 B OSTATIC / 585 B 0 REPLACE SIGNS /
512 C D LEANING / 543 A [ GROUND WIRE / 586 B 0O REMOVE STEPS /
5§13 B[ REPLACE SINGLE ARMS / 544 B 0 SLEEVE/CONN / 587 B 00 ADD DIRT & TAMP /
514 B O REPL DOUBLE ARM / 545 B O RESAG / OSMOSE /
515 B O REPAIR BRACES / 546 B O UNDER25 FT. / 901 A 0 OSMOSE-ident.PriorPole /
516 B REPLACE BRACES / LINE HARDWARE / 902 B 0 OSMOSE-ident.RejctPole /
517 B [0 REPLACE ANCHOR / 551 B OINSULATORS/DAM / 903 1| O OSMOSE-inspExcess
check (not rej)
518 B [ INSTALL ANCHOR / 552 B JINSULATOR PLUMB / 904 | 0 OSMOSE-Climbg Insp /
Req. (not rej)
519 B [0 REPAIR/REPLACE GUY WIRE / 553 B (0 HARDWARE DAM / STRAY VOLTAGE /
521 B OTIGHTEN GUY WIRE / 555 | O LIGHTING ARRESTOR / 929 V  OEQUIP-OTHER STRAY /
VLTG
522 B [ REPLACE/INSTALL GUY / FOUNDATION / 930 V  OPOLE-STRAY VLTG /
SHIELD
524 B 0 GUY NOT BONDED / 561 B OSTEEL BAD / 931 V. OTOWER-STRAY VLTG /
525 B OLIGHTNING DAMAGE 562 B 0 BAD CONCRETE 932 V. O GUY-STRAY VLTG
526 B0 WOODPECKER DMG / 563 B 0 EROSION / 933 V. O GROUND-STRAY VLTG /
527 B [INSECTS / RIGHT OF WAY / 934 V. O RISER-STRAY VLTG /
TOWER / 571 F O EROSION / 935 V. O SWITCH-STRAY VLTG /
531 A TOWER LEGS BROKEN [} 572 F O ENCROACHMENTS / 949 V0 EQUIP-OTHER STRAY /
VLTG
532 A NUMBERS MISSING / §73 F [ DEBRIS / 969 V 0 EQUIP-OTHER STRAY /
VLTG
533 C RUSTED STEEL / 574 F O DANGER TREE / /
534 B LOOSE BOLTS/HARD / 575 F OGATE BROKE / /
535 B REPAIR ANTI-CLIMB / 576 A O OIUGAS LEAK /
536 F VEGETATION ON TOWER / MISCELLANEQUS /
537 B STRUCTURE DAMAGE / 581 A O STENCIL STRUCT.
538 B STRAIGHTEN TOWER / 582 B 0O SWITCH DAMAGED
539 B ARMS DAMAGED / 583 B 0 DAMAGED GROUND
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1I. EQUIPMENT TO BE INSPECTED AND MAINTENANCE CODES

Towers
Poles
Crossarms
Insulators
Switches
Reclosers & Sectionalizers
Conductor
Grounds
Guys
Anchors
Risers
Foundations
ROW
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Maintenance
Code
510
511
512
513
514
515
516
517
518
519
521
522
524
525
526
527
531
532
533
534
535
536
537
538
539
541
542
543
544
545
546
551
552
553
555
561
562
563
571
572
573
574
575
576
581
582

MAINTENANCE PROBLEM CODES

Description

POLE - Broken

POLE - Visual Rotting

POLE - Leaning

POLE - Replace Single Arms
POLE - Replace Double Arms
POLE - Repair Braces

POLE - Replace Braces

POLE - Replace Anchor

POLE - Install Anchor

POLE - Repair/Replace Guy Wire
POLE - Tighten Guy Wire
POLE - Replace/Install Guy Shield
POLE - Guy Not Bonded

POLE - Lightning Damage
POLE - Woodpecker Damage
POLE - Insects

TOWER - Tower Legs Broken
TOWER - Numbers Missing
TOWER - Rusted Steel

TOWER - Loose Bolts/Hard
TOWER - Repair Anti-Climb
TOWER - Vegetion on Tower
TOWER - Structure Damage
TOWER - Straighten Tower
TOWER - Arms Damaged
CONDUCTOR - Conductor
CONDUCTOR - Static
CONDUCTOR - Ground Wire
CONDUCTOR - Sleeve/Conn
CONDUCTOR - Resag
CONDUCTORS - Under 25 ft
LINE HDW - Insulators/Dam
LINE HDW - Insulator Plumb
LINE HDW - Hardware Dam
LINE HDW - Lightning Arrestor
FOUNDATION - Steel Bad
FOUNDATION - Bad Concrete
FOUNDATION - Erosion
RIGHT OF WAY - Erosion
RIGHT OF WAY - Encroachments
RIGHT OF WAY - Debris
RIGHT OF WAY - Danger Tree
RIGHT OF WAY - Gate Broke
RIGHT OF WAY - Oil/Gas Leak
MISC - Stencil Structure

MISC - Switch Damaged

(TABLEII)
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583
584
585
586
587
901
902
903
904
929
930
931
932
933
934
9335
949
969

MISC - Damaged Ground

MISC - Install Warning Sign

MISC - Replace Signs

MISC - Remove Seps

MISC - Add Dirt & Tamp

Osmose - [dentified priority pole

Osmose - [dentified reject pole

Osmose - Insp excessive check (not rej)

Osmose - Climbing Insp re'q ( not rej)
Equipment - Other Stray Voltage (use comments)
Pole - Stray Voltage

Tower - Stray Voltage

Guy - Stray Voltage

Ground - Stray Voltage

Riser - Stray Voltage

Switch Handle Mechanical Operated - Stray Voltage
Equipment - Other Stray Voltage (use comments)
Equipment - Other Stray Voltage (use comments)
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(11K AERIAL HELICOPTER PATROL
Transmission NY & NE
Sub-transmission NY

Aerial Helicopter Patrols shall be done on a one-year cycle providing for a visual examination of
all Transmission lines. This patrol shall be accomplished by a line-qualified worker recording
items such as broken or flashed insulators, leaning structures, broken hardware, tree conditions,
ROW problems, and conductor clearance problems. Any item that is observed that might affect
the operation, reliability, or safety of the general public must be reported and documented. The
use of Exhibit I as a template along with a tape recorder during flight is highly recommended.
Conditions/Maintenance problems identified are to be prioritized “A, B, C” as described in this
procedure and must be inputted into the database for scheduling and tracking. Additional
guidance for tree and insulator problems is shown in Table I1I and 111A.

TREE CLEARANCE
(TABLE I1I)

Priority A
Voltage Vertical or Lateral Clearance
23-46 kV 4’ or less
69 kV 6’ or less
115 kV 10’ or less
230 kV 14’ or less
345 kV 18’ or less

INSULATOR GUIDANCE TABLE
(TABLE I11A)

Number of Good
Vertical Insulators in String

Priority A:

Voltage

115KV 4 or less out of 7
230 KV 7 or less out of 14
345KV 10 or less out of 17

Priority B:

Voltage :

115KV S or less out of 7
230KV 9 or less out of 14
345KV 12 or less out of 17
Priority C:

Voltage

115KV 6 or more
230KV 10 or more
345KV 13 or more
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IV. TOWER FOOTING INSPECTION AND REPAIR
Transmission NY & NE

The tower footing inspection and repair maintenance activity is scheduled for a 20-year cycle.
This activity consists of excavating the tower footing a minimum of twenty-four inches below
grade, cleaning the footer, visual inspection, welding or concrete repair if required, application of
a protective coating, backfill and compact soil.

V. WOOD POLE INSPECTION AND TREATMENT
Transmission NY & NE

The wood pole inspection and treatment maintenance activity is scheduled for a 10-year cycle.
This activity consists of excavating the base of a wood pole eighteen inches below grade,
shaving/removal of any decayed wood, measurements of the circumference, drilling,
measurements for voids, evaluate pole strength per NESC requirements, treat with preservatives,
plug drilled holes, backfill and compact soil and perform an overall visual inspection of the
structure,

VI. AREIAL HELICOPTER INFRARED PATROLS
Transmission NY & NE
Sub-transmission NY

The Aerial Helicopter Infrared Patrol maintenance activity is scheduled for a 3-year cycle with
bulk power circuits done yearly. This activity consists of an aerial viewing of transmission line
components through a thermal imaging camera. Transmission components found with a
temperature between | and 20 degrees Centigrade above the “reference temperature”* should be
monitored for change and addressed accordingly. Components found to be greater than 20
degrees C above the “reference temperature” are to be addressed within the next year.
Transmission components found to be greater than 40 degrees Centigrade above the reference
temperature are to be addres sed as soon as possible as system operating conditions allow,

In order to verify the location of the component identified by IR with a temperature anomaly, it is
suggested that repair crews utilize a live line micro ohmmeter, such as the SensorLink Corp.
Ohmstik, as a confirmation tool.

*Reference Temperature — Reference Temperature refers to the normal real time operating
temperature of the conductor or apparatus, which includes all influences that create this temperature
such as load, weather and condition. The thermovision camera must have the capability to
accurately detect the temperature differential, in degrees C, between the “hot spot” temperature and
the nearest point which reflects the expected reference temperature, so as to identify and prioritize
the defects found.

VIl. COMPREHENSIVE HELICOPTER PATROL
Transmission NY & NE

The Comprehensive Helicopter Patrol maintenance activity is a comprehensive methodical
examination of all components comprising the transmission system by helicopter. The patrol is
documented on a structure by structure component based in a data format with pictures.
Components that are identified as critical carry the same definitions as “A priority” work. This
type of maintenance activity is conducted on an as needed basis to identify specific problems,
reliability issues, or to document condition for planned rebuilds or upgrades.
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SUBJECT: Transmission Line Patrol — 23kV-345kV Doc. No. NG-USA EOP T007

Date: 02/01/05

VIII.

1X.

XL

TOWER PAINTING
Transmission NY & NE

The Tower painting maintenance activity consists of applying a protective coating system to aged
steel transmission structures. This activity is usually scheduled on a twenty-year basis to extend
the service life of the steel or meet specific aerial marking requirements per FAA regulations.

MAINTENANCE DATA BASE

The Maintenance data base consists of information (data) down loaded from the hand held and
information (data) entered from the desktop computer. The field hand held can be down loaded
to any National Grid desk top computer that is connected to the network, and is logged on as a
valid user of the T&D Maintenance program. The National Grid desktop computer is also used to
generate various reports and work tickets depending on the users needs. These reports are utilized
to schedule and accomplish transmission maintenance work.

MAINTENANCE

The maintenance activities are scheduled by priority categories with all “A Priority” conditions
identified prior to November 1 repaired/corrected by November 30th. The “B” priority
conditions are scheduled based on the reliability of the circuit, load served, Line Importance
Factor, and age of facilities. The “B Priority” maintenance is to be performed on circuits selected
by Transmission Asset Management and identified in the “Energy Delivery Work Plan”. All “B
Priority” maintenance as outlined in the “Energy Delivery Work Plan” must be completed by
November 30 of that year. The “C Priority” maintenance work will be completed as planned and
directed by Transmission Asset Management (Capital expenditures) after reviewing annually for
trends that would require expenditures. Any “C Priority work that is not capital expense will be
completed at the discretion of the T&D operating department in consultation with Transmission
Asset Management.

ALL MAINTENANCE WORK IS TO BE COMPLETED PER NATIONAL GRID TRANSMISSION
STANDARDS.

WORK MANAGEMENT

The time recording of both patrol and maintenance activities is accomplished in the Severn Trent
Operating Resource Management System (STORMS).

STORMS requires that the Distribution Inspector/Operations Personnel fill out a daily time sheet.
The Transmission Inspector would record their time actually performing the foot patrol
inspection '

of the Transmission system under the TO1160 Activity along with the appropriate work order or
a work request if the patrol has been scheduled. Work orders or work request numbers can be
obtained from the Operations Supervisor or from the Transmission Planning/Area Resource
Coordinator (ARC).

Operations Personnel performing scheduled maintenance on the Transmission System should
record their time actually performing maintenance activities under the appropriate work request
number set up by their Transmission Planning/ARC in their respective area. Operations
Personnel performing maintenance activities that have been not been scheduled should charge the
TM1160 activity along with appropriate work order number. STORMS work request numbers
are created
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Date: 02/01/05

XIL

XHI,

X1v.

when the work has been scheduled by Transmission Planning/ARC. Work orders or work request
numbers can be obtained from the Operations Supervisor or from the Transmission
Planning/ARC.

COMPLETION

The replacement/repair of an identified maintenance problem code must be completed in the
database. The completion of the maintenance problem codes can be done through the edit screen
found on the desktop computer. Field personnel that perform the work are required to complete
the work order form providing the date completed, and employee ID number. The work order
form is returned to the T&D Superv isor or Transmission Line Services Supervisor who will close
out the completed maintenance problem codes in the database at their desk top computer or
designate the inspector or clerk to perform the close out. Additional maintenance problems that
maybe discovered and completed by personnel must be noted on the work order ticket so they can
be recorded as work completed on that specific facility.

ALL MAINTENANCE WORK PREFORMED THAT WAS IDENTIFIED ON THE WORK ORDER
OR DISCOVERED DURING THE REPLACEMENT/REPAIR/CORRECTION OF THE
ORGINAL MAINTENANCE PROBLEM MUST BE LISTED ON THE DATABASE AND THEN
CLOSED OUT WHEN COMPLETE.

APPLICABILITY:

This procedure applies to all personnel involved with or responsible for the inspection and repair
of Transmission facilities.

DEFINITIONS:

Ground Based Patrol - A walking/vehicle assessment of National Grid transmission facilities for
the purpose of determining the condition of the facility and its associated components.

Hand Held Computer - An electronic Data recording device that is used in the field to create a
record of conditions found.

Desktop Computer — A personal computer that is connected to the National Grid network that is
used to down load the Hand Held device and retrieve the information in the form of reports.

Distribution or Transmission Inspector — A line-qualified worker that can identify deficiencies or
non-standard construction conditions on National Grid facilities.

Valid user — An individual that has been authorized to use the Transmission and Distribution
maintenance program by the program administrator.

Oracle Server — Electronic data storage device that is connected to the network and stores all
information collected under the maintenance program.

Aerial Infrared — Helicopter based thermographic imaging of connections and equipment.
Tower Footing - Embedded support structure that supports a Transmission tower.

Aerial Patrols — Helicopter based visual examination of Transmission facilities and equipment.
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Date: 02/01/05

Comprehensive Helicopter Patrol — A comprehensive methodical examination of all components
comprising the transmission system by helicopter.

Stray Voltage - The term “stray voltage” means voltage conditions on electric facilities that
should not ordinarily exist.

XV. RESPONSIBILITIES

Delivery Engineering Services

1. Update program as necessary.
2. Provide field support and training as requested.
3. Report System Maintenance progress monthly.

Field Operations/Transmission Line Services

1. Ensure the Maintenance Program as outlined in this NG-USA EOP T007 is implemented
properly and timely.

2. Select circuits to be patrolled for a running five-year cycle and ensure that the circuits
scheduled for patrol are completed each year.

3. Provide a qualified line personnel as the inspector, to provide consistent and accurate

identified maintenance concerns/problems.

CM&S Management
1. At the request of field operations obtain, schedule and manage contractors to perform
inspections and perform required maintenance.

Inspector

1. Demonstrate the ability to identify Transmission maintenance concerns and the aptitude
to become proficient in the use of a hand held computer and desktop computer.

2. Demonstrate the understanding and requirements of this NG-USA EOP T007.

3. Possess the ability to do walking patrols, collect information on a hand held, down load

to a desk top computer, edit data, provide requested information/reports/work tickets to
supervision, and track/close out work completed in the database system.
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XVI. TRAINING

1. Delivery Engineering Services with assistance from the database vendor will provide
training on the utilization of handheld computers and the selected database.
2. Delivery Engineering Services along with the training department will provide training

for the identification of V, A, B, C, and F maintenance items to the qualified worker who
will be performing the inspections.
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Niagara Mohawk Doc No.: EOP 211A
A National Grid Company " Page: 1 of 9
ELECTRIC OPERATING PROCEDURES Date:  02/01/05
SUBJECT: Distribution Line Patrol and Maintenance SECTION: Transmission &
Distribution
REFERENCE:

Applicable National Grid Safety Rules and Procedures
NY PSC Order 04-M-0159

Stray Voltage Inspection NM EOP 211D
Underground Inspection NM EOP 211B

GENERAL INFORMATION:

The purpose of this procedure is to outline the requirements for the patrol and maintenance
activities associated with NMPC Distribution circuits. The Distribution Maintenance Program
was designed to provide for a patrol and subsequent maintenance of each distribution circuit once
every five years, The patrols are conducted by a Distribution Inspector identifying all required
maintenance on a hand held computer. The maintenance items identified through this patrol are
separated into five priority categories V, A, B, C and F priority. These priority categories are
defined as follows:

V Priority — An identified facility/component that is found to have an associated voltage with it
(touch/stray voltage). These found conditions are to be made safe immediately, corrected
immediately and shall not be left unguarded prior to correction. Corrections made will be noted
into the appropriate field of the database. Ifa V priority is found, please refer to Stray Voltage
Inspection NM EOP 211D,

A Priority - An identified facility/component or tree condition that must be repaired/replaced as
soon as practicable to address public safety and or system reliability. These identified conditions
are imminent failure conditions or potentially hazardous conditions.

B Priority — An identified facility/component condition that shall be considered for
repair/replacement as the feeder is scheduled for maintenance by Distribution Planning and
Engineering. These identified conditions will be corrected as preventive maintenance and or
facility life extension.

C Priority — An identified facility/component condition that is being trended and reviewed by
Distribution Planning and Engineering annually that may require replacement through the
engineering process (Requires project/Capital expenditures). Non-capital conditions identified
under this priority will be corrected at the discretion of field operations.

F Priority — An identified forestry condition that should be scheduled as time permits, within the
routine right-of-way maintenance and danger tree removal schedules.

ALL “A PRIORITY” CONDITIONS IDENTIFIED PRIOR TO NOVEMEBR 15" MUST BE
REPAIRED/CORRECTED BY NOVEMBER 30TH.

Supersedes Document Dated Authorized By: Approved By:
02/01/02 Director — Delivery Engineering VP-Engineering Services
Services




Subject: Distribution Line Patrol & Maintenance Doc. No. EOP 211A
Date: 02/01/05

PROGRAM ADMINISTRATOR:
Delivery Engineering Services
SCOPE:

Distribution Maintenance
L Patrol (Hand Held Computer)
1. Equipment To Be Inspected and Maintenance Codes
HI.  Maintenance Data Base
IV.  Maintenance
V. Work Management
VI.  Completion
VII.  Applicability
VIII. Definitions
IX.  Responsibilities
X. Training

L PATROLS (HAND HELD COMPUTER)

Distribution Patrols are conducted by a line-qualified worker that can identify deficiencies or
non-standard construction conditions on NM facilities. The patrols are scheduled in such a
manner that each distribution feeder is examined in the field once every five years. The
Distribution patrol schedule/status is found in report RPT1310 Feeder Patrol Status. The T&D
Superintendents are responsible to create this schedule for their respective Regions. Any new
facilities added to the system will be incorporated through our GIS system and added to the
appropriate inspection cycle. The Distribution Inspector uses a hand held computer to record
region, district, employee 1D, feeder number, pole number, tax zone, line number, GPS location,
attachments, comments and maintenance problem codes. The Distribution Inspector while
patrolling shall also complete maintenance code 18, stencil pole required, if found deficient
upon inspection. The Distribution Inspector will input the code into the handheld as required, as
well as completing the work unit in the hand held upon field completion while at the site. [f the
Distribution Inspector finds unmapped facilities from the information supplied from GIS, refer to
NG-USA EOP G011, Preparation and Distribution of Electric Facilities Records, for required
procedure for corrections.

The maintenance hand held screens are shown in Table I. The Maintenance Problem code listing
is shown in Table II.
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Subject: Distribution Line Patrol & Maintenance Doc. No. EOP 211A
- Date:  02/01/05

HAND HELD FIELD COMPUTER SCREENS
(TABLE I)

Fdr#:2261
:Kenmore/Englewo
Tax:5001
ap #:12345
last:{1421) 3
ine#t .01 [11]

NIAGARA MOHAWK
Distribution Patrol

(2261} " PR
Insulator(s) = I-7
assoc with switch/fus
=CODE*
1@akE B 1 Yr

Reg:48 Frontier
Dis:03 Niagara
Employee#: 12345

l -MAIN MENU & II
ND 2.5a

01-08-2002 01:56p
1-Header
2-Polel

oc:BACK LOT. LARGE

3-Transmit
4-Options
5-Utility

ATU TEL STRLT
1 1 Na

COMMENTS

<F10> = Quit

<F9> = Quit+Exit

IL EQUIPMENT TO BE INSPECTED AND MAINTENANCE CODES

Poles

Crossarms

Transformers

Anchors

Guys

Street Lights On Wood Poles
Conductors — Primary, Secondary, Services
Insulators

Reclosers, Sectionalizers, Regulators
Switches

Grounds

Risers
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Subject:

Distribution Line Patrol & Maintenance Doc. No. EOP 211A

Date:

02/01/05

Maintenance
Code
099
100
101
102
103
104
105
110
111
112
113
115
116
117
118
120
121
122
123
124
125
130
131
133
134
140
141
142
143
145
146
147
148
150
151
152
153
156
160
161
162
163
164
170
171

MAINTENANCE PROBLEM CODES
(TABLE II)

Default

Description Priority
Street Light - Not Bonded
Street Light - Not Bonded to Standards
Street Light - Glass broken/damaged
Street Light - Arm Broken/damaged
Street Light - Damaged head
Street Light - Light on day
Streetlight - conductor repair req'd
Pole - Broken
Pole - Visual rotting ground line
Pole - Excess checking
Pole - Copper Naphthenate Treated
Pole - Riser guard required
Pole - Visual rotting pole top
Pole - Leaning pole
Pole - Stencil required/correction req.
Crossarm - Damage arm
Crossarm - Loose/defective pins
Crossarm - Wooden pins 13.2 kv
Crossarm - Loose brace, hardware
Crossarm - Damage double crossarm
Crossarm - Damage alley arm
Insulator - Broken/Cracked/Flashed
Insulator - Floating
Insulator(s) - non standard for voltage
Insulator(s) - I-7 assoc with switch/fus
Primary - Insuff. grnd clearance
Primary - Dmgd. cond/brkn strands
Primary - In trees
Primary - Space cable damaged spacer
Primary - stirrups
Primary - Improper Sag
Primary - Spacer cable bracket defective
Primary - Spacer cable bracket not bonded
Transformer - Oil weeping
Transformer - Bushings brkn/cracked
Transformer - Missing ground wire
Transformer - Lighting arrester
Transformer - NonStd Installation of Gap
Capacitor - Oil weeping
Capacitor - Bulging
Capacitor - Bushings brkn/cracked
Capacitor - Missing ground wire
Capacitor - Blown fuse
Regulator - Oil weeping
Regulator - Bushings brkn/cracked
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Subject: Distribution Line Patrol & Maintenance Doc. No. EOP 211A
Date:  02/01/05

172 Regulator - Missing ground wire A
174 Regulator Control Cab. height/ground B
180 Sectionalizer - oil weeping A
181 Sectionalizer - Bushings brkn or crack B
182 Sectionalizer - Missing ground wire A
183 Sectionalizer - Control Cab Height/Grnd B
190 Recloser - Oil weeping A
191 Recloser - Bushings brkn or crack B
192 Recloser - Missing ground wire A
193 Recloser - Control Cab Height/Ground B
200 Cutout - Defective cutout A
201 Arrestor - Blown arrestors B
202 ANIMAL GUARDS Req'd B
203 Switch - Gang Operated defective B
204 Switch - Single phase defective B
210 Ground - Ground wire broken/loose A
211 Ground - Hazard condition A
212 Ground - Guard Req'd B
213 Ground - non standard B
220 Guy - Guy Wire marker B
221 Guy - Install/replace Strain Insulator A
222 Guy - Excessive slack in guy B
223 Guy - Broken guy wire B
225 Guy - non standard bonding or insulation B
226 Anchor req'd - joint owned A
227 Anchor req'd - sole NMPC A
231 Secondary - In trees F
232 Secondary - Improper sag B
234 Secondary - Floating B
240 Service - Ins. loose from house B
241 Service - In trees F
243 Service - non std or unsecured NM action B
250 ROW - Brush/Tree F
801 Osmose - Identified priority pole A
802 Osmose - Identified reject pole B
803 Osmose - Excessive checking (NR) offroad I
804 Osmose - Climbing Insp req'd (not rejec) C
910 Pole - Stray voltage \Y
911 Regulator - Stray voltage \Y
912 Sectionalizer - Stray voltage \Y
913 Recloser - Stray voltage \Y%
914 Ground - Stray voltage \%
915 Guy - Stray Voltage \Y
916 Riser - Stray voltage \Y
917 Switch handle Mechanical Operated - Stray Voltage \Y
929 Equipment - Other (use comments) \Y
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Subject: Distribution Line Patrol & Maintenance Doc. No. EOP 211A
Date: 02/01/05

118 MAINTENANCE DATA BASE

The Maintenance data base consists of information (data) down loaded from the hand held, used
in the field and information (data) gathered from other sources entered from the desktop
computer. The field hand held can be down loaded to any NM desk top computer that is
connected to the network and is logged on as a valid user of the T&D Maintenance program. The
NM desktop computer is also used to generate various reports and work tickets depending on the
users need. These reports are utilized to schedule and accomplish distribution maintenance work.

T . v W R P s eane ’ G e e i
| A Reports \ﬁ@ & Summary Repogr:tswy &
- < RPT1210 Inspechon Summary by Regian
: RPT1020 Maintenance Code Report Ll ‘%fi MM‘“‘?"’“
; ; RF‘T1U§0 Mamtenance Cade Summary hy Feeder P : RPT1220 Problem Cade Report b)’ Region - . .
B e RPT1€MD Budget Summary w - Tj . RPT12§U Problem Pole ;;;:;;Regmn \'WVI
§ RPT10§0 Work Request-Form?=-. * (%];.-‘ {-—-—:-m.-h e w-:“w”,;‘ R e
[ RPTIORD Foeder/ Work Unit Crosstab - _ | RPTI20JTUse F*epoﬂ oy Regmn
RPTIOBS CATV/Tel Crosstab. .| | Bk
: RPT1010 Pale |nspecnun Count - 4 Ui
e RpTN&U Feedar Mllas Mamtamsd : l | AL, 3 s
o RPTIFeaderinsperions | g n‘s?{;ié Fostar Pt Satvs.
i : Summary Reponix,» ERny e B e
T DRetumio Main Menu__ | Lo QRetum to Reports Menu
: s S E R AR I IR

IV, MAINTENANCE

The maintenance activities are scheduled by priority categories with all “A Priority” conditions
identified prior to November 1 repaired/corrected by November 30th. The “B” priority
conditions are scheduled based on the reliability of the circuit, load served, and age of facilities.
The “B Priority” maintenance is to be performed on circuits selected by Distribution Planning and
Engineering, and identified in the “Energy Delivery Work Plan”. All “B Priority” maintenance as
outlined in the “Energy Delivery Work Plan” must be completed by November 30 of that year.
The “C Priority” maintenance work will be completed as planned and directed by the Distribution
Planning and Engineering department (Capital expenditures) after reviewing annually for trends
that would require expenditures. Any “C” Priority work that is not capital expense will be
completed at the discretion of the T&D operating department.

ALL MAINTENANCE WORK IS TO BE COMPLETED PER NM DISTRIBUTION STANDARDS.
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Date: __02/01/05

VL

VII.

WORK MANAGEMENT

The time recording of both patrol and maintenance activities is accomplished in the Severn Trent
Operating Resource Management System (STORMS).

STORMS requires that the Distribution Inspector/Operations Personnel fill out a daily time sheet.
The Distribution Inspector would record their time actually performing the foot patrol inspection
of the Distribution system under the DO 1100 Activity along with the appropriate work order or a
work request if the patrol has been scheduled. Work orders or work request numbers can be
obtained from the Operations Supervisor or from the Distribution Planning/Area Resource
Coordinator (ARC).

Operations Personnel performing scheduled maintenance on the Distribution System should
record their time actually performing maintenance activities under the appropriate work request
number set up by their Distribution Planning/ARC in their respective area. Operations Personnel
performing maintenance activities that have been not been scheduled should charge the DM1100
activity along with appropriate work order number. STORMS work request numbers are created
when the work has been scheduled by Distribution Planning/ARC. Work orders or work request
numbers can be obtained from the Operations Supervisor or from the Distribution Planning/ARC.

COMPLETION

The replacement/repair of an identified maintenance problem code must be completed in the
database. The completion of the maintenance problem codes can be done through the edit screen
found on the desktop computer. Field personnel that perform the work are required to complete
the work order form providing the date completed, and employee ID number. The work order
form is returned to the T&D Superv isor who will close out the completed maintenance problem
codes in the database at their desk top computer or designate the inspector or clerk to perform the
close out. Additional maintenance problems that maybe discovered and completed by personnel
must be noted on the work order ticket so they can be recorded as work completed on that
specific facility.

ALL MAINTENANCE WORK PERFORMED THAT WAS IDENTIFIED ON THE WORK
ORDER OR DISCOVERED DURING THE REPAIR/CORRECTION OF THE ORIGINAL
MAINTENANCE PROBLEM MUST BE LISTED ON THE DATABASE AND THEN
CLOSED OUT WHEN COMPLETE.

APPLICABILITY

This procedure applies to all personnel involved with or responsible for the inspection and repair
of OH Distribution facilities. Additionally all URD’s and UCD’s will be scheduled for inspection
on the circuit schedule for this OH Distribution Patrol and Maintenance EOP. Refer to
Underground Inspection and Maintenance NM EOP 211B for further information on the
underground program.
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Date: 02/01/05

VIIL

IX,

DEFINITIONS

Patrol - A walking/vehicle assessment of NM distribution facilities for the purpose of determining
the condition of the facility and it’s associated components,

Hand Held Computer - An electronic Data recording device that is used in the field to create a
record of conditions found.

Desktop Computer — A personal computer that is connected to the NM network that is used to
download the Hand Held device and retrieve the information in the form of reports.

Distribution Inspector — A line-qualified worker that can identify deficiencies or non-standard
construction conditions on NM facilities.

Valid user — An individual that has been authorized to use the Transmission and Distribution
maintenance program by the program administrator.

Oracle Server — Electronic data storage device that is connected to the network that stores all
information collected under the maintenance program.

Stray Voltage - The term “stray voltage” means voltage conditions on electric facilities that
should not ordinarily exist.

RESPONSIBILITIES:

Delivery Engineering Services

1. Update program as necessary.
2. Provide field support and training as requested.
3. Report System Maintenance progress monthly by Region.

Field Operations

1. Ensure the Maintenance Program as outlined in this EOP 211A is implemented
properly and timely.

2. Select circuits to be patrolled for a running five-year cycle and ensure that the
circuits scheduled for patrol are completed each year.

3. Provide a qualified line personnel as the inspector, to provide consistent and

accurate identified maintenance concerns/problems.
CM&S Management

1. At the request of field operations obtain, schedule and manage contractors to
perform inspections and perform required maintenance

Distribution Inspector

1. Demonstrate the ability to identify maintenance concerns and the aptitude to
become proficient in the use of a hand held computer and desktop computer.
2. Demonstrate the understanding and requirements of this EOP 211A.
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Date: 02/01/05

X. TRAINING:

1.

Possess the ability to do walking patrols, collect information on a hand held,
download to a desk top computer, edit data, provide requested
information/reports/work tickets to supervision, and track/close out work
completed in the database system.

Delivery Engineering Services with assistance from the database vendor will
provide training on the utilization of handheld computers and the selected
database.

Delivery Engineering Services along with the training department will provide
training for the identification of V, A, B, C, and F maintenance items to the
qualified employee who will be performing the inspections.
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. Doc No.:  EOP211C
Niagara Mohawk
A National Grid Company ’§‘ Page: Page | of 3
Date: 02/01/05
ELECTRIC OPERATING PROCEDURES
SUBJECT: Street Light Standard Inspection Program SECTION: General

REFERENCE:

Applicable National Grid Safety Rules and Procedures
NY PSC Order 04-M-0159
Stray Voltage Inspection NM EOP 211D

GENERAL INFORMATION:

The purpose of this procedure is to outline the requirements for the inspection cycle for Street Light
Standard installations owned by Niagara Mohawk as required by the New York Public Service
Commission’s “Electric Safety Standards” issued on January 5, 2005. This procedure specifies the
inspection interval and requirements.

The inspection shall include identifying and reporting the physical condition of street lighting equipment on
street lighting standards. Street lights attached to wood poles are inspected as part of the Overhead
Distribution Inspection Patro! covered by EOP 211A,

All street lighting equipment will be inspected for physical damage, potentially hazardous conditions or
obvious deterioration.

Inspections will be recorded on a hand held computer. The maintenance items identified during this
inspection will be separated into four priority categories V, A, B, and C priority.
These priority categories are defined as follows:

V Priority — An identified facility/component that is found to have an associated voltage with it (touch/stray
voltage). These found conditions are to be made safe immediately, corrected immediately and shall not be
left unguarded prior to correction. Corrections made will be noted into the appropriate field of the
database. If a V priority is found, please refer to Stray Voltage Inspection NM EOP 211D.

A Priority - An identified facility/component condition that must be repaired/replaced as soon as
practicable to address public safety and or system reliability. These identified conditions are imminent
failure conditions or potentially hazardous conditions.

B Priority — An identified facility/component condition that shall be considered for repair/replacement as
the street light circuit is determined for inclusion in the work plan for maintenance by Distribution Planning
and Engineering. These identified conditions will be corrected as preventive maintenance and or facility
life extension.

C Priority — An identified facility/component condition that is being trended and reviewed by Distribution
Planning and Engineering and Street Light Asset annually that may require replacement through the
engineering process (Requires project/Capital expenditures). Non-capital conditions identified under this
priority will be corrected at the discretion of field operations.

Supersedes Document Dated: | Authorized By: Approved By:
New Document Director-Delivery Engrg. Services VP - Engineering Services




SUBJECT: Street Light Standard Inspection Program Doc. No.: EOP 211C
Date: 02/01/05

Equipment will be inspected on a five year cycle such that twenty percent of the inspections will be
scheduled on an established annual basis.

PROGRAM A DMINISTRATOR:

Delivery Engineering Services

SCOPE:
L. Patrols
1L Equipment to be Inspected and Maintenance Codes
1. Maintenance Data Base/Reports
IV. Maintenance
V. Work Management

VI Completion
VI.  Applicability
VIII.  Definitions

IX. Responsibilities
X. Training

I PATROLS:

Street Lighting inspections will be performed as patrols and are conducted by a street light qualified
worker. The patrols are scheduled in such a manner that street lighting facilities are inspected once every
five years. Street Light Asset Management is responsible for creating this schedule for their respective
areas. The Distribution Inspector uses a hand held computer to record employee ID, region, district, street
lighting installation standard number, GPS location, Priority V, A, B, and C maintenance items, and
comments. The listing of these maintenance items are shown in Table I. Any new facilities added to the
system will be incorporated through our Street Light Inventory Data (OLDS) and added to the appropriate
inspection cycle. The street light standards inspections scheduled for the year shall be completed by
November 30", The inspector shall place the street light standard number on the facility if not found
numbered during the patrol. ‘

1. EQUIPMENT TO BE INSPECTED AND MAINTENANCE CODES:
e Luminaires

Arms

Standards

Foundations

Conductor
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SUBJECT: Street Light Standard Inspection Program Doc. No.: EOP 211C
Date: 02/01/05

- TABLE I

PRIORITY A, B and C MAINTENANCE ITEMS FOR OUTDOOR LIGHTING

Priority
Description Code

UNDERGROUND SUPPLIED INSTALLATIONS

Luminaire — Light »ON” day B
Luminaire — Glass broken/Damaged B
Luminaire — Missing - see note below I
Luminaire — Damaged head C
Luminaire — Wattage Label missing or faded C
Luminaire - Wires exposed A
Luminaire — Needs Replacement B
Luminaire — Failed Lamp B
Luminaire — Failed Starter ! B
Luminaire — Failed Fuse B
Luminaire — Bad Connections B
Luminaire — No Power B
Arm — Physical Damage / Significant rust B
Standard — Physical / Structural Damage / Leaning / Significant rust B
Standard — Maintenance Painting C
Standard — Handhole Access Cover missing / or exposed wiring A
Standard — Exposed wiring or wiring with frayed insulation or bare spots. A
Standard — Traffic bollards requiring repair C
Standard — Temporary Overhead wiring B
Standard — Not grounded A
Standard — Not grounded per standard B
Standard — Down/missing — see note below I
Foundation — Physical Damage or Leaning B
Foundation — Anchor Bolts damaged B

Note: If the standard is missing or missing a street light head, the item shall be reviewed with records, if
found to be a required and active asset it shall be changed to an A priority

1L, MAINTENANCE DATA BASE/REPORTS

The maintenance data base consists of records downloaded from the hand held computers and information
entered from the desktop computers. The records can be downloaded to the database through any desktop
computer that is connected to the network and is logged on as a valid user of the Street Light Standard
Inspection program. The desktop computer is also used to generate various reports and work tickets,
depending on the user’s need. These reports/work tickets are utilized to schedule and accomplish
distribution maintenance work.

V. MAINTENANCE

The maintenance activities are scheduled by priority categories with all “A Priority” conditions identified
prior to November | repaired/corrected by November 30th. The “B” priority conditions are scheduled
based on the reliability of the circuit, and age of facilities. The “B Priority” maintenance is to be performed
as selected by Distribution Planning and Engineering and identified in the “Energy Delivery Work Plan”.
All “B Priority” maintenance as outlined in the “Energy Delivery Work Plan” must be completed by
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SUBJECT: Street Light Standard Inspection Program Doc. No.: EOP 211C

Date: 02/01/05

VL

VIL

VIIL

November 30 of that year. The “C Priority” maintenance work will be completed as planned and directed
by the Distribution Planning and Engineering department and Street Light Asset Management (Capital
expenditures) after reviewing annually for trends that would require expenditures. Any “C Priority” work
that is not capital expense will be completed at the discretion of the T&D operating department.

WORK MANAGEMENT

The time recording of both patrol and maintenance activities is accomplished in the Severn Trent Operating
Resource Management System (STORMS). ‘

STORMS requires that the Distribution Inspector/Operations Personnel fill out a daily time sheet. The
Distribution Inspector would record their time actually performing the foot patrol inspection of the
Distribution system under the DO4025 Activity along with the appropriate work order or a work request if
the patrol has been scheduled. Work orders or work request numbers can be obtained from the Operations
Supervisor or from the Distribution Planning/Area Resource Coordinator (ARC).

Operations Personnel performing scheduled maintenance on the Distribution System should record their
time actually performing maintenance activities under the appropriate work request number set up by their
Distribution Planning/ARC in their respective area. Operations Personnel performing maintenance
activities that have been not been scheduled should charge the DM4025 activity along with appropriate
work order number. STORMS work request numbers are created when the work has been scheduled by
Distribution Planning/ARC. Work orders or work request numbers can be obtained from the Operations
Supetvisor or from the Distribution Planning/ARC.

COMPLETION

The repair/correction of an identified maintenance item must be reported in the database. This reporting
can be done through the edit screen found on the desktop computer. Field personnel that perform the
repair/correction are required to complete the work order form providing the date completed, and employee
ID number. The work order form is returned to the T&D Supervisor who will report the completed
maintenance items in the database at their desktop computer, or designate the distribution inspector or a
clerk to perform the reporting. Additional maintenance items, not in the database, that may be discovered
and completed by personnel must be noted on the work order ticket so they can be recorded as work
completed on that specific facility.

ALL MAINTENANCE WORK PERFORMED THAT WAS IDENTIFIED ON THE WORK ORDER OR
DISCOVERED DURING THE REPAIR/CORRECTION OF THE ORIGINAL MAINTENANCE ITEM
MUST BE LISTED IN THE DATABASE AND THEN REPORTED WHEN COMPLETE.
APPLICABILITY

This procedure applies to all personnel involved with or responsible for the inspection and maintenance of
street lighting standards and associated facilities owned by Niagara Mohawk.

DEFINITIONS

Patrol — A walking/vehicle assessment of distribution facilities for the purpose of determining the
condition of the facility and it’s associated components.

Hand Held Computer — A portable, self-contained electronic data recording device used to create a record
of conditions found in the field.
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Desktop Computer — A personal computer, stationary or portable, connected to the network, and used to
download the hand held device and retrieve the information in the form of reports.

Distribution Inspector — A street light qualified employee who can identify deficiencies, or non-standard
construction conditions, on the Company’s distribution facilities.

Valid User — An individual who has been authorized to use the Street Lighting Maintenance Program by
the Program Administrator.

Oracle Server — An electronic data storage device running the Oracle software, connected to the network
that stores all information collected under the maintenance program.

Stray Voltage - The term “stray voltage” means voltage conditions on electric facilities that should not
ordinarily exist.

RESPONSIBILITIES

Delivery Engineering Services
1. Update program as necessary
2. Provide field support and training as requested.
3. Report System Maintenance progress monthly by Region.

Field Operations
1. Ensure that the Street Lighting Inspection Program, as outlined in this Niagara Mohawk EOP, is
implemented properly and timely.
2. Ensure that the areas scheduled for patrol are completed each year.
3. Provide qualified personnel as the distribution inspectors, to provide consistent and accurate data or
to contact CM&S for contracting.

Distribution Inspector
1. Demonstrate the ability to identify maintenance items and the aptitude to become proficient in the
use of a hand held computer and desktop computer.
2. Demonstrate the understanding and requirements of this NM EOP.
3. Possess the ability to do patrols, collect information on a hand held, down load to a desktop
computer, edit data, provide requested information/reports/work tickets to supervision, and
track/close out work completed in the database.

CM&S
1. Atthe request of Field operations obtain, schedule and manage contractors to perform inspections
and perform required maintenance.

Street Light Asset Management
1. To develop a five-year inspection schedule of all facilities covered by this EOP.

TRAINING

1. Delivery Engineering Services with assistance from the database vendor will provide training on
the utilization of handheld computers and the selected database.

2. Delivery Engineering Services along with the training department will provide training for the
identification of V, A, B, and C maintenance items to the qualified worker who will be performing
the inspections.
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ELECTRIC OPERATING PROCEDURES
SUBJECT: Underground Inspection and Maintenance SECTION: General

REFERENCE:

NY PSC Order 04-M-0159

Applicable National Grid Safety Rules and Procedures
Distribution Line Patrol and Maintenance EOP 211a
Stray Voltage Inspection NM EOP 211D

, GENERAL INFORMATION:

The purpose of this procedure is to outline the requirements for the patrol and maintenance activities
associated with Niagara Mohawk’s underground transmission and distribution facilities as ordered by the New
York Public Service Commission on January 5, 2005.

This program is designed for patrol and designated maintenance of underground facilities on a five year
schedule. The Inspector will record all required maintenance on the approved Niagara Mohawk database.

The underground distribution facility maintenance items identified through this patrol are separated into four
priority categories V, A, B, and C priority. These priority categories are defined as follows:

V Priority — An identified facility/component that is found to have an associated voltage with it (touch/stray
voltage). These found conditions are to be made safe immediately, corrected immediately and shall not be left
unguarded prior to correction. Corrections made will be noted into the appropriate field of the database. Ifa
V priority is found, please refer to Stray Voltage Inspection NM EOP 211D. \

A Priority - An identified facility/component or tree condition that must be repaired/replaced as soon as
practicable to address public safety and or system reliability. These identified conditions are imminent failure
conditions or potentially hazardous conditions.

B Priority — An identified facility/component condition that shall be considered for repair/replacement as the
feeder is scheduled for maintenance by Distribution Planning and Engineering. These identified conditions
will be corrected as preventive maintenance and or facility life extension.

C Priority — An identified facility/component condition that is being trended and reviewed by Distribution
Planning and Engineering annually that may require replacement through the engineering process (Requires
project/Capital expenditures). Non-capital conditions identified under this priority will be corrected at the
discretion of field operations.

ALL “A PRIORITY" CONDITIONS IDENTIFIED PRIOR TO NOVEMEBR 15" MUST BE
REPAIRED/CORRECTED BY NOVEMBER 30TH.

Supersedes Document Dated: | Authorized By: Approved By:
New Document Director-Delivery Engrg. Services VP - Engineering Services
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PROGRAM ADMINISTRATOR:

Delivery Engineering Services

SCOPE:

IL.

Distribution Maintenance
I. Patrol
I Equipment to be Inspected and Maintenance Codes

III.  Maintenance database
IV. Maintenance

V.  Work management
VI. Completion

VII.  Applicability

VIII. Definitions

IX. Responsibilities

X.  Training

PATROLS

Inspection of underground equipment will be scheduled in such a manner that each Underground Facility will
be examined once every five years. These patrols shall be completed by November 30" of the schedule year.

At least one-fifth of all underground utility components should be inspected each year. URD and UCD
facilities shall be inspected on the existing overhead distribution circuit schedule. Additionally all riser poles
are inspected in accordance with the Transmission and Distribution Overhead Inspection Programs, NG-USA
EOP T007 and NM EOP 211A. Customer owned manholes and vaults that enclose Niagara Mohawk
equipment shall require the inspection of these Niagara Mohawk facilities.

The T&D Superintendent’s are responsible to create the patrol schedule for their respective Regions for the
remainder of underground facilities. The Distribution inspector uses a hand held computer to record region,
district, employee ID, feeder number, structure ID number, GPS location, tax zone, line number, attachments,
comments and maintenance problem codes. The Inspector while patrolling shall also complete the following
maintenance codes if found deficient upon inspection:617 — manhole missing nomenclature, 639 - network
transformer- missing nomenclature, 660 — switchgear missing nomenclature, 681 — transformer missing
nomenclature, 707 — vaults improper nomenclature. The Inspector will input the code into the handheld as
required, as well as completing the work unit in the handheld upon field completion while at the site. If the
Distribution Inspector finds unmapped facilities from the information supplied from GIS, refer to NG-USA
EOP G011, Preparation and Distribution of Electric Facilities Records, for required procedure for corrections.

EQUIPMENT TO BE INSPECTED AND MAINTENANCE CODES

This EOP requires the visual inspection of the following facilities which require opening, and may require
pumping to assure a proper inspection:

e Manholes

Vaults

Handholes — non-fiberglass

Splice boxes

Junction boxes

Pad mount transformers

Pad mount switchgears

e Submersible equipment
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Table 1 below details the inspection program and maintenance codes.

Maintenance
Code
600
602
603
610
611
612
614
615
616
617
620
621
630
632
633
635
637
638
639
642
643
651
652
654
656
659
660
662
672
673
675
680
681
684
685
686
687
690
692
700
702
703
704
705
706

INSPECTION PROGRAM AND MAINTENANCE CODES

TABLE 1

Description

Handholes - Broken/damaged/unsecured
Handholes - Missing nomenclature
Handholes - Secondary needs repair
Manhole - Bonded

Manholes - Cable/Joint leaking

Manholes - Cables bonded

Manbholes - Cracked/broken

Manholes - Fire proofing

Manholes - Improper grade

Manholes - Missing nomenclature
Manbholes - Rerack

Manholes - Ring/cover repair/replace
Network Protector - Barriers broken/dama
Network Protector - Oil leak

Network Protector - Worn/damaged gasket
Network transformer - Bushing Broken/Cra
Network transformer - Low oil

Network transformer - Missing Ground
Network transformer - Missing nomenclature
Network transformer - Oil Weeping
Network transformer - Rusted/ Paint peel
Switchgear - Barrier broken/damaged/unsecured
Switchgear - Base broken/damaged
Switchgear - Cable Not Bonded
Switchgear - Door Broken/Damaged
Switchgear - Missing ground

Switchgear - Missing Nomenclature
Switchgear - Rusted/Paint peeling
Transformer - Bushing Broken/Cracked
Transformer - Door Broken/damaged/unsecured
Transformer - Elbows tracking/burned
Transformer - Missing Ground
Transformer - Missing nomenclature
Transformer - Oil Weeping

Transformer - Pad broken/damaged
Transformer - Protection (ballards) damaged
Transformer - Rusted/ Paint peeling
Trench - Exposed Cable

Trench Path - Sunken

Vaults - Cable missing bond

Vaults - Cracked/broken

Vaults - Damaged/broken cover

Vaults - Damaged/broken door

Vaults - Damaged/broken ladder

Vaults - Improper grade
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707 Vaults - Improper nomenclature E A
708 Vaults - Light not working E B
713 Vaults - Ventilation failure E B
720 Submersible equip. - Excess corrosion E C
721 Submersible equip. - Physical damage E C
722 Submersible equip. - Leaking E C
730 Anodes - Missing E C
731 Anodes - Need replacement C C
950 Handhole - Stray Voltage E \Y
951 Manbhole - Stray Voltage E v
952 Switchgear - Stray Voltage E \Y
953 Transformer - Stray Voltage E \Y
954 Vault - Cover/Door Stray Voltage E \Y%
969 Equipment - Other (use comments) E \Y%
MAINTENANCE DATABASE

The Maintenance database consists of information (data) downloaded from the hand held and inform