COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF LOUISVILLE GAS AND
ELECTRIC COMPANY FOR AN ADJUSTMENT
OF ITS ELECTRIC AND GAS RATES AND FOR
CERTIFICATES OF PUBLIC CONVENIENCE
AND NECESSITY

CASE NO.
2016-00371

N N N N N

RESPONSE OF
LOUISVILLE GAS AND ELECTRIC COMPANY
TO
KENTUCKY CABLE TELECOMMUNICATIONS ASSOCIATION’S
FIRST REQUESTS FOR INFORMATION
DATED JANUARY 11, 2017

FILED: JANUARY 25, 2017



VERIFICATION

COMMONWEALTH OF KENTUCKY )
) SS:
COUNTY OF JEFFERSON )

The undersigned, Robert M. Conroy, being duly sworn, deposes and says that he
is Vice President — State Regulation and Rates for Louisville Gas and Electric Company
and Kentucky Utilities Company, an employee of LG&E and KU Services Company, and
that he has personal knowledge of the matters set forth in the responses for which he is

identified as the witness, and the answers contained therein are true and correct to the

N7,

Robert M. Conroy /

best of his information, knowledge and belief.

Subscribed and sworn to before me, a Notary Public in and before said County

and State, this Q3 d day of mm," 2017.

& v, (SEAL)
Notary Public

My Commission Expires:

SUSAN M, WATKINS

Notary Public, State at Large, KY

My Commission Expires Mer. 19, 2017
Notary ID # 485723



VERIFICATION

COMMONWEALTH OF KENTUCKY )
) SS:
COUNTY OF JEFFERSON )

The undersigned, John K. Wolfe, being duly sworn, deposes and says that he is
Vice President - Electric Distribution for Kentucky Utilities Company and Louisville Gas
and Electric Company and an employee of LG&E and KU Services Company, and that
he has personal knowledge of the matters set forth in the responses for which he is

identified as the witness, and the answers contained therein are true and correct to the

Johnwﬁ lust/.
T 0

Subscribed and sworn to before me, a Notary Public in and before said County

best of his information, knowledge and belief.

N
and State, this L,/’l ﬂ% day of %&YMULM; 2017.
U

a ]
(‘QC/JL’(Q é&n@ (SEAL)

Ndtary Publit

My Commission Expires:

JUDY SCHOULER
Notary Public, State at Large, KY

1

Notary ID # 512743



VERIFICATION

COMMONWEALTH OF KENTUCKY )
) SS:
COUNTY OF JEFFERSON )

The undersigned, Christopher M. Garrett, being duly sworn, deposes and says
that he is Director — Rates for Kentucky Utilities Company and Louisville Gas and
Electric Company and an employee of LG&E and KU Services Company, that he has
personal knowledge of the matters set forth in the responses for which he is identified as
the witness, and the answers contained therein are true and correct to the best of his
information, knowledge and belief. / 7 -

(Do) iyt

Chrlstopher - M/Garrett

Subscribed and sworn to before me, a Notary Public in and before said County

and State, this & ¥4 day of }é?nz( (‘vuj/ 2017.

Q,le@/sé//m'/ '/ (SEAL)

Notar\ Public /

My Commission Expires:

JUDY SCHOOLER
Notary Public, State at Large, KY

Notary ID # 512743



VERIFICATION

COMMONWEALTH OF KENTUCKY )
) SS:
COUNTY OF JEFFERSON )

The undersigned, William Steven Seelye, being duly sworn, deposes and states
that he is a Principal of The Prime Group, LLC, that he has personal knowledge of the
matters set forth in the responses for which he is identified as the witness, and the
answers contained therein are true and correct to the best of his information, knowledge
and belief.

NN

William Steven elye

Subscribed and sworn to before me, a Notary Public in and before said County

A

and State, this A day of }Jf_z znga;j, L3 2017.

OJL{@AZ/M %/ (SEAL)

No ry Publi¢/

My Commission Expires:

JUDY SCHOOLER
Notary Public, State at Large, KY

Sk 4 2018
Notary ID # 512743



VERIFICATION
COMMONWEALTH OF KENTUCKY )
COUNTY OF JEFFERSON ; >
The undersigned, John P. Malloy, being duly sworn, deposes and says that he is
Vice President — Gas Distribution for Louisville Gas and Electric Company and
Kentucky Utilities Company, an employee of LG&E and KU Services Company, and that
he has personal knowledge of the matters set forth in the responses for which he is

identified as the witness, and the answers contained therein are true and correct to the

best of his information, knowledge and belief/._/” "

¥ \
v" ,-’>\.

John P. 'f\i‘al“lo_\-\‘ /

Subscribed and sworn to before me, a Notary Public in and before said County

and State, this g{_{ %ﬁay of 9/?77 144[2,,;7 »d 2017.

a

QQ(L((A_,/ e, (SEAL)

Nétary Public

My Commission Expires:
JUDY SCHOOLER
Notary Public, State at Large, KY

Notary ID # 512743



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-1

Responding Witness: Robert M. Conroy / John K. Wolfe

Q-1-1. Provide the basis for Your proposed exclusion of (a) incumbent local exchange
carriers with joint use agreements, (b) facilities subject to a fiber exchange

agreement, and (c) Macro Cell Facilities from Your Proposed Tariff.

a. Please provide all data related to the basis for different charges to these users of

Your Poles.

b. Please provide all agreements with such users related to the rates, terms, and

conditions of Attachment to Your Poles.

A-1-1.
a. See the response to PSC 2-77.

b. See attached. The agreements are confidential and are being provided pursuant

to a petition for confidential protection.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-2
Responding Witness: John K. Wolfe

Q-1-2. Provide a copy of any internal construction standards and/or specification to
determining the “Communications Space” on poles set forth under the Proposed

Tariff.

A-1-2. See the response to Question No. 1-16.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-3
Responding Witness: Robert M. Conroy
Q-1-3. Explain the basis for excluding street light poles from the definition of Structure.

A-1-3. The definition of Structure does not exclude all street light poles, only street light
poles that are neither a wood pole or located in a public right-of-way. LG&E does
not permit any attachments to non-wood poles. Such poles are not built to support
a wireline or wireless attachment. Wood light poles that are located in non-public
easements are poles that are leased to a third party. Under the *leasing
arrangement,” the third party assumes the cost of construction of the pole.
Reimbursement of the cost of the pole occurs over an extended period of time.
LG&E receives a limited easement to locate the pole on the customer’s property
and to locate a street light on the pole. It is not granted an easement to permit other
attachments and does not possess the legal authority to place or otherwise allow
attachments to the pole other than the street light or to derive revenue from
permitting such attachments on the pole.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-4
Responding Witness: Robert M. Conroy

Q-1-4. Explain the basis for excluding poles leased to a third party from the definition of
Structure.

A-1-4. See the response to Question No. 1-3.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-5
Responding Witness: Robert M. Conroy
Q-1-5. Explain the meaning of a “third party” to whom You may lease poles.
A-1-5. A third party is a LG&E customer who requests lighting service at a location that

is not on a public right-of-way and who grants an easement for the location of the
utility pole and lighting equipment on its property.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-6
Responding Witness: Robert M. Conroy

Q-1-6. Explain the meaning of “wireless communications services,” including whether the
term is intended to apply to Wi-Fi.

A-1-6. Wireless communication services, as used in the proposed PSA Rate Schedule,
refers to any communications service enabled by radio or antenna and would
include Wi-Fi services, as well as service offered over small cell antennas or
distributed antenna systems.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-7
Responding Witness: Robert M. Conroy

Q-1-7. Explain whether Wireless Facility in the Proposed Tariff includes only facilities
attached directly to a Structure.

A-1-7. The definition of "wireless facility" set forth in the proposed PSA Rate Schedule
does not require direct attachment to a Structure.



Q-1-8.

A-1-8.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-8
Responding Witness: Robert M. Conroy

Explain how Wireless Facilities attached to a Cable Television System Operator’s
messenger strand will be treated under the Proposed Tariff.

LG&E assumes that the reference to “wireless facilities attached to a Cable
Television System Operator’s messenger strand” is to strand mounted Wi-Fi access
points. Such access points would be considered as an attachment and would be
subject to the PSA Rate Schedule’s provisions regarding construction and operation
of attachments, including compliance with National Electric Safety Code clearance
standards and prohibitions against interfering with the attachments of other
Attachment Customers and impeding accessibility to LG&E’s electrical facilities.
However, as the strand mounted Wi-Fi access point would be considered as part of
the wireline attachment, it would not be assessed a separate charge unless the strand
itself required additional clearance as a result of the strand mounted Wi-Fi access
point.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-9
Responding Witness: William S. Seelye
Q-1-9. Explain the basis for the Proposed Tariff’s rate for Wireless Attachments, including
the methodology, and all cost data relevant to calculating the Wireless Attachment
Charge of $84.00 per year for each Wireless Facility. Please provide all source data
for the charge and explain how You developed or obtained the source data.
A-1-9. The methodology used to develop the wireless facilities charge is the same as the

wireline facilities except 11.585 feet of pole space is assumed. See response to
Question No. 1-10.



Q-1-10.

A-1-10.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-10
Responding Witness: William S. Seelye

Please refer to Your Application, Tab 14, Testimony of William Steven Seelye,
Managing Partner, The Prime Group, LLC, at p. 61. Explain and provide data
related to Your conclusion that the Wireless Facilities on average use 11.585 feet
of Pole space, including but not limited to how such average was determined,
what Wireless Facilities were considered for determining such average, and
identification of the “space” used by such attachments.

KPSC Administrative Case No. 251 sets forth the typical height, and usable and
unusable space for a typical three-user pole. That is a height of 42.5 feet, less 6
feet buried, 20 feet to the lowest attachment, 3.33 feet required safety space,
resulting in 13.17 feet of usable pole space. LG&E assumes a pole top wireless
antenna attachment, as that is the preferred attachment location for Wireless
Facility owners. As LG&E typically has electric facilities located at or near the
top of the pole, a pole top antenna dictates a 5 foot taller pole in order to maintain
a safe working distance of at least 48 inches (a long standing LG&E construction
standard) between the electric facilities and the pole top antenna. Thus, the
Wireless Facility owner is be responsible for the top 5 feet of the pole.

The Wireless Facility owner will have conduit running through the initial
presumed 13.17 feet of usable space on the pole, which it shares with LG&E.
Therefore, the Wireless Facility owner is responsible for half of the 13.17 feet of
presumed usable space. 13.17 feet divided by 2 users (LG&E and the Wireless
Facility owner) equals 6.585 feet. 6.585 feet of shared usable space plus 5 feet
of additional pole height needed by the new pole top antenna equals 11.585 feet.

The Wireless Facility owner is permitted to place up to two radio units, needed
for their pole top antenna, in the unusable space of the pole. This use of the
unusable space is not factored into the above calculation. Further, although
LG&E and the Commission assume a typical pole height of 42.5 feet, as shown
by LG&E’s response to AT&T 1-5, the average height of a LG&E pole with a
Wireless Facility attached is 51.05 feet.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-11
Responding Witness: Christopher M. Garrett
Q-1-11.

A-1-11. The Kentucky Cable Telecommunications Association’s Request for Information
issued on January 11, 2017 did not include a Question No. 1-11.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-12
Responding Witness: William S. Seelye

Q-1-12. Provide the basis for, methodology to determine, and data used to develop Your
Duct charge of $0.81 per linear foot, including all rate calculations.

A-1-12. The methodology used to develop the underground duct charge was based on the
Federal Communication Commission (“FCC”) methodology established in CS
Docket 97-98 on April 3, 2000.

For more information and a copy of the FCC Order in question, see the response to
PSC 2-104.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-13
Responding Witness: Robert M. Conroy

Q-1-13. Explain what You mean by the word “utilize” in proposed Terms and Conditions
of Attachment No. 4.

A-1-13. To affix or attach a third party’s cable or other device to an approved wireline
attachment.



Q-1-14.

A-1-14.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-14
Responding Witness: John K. Wolfe

Please provide any reports, analysis, or studies concerning the impact on pole
loading of overlashing by Cable Television System Operators, including data
related to instances of overlashing by Cable Television System Operators
overloading any distribution poles.

LG&E performs pole loading studies on individual poles as necessary but does
not have any reports, analysis, or studies concerning the general impact on pole
loading of overlashing readily available. Pole loading studies may be performed
on an individual pole when new communications cables are overlashed to the
existing communications facilities. Adding a new cable through overlashing adds
additional weight and tension and increases the diameter of the existing cable.
These factors increase loading on the pole and makes the performance of pole
loading studies necessary to ensure the new overlashed cable does not “overload”
the pole in excess of the applicable NESC loading case.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-15
Responding Witness: John K. Wolfe
Q-1-15. Please provide any reports, analysis, or studies concerning the impact of Cable
Television System Operator drop or lift attachments on pole loading, including
data related to instances of drop or lift attachments overloading any distribution
or drop poles.
A-1-15. LG&E does not have any reports, analysis, or studies concerning the impact on

pole loading of drop of lift attachments readily available. New Service Drops do
not require pole loading studies.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-16
Responding Witness: John K. Wolfe

Q-1-16. Please provide a copy of all of Your standards and specification related to the
design, installation, and maintenance of Attachments with which You propose

Attachment Customers must comply.

A-1-16. See attached.
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LG&E Third Party Pole Attachment Handbook

INTRODUCTION

The information contained in this document is intended fo assist in facilitating attachment requests from
companies which (a) have a valid Pole Attachment License Agreement with Louisville Gas and Electric Company (LG&E),
(b) are in full compliance with any applicable insurance and bonding requirements, and (c) have the necessary authorization
to operate within the State of Kentucky and the relevant local municipality. Strict adherence to LG&E’s Third Party Pole
Attachment Handbook will ensure a smooth application and approval process, and will allow completion of construction
with minimal delay and conflict.

This Third Party Pole Attachment Handbook outlines the circumstances under which LG&E will review any
requests to attach individual communications cables and equipment to its poles, LG&E’s formal process for granting such
access request, and the guidelines and requirements covering the physical design, installation, and maintenance of all such
communications cables and equipment on LG&E’s poles.

In all situations, it is the ongoing responsibility of attaching companies to be familiar with and adhere to the
NESC and this Third Party Pole Attachment Handbook during installation, maintenance and related activities involving
their facilities attached to LG&E’s poles. Any attachment found to be in violation of the NESC, or any provision of this
Handbook may be subject to removal by LG&E.

All required work above the Communication Space (as defined in the NESC) will be performed by LG&E
or an LG&E qualified approved overhead electrical line contractor after the LG&E Design Team has completed a
route and engineering analysis.

LG&E reserves the right to modify the requirements found in this handbook or any of its service policies,
procedures and/or standards at any time. It is the responsibility of the Third Party Attacher or contractor to ensure that any
referenced document is the version currently approved for use by LG&E. It is also the responsibility of the Third Party
Attacher to notify LG&E of any changes to existing wiring. equipment, building structure, electrical loading and/or other
service requirements that may affect safety or electric system performance.

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23. 2016
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1.

10.

11.

12.
13.
14.

An executed pole attachment agreement / contract is required, including but not limited to the following:
a. Insurance certificates and any applicable bonding requirements.
b. Applicable franchise agreements / certificates / licenses / permits (e.g_, local, state, etc.)

A complete and accurate pole attachment proposal 1s required before engineering review will begin The attachment proposal shall include, but
is not limited to the following:

a.  Application for Third Party Attachment. Reference Appendix A (page 74) of this Third Party Pole Attachment Handbook.

Pole/structure number and location, including complete address. county, GPS coordinates, pole height and pole class

Applicant company name, key contacts, and approval signature

Pole profile sheet indicating height and owner of all attachments including? all secondary/neutral, grounded equipment. streetlights
proposed attaching location, proposed make-ready construction (shall be identified in red), and lowest existing mid-span height.
Telephone Company (1.e., ILEC) pole number (if available).

Descnption of any other work such as anchor attachments, vertical runs, etc.

Route map, displaying street names along with LG&E pole numbers and ILEC pole numbers (if available).

Pole photographs including street view and adjacent spans, preferably annotated with all attachment heights Preferred file format is a digital
file such as GE Mapsight TM “true size”, Osmose Digital Measurement Technology™ (DMT™) or equivalent. See “Figure 1.7

Pole Loading Analysis Report shall be performed on every pole unless identified by LG&E staff. Reports should include a summary of the
loading data per pole.
3. Wireless Attachment requests will include the additional requirements:
1 Exhibit D — Wireless Attachment and Associated Equipment Description and Approval

1. MPE (Maximum Permissible Exposure) Report

u1.  Manufacturer’'s equipment specifications for antenna and bracket

iv. Construction Plan & Material List.
k. Attachment proposals shall be limited to < 100 poles).
L Submit complete attachment proposal / application to LGEPoleAttachment(@lge-ku.com

m. Incomplete and inaccurate proposals will be returned to the applicant for correction and completion. The application approval deadline
will restart when LG&E receives the cormrected and completed proposal.

Transmission structure attachments (NOTE: only with distribution underbuild) will require additional approvals from the Transmission

department. Reference Section V (page 30) of this Joint Use Handbook.

For Joint Use poles, attachment proposals shall be submitted to both LG&E and the ILEC.

Actual and reasonable engineening expenses are billable (e_g_. review proposed routes, field attachment proposals, and post inspections), whether
or not make-ready estimate 1s accepted with additional fees associated with reviewing requests for transmission structure attachments. (NOTE:
only with distribution underbuild).

Outage/emergency events, including storm restoration, may delay scheduled work.

It may be necessary to deny access for reasons of lack of capacity, safety, reliability or engineering standards.

apo

B

-

Additional equipment is not permitted on the pole (e.g equipment cabinets, meter bases and other equipment large enough to impede
accessibility).

The National Electrical Safety Code (NESC), regulations (i.e_, local, state, federal), and LG&E policy and LG&E Construction Standards shall
be adhered to at all times.

The attaching party 1s responsible for obtaining their own night-of-way (ROW) where attaching installations involve city, county and/or state
nights-of-way, or private property owned by others.

As-builts shall be provided to LG&E Pole Attachment Group within seven (7) business days of the completion of construction. As-builts shall
be in the form of the approved construction print with any changes made during construction redlined on the print. As-builts shall also include,
where applicable, the asset number and serial number for any transformer removed or installed and the pole number on which the transformer
was removed or installed. Further, any secondary removed or changed, including services rerouted due to the removal or mnstallation of
transformers, must be noted on the as-built. As required on the pernut application, the company name of all existing attachers and the number
of times each party 1is attached to a pole must be included on the as-built.

Temporary attachments are not permitted. No attachment 1s permitted until all necessary make- ready work 1s complete.

Communications cable service drops are not permitted to be attached to the LG&E service niser.

If you remove any of your attachments you must notify LG&E via the application for third party attachments. Pole attachment fees will continue
until notification is recerved.

1 Any breach of OSHA s minimum approach distance (including measurement) of electric facilities must be conducted by a qualified electrical worker
and in accordance with good safety practices and OSHA guidelines.

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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LG&E & KU Conductor & Equipment Data

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
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Primary / Secondary

The following comments address the preliminary pole loading analysis required for approval of new attachments
and apply to distribution structures only. Transmission pole loading analysis is handled under a separate process,
reference Section V (page 29) of this Third Party Pole Attachment Handbook.

It is acceptable to generalize conductor sizes for the purpose of performing a preliminary pole loading analysis
(PLA). This analysis is required as part of the engineering submittal for approval of new attachments. To
simplify loading studies, data on a reduced selection of conductors is provided in the attached files. Conductors
in each category can be selected to reflect differences between LG&E and those of its sister utility, Kentucky
Utilities Company. For builds that span both utilities a default (worst case) conductor can be used for either
utility that span both utilities based on the larger of commonly used LG&E and KU conductors. Diameters,
default tensions and sag information are provided in the attached files. Where the size of wire cannot be
accurately quantified between two size ranges, the large conductor will be used. Final determination of
acceptable loading will be made by LG&E and KU.

Generic conductor parameters required for PLA will be determined based on their type (bare, covered, spacer
cable, etc.), application (primary, secondary, service, etc.) and the size of the conductor (very small — large).
Parameters for requested attachments are to be provided by the engineering firm.

Application

Conductor Category Approximate Size

Very small: .25” Old, small bare & covered copper
Small: .5” Small aluminum conductor used as
neutrals and 1-phase primary
Medium: 75" Medium 3-phase primary and secondary
Large: 1”7 Large 3-phase primary
Utility Specific
LG&E KU Single Choice If Used For Both Utilities
Duol #4 AAC/ACSR #4 AAC/ACSR #4 AAC/ACSR
uplex KU LGE 086M 250B.txt KU LGE 086M 250B.txt KU LGE 086M 250B.txt
small triol ) #2 AAC #2 AAC/ACSR #2 AAC/ACSR
mall triplex service KU LGE 093M 250B.txt KU LGE 096M 2508.txt KU LGE 096M 2508.txt
Medium triol ) 1/0 AAC 2/0 AAC/ACSR 2/0 AAC/ACSR
edium tripiex service KU LGE 094M 250B.txt KU LGE 097M 250B.txt KU LGE 097M 250B.txt
4/0 AAC 397 AAC/ACSR 397 AAC/ACSR

Large triplex commercial service

KU LGE 095M 250B.txt

KU LGE 098M 2508B.txt

KU LGE 098M 2508B.txt

Large quadruplex service

KU LGE 104M 250B.txt

KU LGE 106M 250B.txt

Small quadruplex secondary/service #i2 AAC #2 AAC 2 AAC
KU LGE 101M 250B.txt KU LGE 101M 2508B.txt KU LGE 101M 2508B.txt
Medium quadruplex service 1/0 AAC 2/0 AAC/ACSR 2/0 AAC/ACSR
KU LGE 102M 2508B.txt KU LGE 103M 2508B.txt KU LGE 103M 2508B.txt
4/0 AAC 397 AAC/ACSR 397 AAC/ACSR

KU LGE 106M 250B.txt

Large triplex secondary

KU LGE 078M 250B.txt

KU LGE 084M 250B.txt

Small triplex secondary #2 AAC #2 AAC/ACSR #2 AAC/ACSR
KU LGE 079M 250B.txt KU LGE 082M 250B.txt KU LGE 082M 250B.txt

Medium triplex secondary 1/0 PAR AAC 2/0 AAC/ACSR 2/0 AAC/ACSR
KU LGE 077M 250B.txt KU LGE 083M 250B.txt KU LGE 083M 250B.txt

4/0 PAR AAC 397 AAC/ACSR 397 AAC/ACSR

KU LGE 084M 250B.txt

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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Large bare primary/secondary

KU LGE 004M 250B.txt

KU LGE 003M 250B.txt

] , p #4 HD #4 HD #4 HD
Very small copper primary/secondary KU LGE 035M 250B.txt KU LGE 035M 250B.txt KU LGE 035M 250B.txt
Small bare primary/secondary 1/0 AAAC #2 ACGSR 1/0 AAAC
KU LGE 007M 250B.txt KU LGE 009M 250B.txt KU LGE 007M 250B.txt
di b . d 195 AAAC 195 AAAC 195 AAAC
Medium bare primary/secondary KU LGE 008M 250B.txt KU LGE 008M 250B.txt KU LGE 008M 250B.txt
795 AAC (61) 795 AAC (37) 795 AAC (37)

KU LGE 003M 250B.txt

Large covered primary/secondary

KU LGE 029M 250B.txt

Very small covered copper #4 HD Poly #4 HD #4 HD
primary/secondary KU LGE 041M 250B.txt KU LGE 041M 250B.txt KU LGE 041M 2508B.txt
Small covered primary/secondary 1/0 AAC Poly 1/0 AAC Poly 1/0 AAC Poly
KU LGE 026M 2508B.txt KU LGE 026M 250B.txt KU LGE 026M 250B.txt
Medium covered primary/secondary 3/0 AAC Poly 3/0 AAC Poly 3/0 AAC Poly
KU LGE 027M 2508B.txt KU LGE 027M 250B.txt KU LGE 027M 250B.txt
795 AAC Poly N/A 795 AAC Poly

KU LGE 029M 250B.txt

Small aerial cable

1/0 AAC/12.5M AW Mess.

KU LGE 064M 250B.txt

2/0 AAC/7-#9 AW
KU LGE 065M 250B.txt

2/0 AAC/7-#9 AW
KU LGE 065M 250B.txt

Medium aerial cable

336 AAC/20M AW Mess.
KU LGE 070M 250B.txt

397 AAC/7-#10 AW Mess.

KU LGE 071M 250B.txt

397 AAC/7-#10 AW Mess.
KU LGE 071M 250B.txt

Large aerial cable

795 AAC/20M AW Mess.
KU LGE 072M 250B.txt

795 AAC/7-#10 AW Mess.

KU LGE 072M 250B.txt

795 AAC/7-#10 AW Mess.
KU LGE 072M 250B.txt

Pre-existing communication cable will be modeled based on the following parameters.

Nominal Messenger Overall Bare Overall Bare Final Design
Dia. (") Nominal (") Dia. (") Weight (#/ft) Tension (#)
ADSS 0.5 0.52 0.091 1000
Mess.
B 1, 731 .2
Supported 0.5 /4 0.73 0.29 600
Mess.
Supported 1 1/4 1.373 0.85 2000
Mess.
Supported 2 3/8 0.273 2.461 3600
Mess. 3 12 3317 5.165 8000
Supported

Small residential telephone drops can be neglected in the PLA. Reduced tensions can be used for slack span
telecommunication construction.

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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Transformers

Description Weight (Ibs) | Height (in) | Diameter (in) A (in) B (in) (I:qp‘:;)
10 KVA 210 29 16 5.80 425 322
15 KVA 270 34 18 6.80 425 425
25 KVA 345 34 20 6.80 425 472
37.5KVA 495 35 19 7.00 425 462
50 KVA 670 37 23 7.40 4.25 5.90
75 KVA 1015 44 26 8.80 425 7.94
100 KVA 1178 45 26 9.00 425 8.12
167 KVA 1441 49 26 9.80 425 8.84
250 KVA 1909 56 26 11.20 425 10.11
333 KVA 2586 62 29 12.40 425 12.48
500 KVA 3100 66 29 13.20 425 13.29
A - Distance from tank top to top
mounting bracket
PR
Diameter K‘I.ﬁ____—___., !
E :h. ....... >
| Height i ===
..

B - Bracket Length
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Capacitors

Description "e"(?:; S w'da: )(W) He'%:‘} M | weight (ibs) | EPA (sq 1)
300 KVAR 55 37.00 40.00 282
450 KVAR 55 37.00 40.00 290
600 KVAR 55 37.00 40.00 315
800 KVAR 55 37.00 40.00 363
1200 KVAR 55 37.00 40.00 400

1IN

7004767
3000031
7004770
7004773
7004779

Cooper Part #

OCBB27E01010001
OCCB27E01010001
OCDB27E01010001
OCEB27E01010001
OCFB27E01010001

2

+——TI —

S

r'y

v

Capacitor weights and sizes with switches attached
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Pole Mounted Equipment

s Length (L) | Width (W) | Height (H) s
Description (in) (in) (in) Weight (lbs) | EPA (sq ft)
STREET LIGHTS 31.81" 15.12" 14.41" 39 1.4
FLOOD LIGHTS 25.13" 12.09" 29.50" 65 3.0
RISERS
Hubbell Hookstick Operated
Gang-Op Switch 107" 60" 23" 300
RECLOSERS See Appendix B
H
S w
+— | —>

400W Cobra
1000 W Flood

Part #

MSRL40S1A22RMS3
PF1K01MOA27X7DBLP

AR113FHHL

6'Arm (12 LBS)

Notes

Common light type
Max flood light size

oM
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Attachment to Response to KCTA Question No. 1-16

Guy Strands
Strand Strength Rating
8M AW 8,000
12.5M AW 12,500
20M AW 20,000
3/8" HS Galvanized 15,400
7/16" HS Galvanized 20,800

IIN

1197401
1197435
1197443
7000797
7000798
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Setup Parameters for Pole Loading Analysis

LG&E uses the parameters listed below to perform pole loading analyses. The analyses are performed using the
finite element program called “PoleForeman™ (see Section 960 for information on this program).

1. Load District: 2012 NESC Section 250B - Medium Load District, appropriate grade of construction (Grade B, C
or C @ crossing). For structures and/or conductors that exceed 60’ above ground at the pole or at any point in the
span, NESC 250C and 250D also apply.

2. Load analysis performed per 2012 NESC Tables 253-1 and 261-1. Use Grade B construction per NESC Table
242-1 at railroad crossings, limited access highways. navigable waterways requiring waterway crossing permits and
crossing other energized lines (not attached to the same pole).

3. Linear analysis is used on un-guyed single structures. Non-Linear analysis is used for guyed single structures.
Questions and clarification may be directed to LG&E Engineering as situations arise.

4. Type of Pole Species used: Distribution: Southern Pine
Transmission: Douglas Fir

Pole Attachment Cases

Case 1: (2) 3 — phase w/ streetlight, secondary, and 3 attachments (See results at the end of this Section).

Pole: 50° class 3 Southern Pine

Top of pole @ 43°-0”

Primary conductor: 3 — phase #795AAC on 10° crossarm (@ 39°-07
Primary conductor: 3 — phase #795AAC on 10° crossarm (@ 337-07
Neural conductor: #1/0AAC Poly @ 28°-17

Secondary conductor: #1/0AAC Poly @ 27°-17

Secondary conductor: #1/0AAC Poly @ 26°-1”

Streetlight @ 23°-27

Above conductors calculated using a ruling span = 200’

CATV (2.00”) @ 22’-0”

TELE (2.00”) @ 21°-2”

Proposal: Install fiber optic @ 20°-6

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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PoleForeman - Pole Loading Analysis Report
License: LGE-KU
POLE LOADING DATA
Pole: 50/3 Wood
Pole Loading NESC Edition: 2012 Rule 250B Loading: Wind (psf): 4 Ice (in): 0.25
Horizontal: 69% (250B) Loading District: Medium
Vertical: 62%  (250B) Construction: Grade C (Elsewhere)
POLES
Pole # Length (ft) Depth (ft) Elevation (ft)
0 50 7 0
1 50 7 0
2 50 7 0
POLE LINE TOPOLOGY 0°
1
@)
;i —— 90°

270° —

180°

File: H:\Kentucky Wired Fiber\PoleForman\Case 1.pff
PAGE: 1
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PoleForeman - Pole Loading Analysis Report
License: LGE-KU
INSULATORS
Insulator Attach Loading Angle
13KV SNG Xarm Pin & Ins 48" 36% 0°
13KV SNG Xarm Pin & Ins 48" 36% 0°
13KV SNG Xarm Pin & Ins 48" 36% 0°
12KV SNG Xarm Pin & Ins 120" 36% 0°
12KV SNG Xarm Pin & Ins 120" 36% 0°
12KV SNG Xarm Pin & Ins 120" 36% 0°
Spool Ins Tangent 179" 9% 0°
ARM / BRACKET DATA
Arm/Bracket Attach Vert Loading Horz Loading
10" SNG Xarm (3-3/4x4-3/4) 48" 42% 12%
10" SNG Xarm (3-3/4x4-3/4) 120" 41% 12%
1 Wire Rack 179"
SPANS
Span: 1 Span Length (ft): 200 Direction: 0°
Circuit: 1
Primary Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension
795 AAC (61) 200 56 38 38 4500
795 AAC (61) 200 20 38 38 4500
795 AAC (61) 200 -56 38 38 4500
Neutral
1/0 AAC POLY (7) 200 1 179 179 895
Secondary
1/0 AAC POLY (7) 200 0 191 191 895
1/0 AAC POLY (7) 200 0 203 203 895
Circuit: 2
Primary Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension
795 AAC (61) 200 56 111 111 4500
795 AAC (61) 200 20 111 111 4500
795 AAC (61) 200 -56 111 111 4500
Joint Use Cable Ruling Span(ft) Diameter (in) Weight (Ibs/ft)  Attach A (in) Attach B (in)  Tension Sag Description
2.00" CATV 200 2 0.759 252 252 3050 21
2.00" TELCO 200 2 2.06 261.96 261.96 5630 26
User Defined 0 0.5 0.207 270 270 1052 23
Span: 2 Span Length (ft): 200 Direction: 180°
Circuit: 1
Primary Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension
795 AAC (61) 200 56 38 38 4500
795 AAC (61) 200 20 38 38 4500
795 AAC (61) 200 -56 38 38 4500
Neutral
1/0 AAC POLY (7) 200 1 179 179 895
Secondary
1/0 AAC POLY (7) 200 0 191 191 895
1/0 AAC POLY (7) 200 0 203 203 895
Circuit: 2
Primary Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension
795 AAC (61) 200 56 111 111 4500
795 AAC (61) 200 20 111 111 4500
795 AAC (61) 200 -56 111 111 4500
Joint Use Cable Ruling Span(ft) Diameter (in) Weight (Ibs/ft)  Attach A (in) Attach B (in)  Tension Sag Description
2.00" CATV 200 2 0.759 252 252 3050 21
2.00" TELCO 200 2 2.06 261.96 261.96 5630 26
User Defined 0 0.5 0.207 270 270 1052 23
LIGHTS
Light Bracket EPA Weight Attach Direction
150-400W Cobra 8 FT Bracket 0.87 76 238 30°

File: H:\Kentucky Wired Fiber\PoleForman\Case 1.pff

PAGE: 2
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Third Party Transmission Pole Loading Analysis Criteria

1. The attachment method for communication cable facilities must first be reviewed by LG&E and KU
Transmission Department or their representative in accordance with LG&E and KU’s existing
Encroachment Guideline. Only after this review has been completed and approval granted can the
attachment request be permitted.

2. If there are no electric distribution line facilities attached to the transmission poles then the addition of
communication cables will be prohibited.

3. Transmission lines are normally located within private R/W easements that do not permit LG&E and KU
to grant attachment rights to other companies. Encroachment rights on this private R/W easement must
first be granted by the property owner and presented to LG&E and KU before LG&E and KU can grant
the right to attach to its transmission poles or structures.

4. The attachment of communication cable facilities will not be permitted on poles supporting transmission
circuits operating at voltages greater than 138 kV.

5. No longitudinal third party owned fiber optic cable attachments are permitted on the overhead
transmission system (69kV and above) unless it is in the communication space on an under built
distribution circuit.

6. LG&E and KU plans to eventually replace its 69kV and 138kV wood poles with steel poles. Attachers
must be prepared to change their method of attachment in this event.

7. The location/elevation of distribution primary and neutral on any transmission pole, or distribution pole
within the transmission right of way may not be altered in any way.

8. Analysis of LG&E and KU transmission structures for the addition of new communication cables shall
be done using a finite element computer program using non-linear analysis. The program will be capable
of performing analysis on both guyed and unguyed Transmission pole structures. LG&E and KU
recommends the use of the software program PLS-POLE by Power Line Systems, Inc.

9. Approved Engineering Consultants to perform analysis of LG&E and KU transmission structures are as

follows:
e Black and Veatch - 11401 Lamar Ave. Overland Park KS.
e Burns and McDonnell - 9400 Ward Parkway Kansas City MO.
e Sargent and Lundy-55 East Monroe Street Chicago, IL.
e Power Engineers — P.O. Box 1066 Hailey, ID.

Other Engineering Consultants may be considered by LG&E and KU upon written request.

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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10.

11.

Criteria
The analysis shall be done using the following codes and standards:

National Electrical Safety Code 2012 or latest edition.

ANSI 05.1-2008 Specifications and Dimensions for Wood Poles or latest edition.

LG&E and KU Vertical Clearance Requirements between LG&E and KU facilities and non-LG&E and
KU communication facilities Standards Codes and Standards revision D or latest edition.

The following load conditions shall be checked for all transmission poles:
NESC 250B-Heavy ¥2” radial ice, 4 PSF wind at O degrees F.
NESC 250C — 21 PSF Extreme wind at 60 degrees F.
NESC 250D- Concurrent Ice/Wind with %" radial ice, 2.30psf wind at 15 degrees F.
Grade B construction standards shall be used for all transmission structures.
Pole strength reductions shall be applied as follows:
5-12years: 0-0.5%
13 -30years: 0.5% - 2.0% Note: Interpolation is allowed.
31-80years: 2.0% - 6.0%

Pole defects can be, but not limited to, woodpecker holes, shell rot, insect damage, excessive checking,
and external pockets or split pole top.

Conductor/cable diameter and weights should be provided by the appropriate utility. Submittals shall
include information and description of each wire used to check the Transmission structure.

Conductor/cable tension should be provided by the appropriate utility. If unavailable then maximum

tension under heavy loading is not to exceed 60% RBS of conductor or messenger, whichever is
appropriate.

Procedure

All Pole Loading Analysis and Reporting shall be developed and performed under the direction of a
professional engineer licensed by the state where such facility is located, all of which shall be subject to
LG&E and KU review and acceptance. The analysis shall be stamped by an engineer licensed in the
appropriate state.

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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12.

When a fix is required in the form of a new pole or other means, only LG&E and KU will schedule and
supervise the construction work with Company approved contractors.

Reports

All analyses files and the field survey reports shall be sent to LG&E and KU or their representative for
review.

The report shall include the following items:

Structure type (tangent, angle, etc.) and number if available.

County and or City pole is located.

Pole length and class, (example 70 ft. class 2 wood pole)

State Plan Coordinates at each structure considered.

Digital photo of structure to be considered.

Field survey used to determine locations of all existing and proposed cable attachments on pole.

The report shall include a description of all cables used in analysis of the transmission structure. The
applicant shall also supply PLS-Cadd wire files for any proposed cables to be attached to the transmission
structures.

For additional information reference Power Line Systems section 9.2 Creating or Editing cable files for
more information.

LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
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LG&E & KU Construction Standards
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Electric System VERTICAL CLEARANCE REQUIREMENTS BETWEEN LG&E/KU 02 10 02
Codes & Standards FACILITIES AND NON-LG&E/KU COMMUNICATION FACILITIES Rev.E

This standard details the clearance requirements at all locations between LG&E/KU's conductors and equipment and any non-LG&E/KU

communication cables and equipment.

Two sections are shown below. Part | details the required clearances at the structure while Part Il details the clearances at all other locations.
Each part shows the typical clearances between facilities, the minimum clearances allowed by the NESC, and special clearance reductions

which are allowed under certain circumstances.

All new facilities will be constructed using the "typical" clearances. New facilities placed on existing structures should also meet the "typical”
clearance requirements wherever possible. However, clearances may be reduced to the minimum NESC clearances (including special
clearance reductions) where necessary to prevent the need to replace the structure. Allowable special clearance reductions should only be

used as the last option to replacing the structure.

PART I - (VERTICAL CLEARANCES AT THE STRUCTURE - NESC RULE 235/238)

TABLE A
SPECIAL
LGAE/KU FACILITIES TYPICAL NESC CLEARANCE
CLEARANCE| MINIMUM | REDUCTION
SUPERVIBORY CABLE 18" 12"
NEUTRAL & GROUNDED GUY S 48" 40 30~
SECONDARY (750V) & NSULATED GUYS 48" 40"
4.16 KV, 12.47 KV 48" 4"
13.8 KV 48" 43"
34.5 KV 60" 45"
B9 KV 120" 54"
138 KV 120" o
GROUNDED EQUIPMENT 48" 40" 3o -
UNGROUNDED BQUIPMENT SAME AS PRMARY CLEARANCE
STREET LIGHT SEEPAGE 2
*NESC TABLE 235-5 NOTE 5 ** NESC TABLE 238-1, NOTE 1

CLEARANCE REQUIREMENTS AT THE POLE ARE
MEASURED BETWEEN:

UPPER POSITION: Lowest supply conductor or metallic

conductor support, including insulator pins, switch arms (in
open position), aerial cable spacers and brackets, etc,

LOWER POSITION Upper most communication cable,

messenger or the top of any communication equipment,
including support brackets, equipment enclosures, splice packs,
ete,

SEE PAGE #2
TO DETERMINE HOW CLEARANCES AT THE
STRUCTURE ARE MEASURED

PART Il - (VERTICAL CLEARANCES AT ALL OTHER LOCATIONS - NESC RULE 235)

Clearances at all locations, other than at the structure, will be based on one of the following load cases (whichever results in the least amount of

clearance). All sags are final sags.

A) The upper supply conductor at its maximum operating temperature with the communication conductors at 120° F (maximum operating
temperature is 120° F for voltages less than 69kV, and 212° F for voltages 69kV and above),

B) The upper supply conductor at 0° F with 1/2" ice and the communication conductor at 0° F with no ice.

TABLE B
SPECIAL |
LGEE/KU FACILITIES TYPICAL NESC |CLEARANCE
CLEARANCE]| MINIMUM REDUCTION
SECONDARY , NEUTRALS & GUY'S - ALL SPANS
SUPERVIBORY CABLE 18 12"
NEUTRAL & GROUNDED GUY S 36" 30" 125
SECONDARY (750V) & NSULATED GUYS kg 30"

PRIMARY CONDUCTORS = MAXIMUM OF 150' SPANS

LG&E/Ky pRiMARY CONDUCTORS
AXIMUM TEmPERA TURE OR WITHICEL

NONT
(CAT

LGZE/KU COMMUNICATION Cﬁ?"éﬁ
V. TELEPHONE, FIRE ALARM. B

416 KV, 12.47 KV 6" 30"

13.8 KV 32" |
SRV 48° 34" I_
60 KV 9" 40"

13B KV %" 56"

***NESC RULE 235C2b(1)(a) EXCEPTION 1

SECONDARY, NEUTRAL & GUYS - ALL SPANS
PRIMARY - MAXIMUM 150' SFAN

_|

CLEARANCES OF PRIMARY CONDUCTORS ON SPANS GREATER THAN 150"

When primary conductors (above 750V) are installed on spans longer than 150', a
supplemental requirement must be met in addition to the NESC minimum clearances
detailed in Table B. The clearances at the pole must be adjusted so that both the

following conditions are met at any point in the span:

A) Clearances are not less than the values shown in Table B.

B) Clearance must be provided so that the supply conductor at 60° F, final sag, will
not sag below the line of sight of the attachment points of the communication

conductors (NESC RULE 235C2b(3)).

LG&E/ku conpucTORS & GUYS
CONDUCTOR @ 60° F.FINAL SAS

S -

TABLE A

NOMN-LG&E/KU
COMMUNICATION CABLE

PRIMARY - SPANS
[ GREATER THAN 150'

Electric Design And
Construction Standards

Replaces By: Hethcox/Helton
LGE 021002D 02/29/16
KU None Page 1 of 2
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VERTICAL CLEARANCE REQUIREMENTS BETWEEN LG&E/KU 02 10 02

Electric System
Codes & Standards

Rev. E

FACILITIES AND NON-LG&E/KU COMMUNICATION FACILITIES

REQUIREMENTS FOR DETERMINING VERTICAL CLEARANCES TO COMMUNICATION FACILITIES AT THE STRUCTURE (NESC RULE 238)
BOTTOM OF CONDUCTOR SUPPORTS AND BOTTOM OF CONDUCTOR OR BOTTOM OF BOTTOM OF SWITCHES IN
BRACKETS CONNECTOR EQUIPMENT OPEN POSITION

144"
TYPICAL

N %étﬁ]@_-_m—j@a_ .

LOWEST LEVEL OF LG&E/KU CONDUCTORS, METAL CONDUCTOR SUPPORTS?R EQUIPMENT

I

TABLE A

TOP OF NON-=UTILITY COMMUNICATION CABLE, CABLE SUPPORTS, EQUIPMENT & ENCLOSURES

— T —E— | —=—

N ]

|
I

TOP OF COMMUNICATION BOX TOP OF SPLICE CONNECTION TOP OF CABLE CLAMP
Note: Communications service drops are no longer
permitted on the service mast (above or below roof). OTHER SPECIAL CLEARANCE REDUCTIONS
NEC 230.28
12" MINIMUM AT ATTACHMENT SEE STANDARD 021042
OR DRIP LOOP, WHICHEVER
IS CLOSEST.

|

TABLE A NEUTRAL
4 OR GROUNDED Gy
O | — ¢
| — €
—|
12°
MINIMUM a
1 B
h'-%w COMMUNICATION CROSSING
SERVICE DROPS ONLY Where communication conductors cross under
] \W7 an effectively grounded neutral or grounded

F{‘I)F Isecondary service drops only. cle?rlance at any point guy, clearances may be reduced to 4" provided
W!ﬂ’!ll"'n the span may be reduced‘to 12" if clearance at the DRIP LOOP & LUMINAIRE TO COMMUNICATION clearance to energized conductors are
pole is maintained to the values in Table B (NESC Rule CABLE/EQUIPMENT (NESC TABLE 238-2) maintained (NESC Rule 235C1 Exception 2).

235C1 Exception 3)

By: Hethcox/Helton

02/29/16
Page 2 of 2

Replaces
LGE 021002D
KU None
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WATER AREAS SUITABLE FOR
SAILBOATING INCLUDING LAKES,

PONDS, RESERVORS, TIDAL WATERS,
RIVERS, STHEAMS AND CANALS WITH

LAMND TRAVERSED BY VEHICLES SUCH
AS CULTIVATED, GRAZING, FOREST,

AN UNDBSTRUCTED SURFACE,

DODDD)

RAILROADS USING OVE
TROLLEY CONDUCTDRS)
& NESC dearances showr,
specific

(EXCEPT ELECTRIFIED

RHEAD  IN MOST CASES VALUES ARE
REQUIREMENTS OF KY-D.0,T.
" KY-DOT REQUIREMENTS
BECAUSE THEY EXCEED NESC
REQUIREMENTS

TRAFFIC (8 MAX) ONLY

SEE PAGE 2 OF THIS STANDARD FOR TABLE 232-1 FOOT NOTES

ICE KU

Line Design And Lo,
Construction Standards KU - NEW

B .
Leake/Clark
Page 10of2

DATE:
7117/06

2007 NESC MINIMUM CLEARANCE OF CONDUCTORS 021006
VERTICAL CLEARANCE OF WIRES, CONDUCTORS, AND CABLES ABOVE GROUND, ROADWAYS, RAILS, OR WATER SURFACES Rev.D
(VOLTAGES ARE PHASE TO GROUND FOR EFFECTIVELY GROUNDED CIRCUITS AND THOSE OTHER CIRCUITS WHERE ALL
GROUND FAULTS ARE CLEARED BY PROMPTLY DE-ENERGIZING THE FAULTED SECTION, BOTH INITIALLY AND FOLLOWING
SUBSEQUENT BREAKER OPERATIONS. SEE THE DEFINITIONS SECTION AND RULES 23281, 232C1A, AND 232D4 ON PAGE 2
OF THIS STANDARD.)
CLEARANCE OVER ALL WATER AREAS:
BOTH ACCESSIELE AND UNACCESSIBLE TO SALBOATS AMD C
OVER AREAS POSTED FOR RIGGING & LAUNCHING SAL BOATE, BOKV, 138KV, 161KV & 345KV TRANSMISSION
ALL CLEARANCES ARE ABOVE THE MIGHEST ORTAINABLE WATER LEVEL :‘—
WATER AREAS ﬁT ﬁ!!ﬁLi FOR SAILBOATING DR WHERE SAILBOATING IS PROMHEBITED
WATER conm MEUT | muLTieLEx | openwaRe | 4,92,
SIFE GAD GUYS SECONDARY SECOMOARY 13 & 3KV TRANEMIESION
BaKV= 102" BAKV- 272" BV 24 BNV 102" EBKV= 152" BIN- 102" BOKVe 102"
war s 150 (LTS BOKVE 178" 138KV - 20-7" 138KV - 2T 138KV » 240 THEKY = 20T 138KV - 167" 138KV - 207" 138KV » 2007
AL TRV 117 161KV -21-1" 181KV - 261 KV = 280" BTV - 211 161KV = 171" 161KV - 2917 181KV - 2947
2pE g; KK\V"_ ;:-;‘ J4TKY = 245" AEKY » 325" JAEKV = 240 BAEKY - 240 ASKY = 205" BATHY » 245" AEKY - 24
LIMITED ACCESS STATE HIGHWAY
WATER AREAS BUITABLE FOR SAILBOATING INCLUDING LAKES. PONDS, RESERVOIRS, HIGHWRY
TITAL WATERS, RIVERS, STREAMS, AND CARMS WITH AN UNCBETRUETED SURFACE
a 1re AL 10" Fol Ll v
1-”9 :zm g.:: 4KV, 12KV, 13KV & 34KV PRIMARY
ACRES SV 260 | | | | [ [ |
] w5 o 2 e KV 23 " an 6"
> a0 186" 266" 240m 18'6 145" 186" e
ACRER ol OPEN WIRE SECONDARY & SERVICES (0 -480V)
fg e hray e Mg GV 35T I T T
TBKV, T
X isiiid o 166" P e 80" 125'® 16" -6"® 1 ﬁ| 5
e Jrey MULTIPLEX OR PARALLEL SECONDARY AND SERVICES (0 - 480V)
OVER g " 1
ove e W wa v :‘zﬁ T T T é I ® Q) |
Acmes el 16'-0" 240" 2 24'0" 180" 120" 16'=0" 160"
INSULATED COMMUNICATION CABLES, EFFECTIVELY GROUNDED NEUTRALS AND GUYS
FOR PUSLIC DR PRINATE LAND AND WATER AREAS POSTED FOR I
RIGGING OR LAUNCHING SMILBOATS, USE THE APPROPRIATE 15'6"
VALUES UNDER “WATER AREAS SUBJECT TD SALBOATING® AND
ADD 5. ALSO ADO 0" TO TABLE VALLIES FOR
SHORELIMES WHERE SAILBOATS CAN BE BEACHED OF PARKING
AREAS SERVING BOAT RAMPS, (SEE NESC) ﬁ

ACROSS

ROADS, STREETS, ALLEYS, NONRESIDENTIAL
DRIVEWAYS, PARKING LOTS AND OTHER
AREAS SUBJECT TO TRUCK TRAFFIC,

JI0OM

L6JO LE

9T-T "ON uonsand) v.D 03 asuodsay 0) jusundreny



2007 NESC MINIMUM CLEARANCE OF CONDUCTORS 0210086
VERTICAL CLEARANCE OF WIRES, CONDUCTORS, AND CABLES ABOVE GROUND, ROADWAYS, RAILS, OR WATER SURFACES Rev.D

(VOLTAGES ARE PHASE TO GROUND FOR EFFECTIVELY GROUNDED CIRCUITS AND THOSE OTHER CIRCUITS WHERE ALL
GROUND FAULTS ARE CLEARED BY PROMPTLY DE-ENERGIZING THE FAULTED SECTION, BOTH INITIALLY AND FOLLOWING @

SUBSEQUENT BREAKER OPERATIONS.)

2) For whes, conductors, or cables crosslng over mine, logglng, and simllar rellvays that handle only cars lower than standard frelght cars, the dearance may be reduced
by an amount equal to the difference in height between the highest loaded car handled and 20 ft, but the clearance shall not be reducerd below that required for street crossings.

4) In communitles where 21 ft has been established, thls clearance may be continued I carefully malntalned. The elevatien of the contact conductor should be the same b
the crossing and next adjacent spans. (See Rule 225D2 for conditfens that must be met where unlform helght above rallls Impractical.)

5) In communlies where 16 ft has been establlshed for trolley and electriled rallroad contact conductors 0 to 750 'V to ground, or 18 ft for trolley and electrifled rallroad contact
conductors exceedlng 750 V, or where local condlifons make K Impractical to obtaln the clearance glven In the table, these reduced clearances may be used If carefully malntalned.

7) Where the helght of a bullding or other Installatlon does not permlt sence drops to meet these values,
the clearances over reskientlal drveways only may be reduced to the followlng:

(feet)
(a) Insulated supply service drops Imited to 300 V to ground 125
(b} Insulated drlp loops of supply service drops Imlted to 300 V to ground 10.5

(€) Supply service drops Imlted to 150 V to ground and meeting Rules 23001 or 23003 12.0
(d) Drp koops only of service drops limited to 150 V to ground and meeting

Rules 23001 or 23003 10.0
(e) Insulated communication senvice drops 115

8) Where the helght of a bullding or other Installatlon does not permit sendce drops to meet these values,
the clearances may be reduced to the followlng:

(feat)
(a)} Insulated supply service drops Imited to 300 V to ground 10.5
(b) Insulated dr|p loops of supply service drops Imjted to 300 V to ground 10,8

(e) Supply service drops Imbted to 150 V to ground and meeting Rules 23001 or 23003 10.0
(d} Drp koops only of supply serdce drops limlted to 150 V fo ground and meeting
Rules 23001 or 23003 10.0

9) Spaces and ways subject to pedestrlans or restrlcted traffie only are those areas where Hdars on horses
or other large anlmals, vehlcles, or other moblle unlts exceeding a total helght of 8 ft are prohlbled by
latlon or terraln canfl lons, or are otherwlse not normally encountered nor reasonably

antlclpated.

13) Where this constructlon crosses over or runs along alleys, driveways, or parking lots not subject to truck
traffk thls clearance may be reduced to 15 ft.

16) Adjacent o tunnels and cverhead bridges that restrict the helght of loaded rall cars to less than 20 fi,
these clearances may be reduced by the difference between the highest loaded rall car handled and 20 fi,
I mutually agreed to by the partles at [nterest,

17) For controlled Impoundments, the surface area and corresponding clearances shall be based upon the
deslgn high-water level.

18} For uncontrelled water flow areas, the surface area shal be that endlosed by Its annual high-water mark,
Clearances shall be based on the normal flood level; K avallable, the 10-year flood level may be assumed as
the normal flood level

19) The clearance over dvers, streams, and canals shall be based upon the largest surface area of any
1-mk segment that lcludes the crosshg. The dearance over a canal, river, or stream normally used to
provlde access for salboats to a larger body of water shall be the same as that requlred for the larger
body of water.

20) Where an over water obstructlon restricts vessel helght to less than the applicable reference halght
glven In Table 232-3, the required clearance may be reduced by the dliference between the reference
helght and the cver water obstructlon helght, except that the reduced dearance shall be not less than
that required for the surface area on the line-crossing skde of the obstruction,

21) Where the US Army Corps of Englneers, or the state, or surrogate thereof has kssued a crossing permlt,
clearances of that permkt shall govern.

23) For the purpose of this Rule, trucks are defined as any vehkle exceeding £ ft In helght. Areas not subject
to truck trafflc are areas where truck traffkc Is not normally encountered nor reascnably anficipated.

25) The clearance vales shawn in this table are computed by adding the applicable Mechanical and Electrical
(M & E) value of Table A-1 to the applicable Reft t of Table A-2a of Appendlx A.

26) When dezlgning a line to date oversized vehlcles, these clearance values shall be Increased by
the difference between tha known helght of the oversized vehkle and 14 fi.

SEE RULES 232B1, 232C1A, AND 232D4.)

Rule 232B, Clearance of Wires, Conductors, Cables, Equl; and Support Arms M d on Supporting Structures

1. Ck to Wires, G , and Cables = The vertical clearance of wires, conductors, and cables
above ground In generally accesskble places, roadway, rall, or water surface, Shall be not less than that shown In Table 232-1,

Rule 232C. Additional Clearances for Wires, Conductors, Cables, and Unguarded Rigid Live Parts of Equipment Greater dearances
than speclfled by Rule 232B shall be provided where requlred by Rule 232C1,

1. Voltages Exceeding 22 kV

a, For voltages between 22 and 470 kV, the clearance specliled In Rule 23281 1(Table 232-1) or Rule 23282 (Table 232-2)
shall be Increased at the rate of 10 mm (0.4 In) per kllovalt In excess of 22 kV. For vokages exceeding 470 kV, the dearance

shall be determined by the method glven In Rule 232D. All clearances for Ines over 50 kv =hall be based on the maximum operating voltage.

EXCEFTION: For voltages exceedlng 88 kV ac to ground or 138 kV de to ground, clearances less than those requlred above are
permitted for systems whth known maxlmum switching-surge factors (see Rule 232D).

Rule 2320. Akernate Clearances for Vollages Exceeding 98 kV AC to Ground or 138 kV DC to Ground,
4. Limit.

The altemate clearance shall be not less than the dearance ghven In Tables 232-1 or 232-2 computed for 88 kV ac to ground In accordance
with Rulle 232C,

IGE KU
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4)
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9)

10]

1

12

13,

14

15

Electric System 2007 NESC TABLE 234-1 MINIMUM CLEARANCE OF CONDUCTORS 021008
Codes & Standards TO BUILDINGS, SIGNS & OTHER INSTALLATIONS Rev. A
COMDUCTOR CLEARANCE PROFILE CLEARANCE TO BUILDINGS /,--"" ‘\\
s T SEE PAGE 2 FOR GENERAL NOTES S N T e
4 ™. o ® Colurmn 1| Column 2 | Golumn 3 3
! ~ CONDUCTOR CLEARANCE PROFILE i 30 | a8 | oo ] 4
Column 1 | Column 2 | Column 3 T - @ .
E 155 180 18,0 @ / . Cobimn 4 | Coburn 5 | Cokurin @ Fi
. 5 Tolomin 1 | Golumn 2 | Gokurmn 3 . 105 120 125 S/
g TRUCK eoonn s T Columns | Caumn® e @ 108 1.0 110 e /
TRAFFIG [ o] 2 Cobern & | Cotume'5 | Colorers s s
| 4 130 12.5° ] ] NG/
g ," | [ [TFieveros |/
A MK,
=} m E / ACCESSIBLE TO CAR NOT R LY
3 - (< 8') AND PEDESTRIANS

NOTE :

THIS STANDARD DETAILS THE MINIMUM NE.5.C. ALLOWAELE CLEARANCES
BETWEEN LGAE CONDUCTORS, CABLES, AND RIGID LIVE PARTS TO BUILDINGS, SIGNS

BILLBOARDS,CHIMNEYS, RADIO AND TELEVISION ANTENNAS, TANKS & OTHER INSTALLATIONS

THIS STANDARD DOES NOT COVER CLEARANCES TO THE SUFFORTING STRUCTURE,

TO OTHER SUPPORTING STRUCTURES, TO BRIDGES, POOLS, GRAIN BINS OR ABOVE GROUND.

APPLICABLE NESC FOOT NOTES FROM TABLE 234-1:

Where bullding, skgn, chimney, antenna, tank, or other Installatlon does not require
malntenance such as palnting, washing, changlng of slgn letters, or other operatlons that
would require persons to work or pass between wires, conductors, cables or unguardad
rigld Ilve parts and structure, the clearance may be reduced by 2 ft.

Whare avallabla spaca wll not parmlt this value, the clearance may be reduced by 2 ft
previded the wires, conductors, or cables, Including splices and taps, and unguarded
rigld llve parts hava a covering that provides sufficlent dislectre strangth to limlt the
Ikellhood of & short droult In case of momentary contact with a structure or bullding.

A roof, balcony, or area Is consldered readlly accesslble to pedestrans If It can be
casually accessed through a doorway, ramp, window, stalrway, or permanently mounted
ladder by a person on foot who nelther exerts extraordinary physleal effort nor employs
tooks or devices to galn entry. a permanently mounted ladder Is not consldered a means
of access I its bottom rung Is & ft or more from the ground or other permanenty Installed
accesslole surface.

Thea raquired clearances shall be to the dosest approach of motodzed signs or moving
portlons of Instalatlons covered by rule 234c.

Ungrounded guys and ungrounded portlon of guys betwean guy Insulators shall have
clearanceas based on the hlghest voltage to which they may be exposad to a slack
conductor or guy.

For the purposz of thls rule, trucks are deflned as any vehlde exceeding 8 ft In helght.
This clearance may be reduced to 3 In for the grounded portlons of guys.

Windows not deslgned to open may have the clearances permitted for walls and
projections,

The clearanca at rast shall be not |ess than the valus shown In this table, Also, whan the
conductor or cable Is displaced by wind, the clearance shal be not less than 3.5 It; see

Rule 234C1b.

The dearance at rest shall be not lass than the value shown In this table. Also, whan
the conductor or cable Is displaced by wind, the clearance shal be not less than 4.5 it
see Rule 234C1b.

Where avallabls space will not permit this valus, the dsarance may be reduced to 7.0 fi
for conductors Embed to 8.7 kV to ground.

Tha dearance values shown In this table are computed by adding the applcable
Mechanlcal and Electrcal (M &E) value of Table A-1 to the applicable Reference
Component of Table A-2b of Appendh A.

The anchor end of guys Insulated In accordance with Rule 279 may have the same
clearance as grounded guys.

For clearances above ralings, walls, or parapets around balconles or roofs, use the
clearances raquired for row 1b(1) For such clearances where an outside stalrway axists,
usa the clearances requlred for row 2b(2).

Doss not Inchude neutral conductors meating Rule 230E1.

CONDUCTOR CLEARANCE PROFLE

P .t Colurmn 1
HORIZONTAL & VERTICAL CLEARANCE OF WIRES, CONDUCTORS, CABLES, AND UNGUARDED RIGID LIVE PARTS 7 // 4.5
ADJACENT BUT NOT ATTACHED TO BUILDINGS, UNGUARDED RIGID LIVE PARTS ADJACENT BUT NOT i Column 2
ATTACHED TO BUILDINGS AND OTHER INSTALLATIONS EXCEPT BRIDGES s 50
sﬂ iﬁn 2 ;ﬁi EE ﬁ UNGUARDED Column 3
Insulated Unguarded nguardes Mroons - IFH__so J—
Communlcatlons Secondary Rigld Primary Rigld
Cables, D Llve Parts wi Live Parts W
Messengers, 7::::: =750V sop'. 5 :'m,.: TSOV22KV pﬂm& ::rlal
Neutrals, | Quadraplex & | Ungrounded 0-750V tltigolkhcded a
Grounded Guys, Parala Secondary Primary
Ungrounded o ey Bend A (ft) Equlpment 75“;":2“
— Guys Exposed ¥ Pa
—= | ToSecondary "':':;W e ® ToN Y
i @ Guys Exposed Gl.lngr;:nd.:d
Shelded Cables To Secondary uys Expos
230 C1 300-750V To Primary )
(480V 2WVlre) 750V-22KV "
" @ nE 2
A_HORIZONTAL | AllConditlons | All Conditions | All Conditions | AtRest |w/wind ANConditions | AtRest [w/wind 8
came | 000 | 0O | 00 ® |3 : :
AR " g =
A 45 50 50 55 | 38 7.0 75 | a8 ® HF
{2} TOUNGUARDED 7 g
ACOwS 4,5 5.0' 50 55' 35 7.0 7.5 4.5 3
| Q
B 3
el il 4.5 5.0' 5.0 5.5 3.5 7.0 7.5 4.5
B. VERTICAL WITHOUT WIND | WITHOUT WIND | WITHOUT WIND | WITHOUT WIND | WITHOUT WIND | WITHOUT WIND
{1) OVER OR UNDER
ROOFS NOT READILY
Pk 30 35 10,0 105 120 125 |-
SO A
READLY ACCESSBLE 105 e "o 1ns 180 135 J;_
A A
o GROUND
T 105 1.0 1.0 15 13.0 135'
CLEARANCE
@ T RULE 232
TRUGK TRAFFIC 15.58' 16.0' 16.0" 16.5' 18.0' 18.5'

H= HORIZONTAL, Vm VERTICAL and Tm TRANSITIONAL VERTICAL
cl V.

Adders

for Voltages greater than 22kv Phase to Grountu... (69ky =8", 138kv = 21", 161ky = 2'=7", 345kv =6'-3" )

SEE STANDARD #02 10 06
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Electric System
Codes & Standards

2007 NESC TABLE 234-1 MINIMUM CLEARANCE OF CONDUCTORS
TO BUILDINGS, SIGNS & OTHER INSTALLATIONS

021008
Rev. A

RULE 234C - Clearances Of Wires, Conductors, Cables, and Rigld Live Parts
To Bulldings, Signs, Bllboards, Chimneys, Radio And Television
Antennas, Tanks, And Other Installatlons Except Bridges.
General
Thls standard detalls the rnhi'nu‘n Matlonal Electrical Safety Code (M.E.S.C.) clearance

! nts of wires, cond cables, and rigld lve parts to bulldings, skgns, bllboards,
chimneys, radlo and televizien antennas, tanks, and other Installations. It does not cover
clearances to the supporling structure, io other supporting structures (poles), over pocls, to
bridges, or to graln bins,

The clearance requirements detalled In this standard must be evaluated In additlon to the minkmum
allowable conductor clearance above ground, N.E.S.C. Rule 232 as detalled on Standard 02 10 06.
Clearance requlrements for billboards and slgns are detalled on thls page. Clearance requrements
for bulldings are detalled on page 1 of thls standard.

NOTE:

The regulrernents In this standard detall the absolule minlmum allowable clearances and should not be
used as deskgn guldellnes. Values used for deskgn purposes should generally exceed the values detalled
In this standard to allow for unknown or unexpected changes In the fleld durng construction and over the

Ne of the Installatlon.

Clearances General

Clearances must be evaluaied In three distinct areas, as shown on the dlagrams on this standard,

{H-Horzontal and (V-Verllcal requirements are taken from the table. The: (T)-Transltlon between

{H} and (V) requirements Is a means of connecting the (H) and (V) requirements together, This

Translonal radlus = (V) when V>H, and based on (H) when H>W,
Clearance raquirements are shawn In the tables on this standard. Each table detalls the

requiremants by the typelvoltage of the canductor and the nature of the bullding or skan nearby

{le roof, wall, window, etc.)

ran Clearance For Voliages Greater Than 22kv

Clearances to bulldings and slgne must be checked under all of the followlhg conductor bbad cases.

Hodzontal 1) 120° F, No Wind, Flnal Sag

And 2} Maximum Operating Temperature (If greater than 120° F}, Final Sag, Mo Wind

Verllcal  3) 32° F, No Wind, 1/2" kee, Final Sag
4) -20" F, No Wind, InIH:SeQ

Herlzental 5) 60° F, Final Sag, & b/t Wind (This can be reduced 1o 4 [bsifit

Horizontal and vertical clearances must be increased by the following amount for

voltages greater than 22kv phase to ground. Adders are based on 5% over nominal system

voltage with the adder belng .4" per kv for phase to ground voltages greater than 22kv.

Example: Adder For &Bkv: Maxlmum Phase-Ground Volfage:  (89ky X 1,08) / /7 = 41.82kv
Clearance Adder: (41,83 -22kv) X 4"/KV = 7.83" (ROUND TO 8

P
‘\\ v v ?‘)
|
AN H
[\;\' 3 j o
\
H 7] 1 v 1
| iy o
& —
Al %
) 1 T~
= OH BOTTCMCF THE
HlAH HfAH -
1
7 |
“"Ilﬂlﬂ CIETNE

NOT ACCESSIBLE

|
SIGNS

ACCESSIBLE

TO PEDESTRIANS —}— TO PEDESTRIANS

I Shuskernl s Table 234-1 - Signs, chimneys, billboards, radlo and television antennas, Q_ T, —.:QDT
Vartlcal Clsarancs Notes tanks, and other Installatlons not classifled as bulldings @ s.\: ¥ @ f’ 10?‘
(V) Vertkal clearances should be checked for Load Cases. Column 1 Column 2 Column 3 Column 4 Column 5§ Column & Colemn 2 / Tolumn 2
1= 4, each with no wind displacement. erFecTor | Insullated Unguarded Unguarded g Fi 10
Horzontal CI Notes e Commmizatlony Secondary Righd Py it oS a3
(H) Clearances must be consldered for all 5 load cases shown —— WIND Heuellgelrs Duplex Live Parts Open Wire ;‘sn“;;'x, Open Wire 5.8 ;’ @ —
above. The clearance requirements for some of the conductors are Neutrals ? Triplex 0-750V Secondary Primary & Aerdal Column 4 i min
dlfferent when loaded with and without wind. All cases must be checked Grounded Guys,| Quadraplex & | Ungrounded 0750V Ungrounded Cable 54 R
for compllance. \When Ing the cl of the load case whh ekt Paralay Secondary i Primary 750v-02KV Caamn s - Calmns
wind, the movement of Insulators and other flexble supports & "': paes | hcondiiy Equipment Equlpment e 7.5 ! 130
must also be consldered. Deflection of the structure must TWSec‘::a 0750V Cases @ Cases Column 6 ! Gobmn B
akso be consldered I the structure helght Is grester than 60", ° r _S:W Y [ 0-750V 750V-22KV By K I 135
@ Guys Exposed Ungrounded % .’®’,’
e Shielded Cables To Secondary Guys Exposed :.5 |
T 280C1 300-750V To Primary Cobamn 1 IR Calurnn 1 g
(480V 3-Wlre) T50V=22KV A .: PEN b
(ft) (ft) Cobarnn 2 [ Column 2 o
T ® ® a5 '3 s0 B8
Colemn 3 :0: Column 3 g
po— A.HORIZONTAL (3) | All Condltlons | All Conditions | ANl Condltlons | AtRest|W/Wind| ANl Condltlons | AtRest W/ Wind s KT i
o s that are readlly Column 4 ] | Column g §
H VaH. mm;’:m-— @@ @ (@ L ::: ‘i‘ ‘.\ 5515 g
tional CI hich 50 5.0° 55 | 38 7.0 75 | 48 cam? ik K \ cm;n;. g |
Trans Clearance When ] 0 3
V Is Greater Than H 1) To parttons that are nst (0/0] (OEE) [00) (1X2) Cotumn & K4 4 [Comsj2
roadily accesslbbe to (10)11) 75145 'z v lzsias B8
/ pecestrhng @ 3,0 3,5 50" 5,5 3,5 7.0 7.5 4,5 :.{ '.. ‘\
. 1 @ \
B. VERTICAL 4
v Tic M SIGN |~ >
T : {1} Over or under catwabis and s Yt
e rnaa 10.5' 11.0° 1.0 11.8' 13.0° 13.5' [
BUILDING . ® |_
—h— Hev R 20 35 55 eo @ 78 8.0 ] 1=
Transkonal Clearance When H= HORIZONTAL, Vm VERTICAL and Ta TRANSITIONAL VERTICAL c@?ﬁlﬁ%gggggznsz
H le: Grgtar: Fram V. for Vi greater than 22kv Phase o Ground.m., (69kv - 8", 138kv - 21", 161kv - 27", 345kv - 63" }
i i Replaces: By: DATE:
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Attachment to Response to KCTA Question No. 1-16

41 of 97
Wolfe

Electric System NESC MINIMUM REQUIRED CLEARANCES & POINTS OF 021010
Codes & Standards ATTACHMENTS FOR SERVICES AND METERS Rev.

NESC MINIMUM REQUIRED CLEARANCES FROM RULE 232 AND RULE 234

OVER GROUND (FOR OPEN WIRE SERVICES ADD ADDITIONAL 6" TO HEIGHTS SHOWN FOR GROUND CLEARANCES.)

A-12 FEET OVER AREAS AND WAYS ACCESSIBLE TO FEDESTRIANS ONLY. INCLUDING EQUIPMENT OR STRUCTURES. (SEE NOTE F)
EXCEPTION:
CLEARANCES AT THE SERVICE DROP AND/OR DRIF LOOFP OF SERVICES MAY BE REDUCED TO 10 FEET WHEN YOLTAGE DOES NOT EXCEED 150 VOLTS TO
GROUND AND THE HEIGHT OF THE BUILDING DOES NOT PERMIT THE FULL 12-0" CLEARANCE.

B - 16 FEET OVER RESIDENTIAL DRIVEWAYS.
EXCEPTION:
CLEARANCES AT THE SERVICE DROF MAY BE REDUCED TO 12 FEET, AND CLEARAMNCES AT THE DRIP LOOF MAY BE REDUCED TO 10 FEET WHEN VOLTAGE
DOES NOT EXCEED 150 VOLTS TO GROUND AND THE HEIGHT OF THE BUILDING DOES NOT FERMIT THE FULL 16-0" CLEARANCE.

C - 16 FEET OVER COMMERCIAL AREAS, PARKING LOTS, AGRICULTURAL OR OTHER AREAS SUBJECT TO TRUCK TRAFFIC.

D =16 FEET OVER ANY PORTION OF PUBLIC STREETS, ALLEYS, ROADS OR DRIVEWAYS ON OTHER THAN RESIDENTIAL PROPERTY.

OVER ROOFS
E - 10 FEET - CONDUCTORS SHALL HAVE CLEARANCE OF NOT LESS THAN 10 FEET FROM THE HIGHEST POINT OF ROOFS OVER WHICH THEY PASS.
EXCEPTIONS:
CLEARANCES FOR SERVICE CONDUCTORS AND DRIP LOOPS ON INACCESSIELE ROOFS WHERE VOLTAGE DOES NOT EXCEED 750V BETWEEN MULTIPLEXED
CONDUCTORS OR 300V FOR SINGLE CONDUCTORS (LE. LESS THAN 480V SERVICES FOR COVERED CONDUCTORS)
1. CLEARANCE MAY BE REDUCED TO 3' OVER THE ROOF TO WHICH A SERVICE IS ATTACHED. FOR DISTANCES GREATER THAN &' ACROSS THE ROOF, UTILITY
APPROVAL IS REQUIRED.
2. CLEARANCE WITHIN &' OF A MAST THAT IS LOCATED NOT MORE THAN 4' FROM THE EDGE OF A ROOF MAY BE REDUCED TO 18", (SEE FIGURE 1)

NOTES:

F - ANY EQUIPMENT HOUSING INCLUDING AIR CONDITIONING, PLATFORM OR PROJECTION WHICH A PERSON MIGHT STAND ON,
G = SERVICE MAST OR BRACKET ATTACHMENT OR UPRIGHT OF ADEQUATE SIZE & HEIGHT TO SUPPORT SERVICES REQUIRED.
H - NORMALLY TRIFLEX SERVICE DROF, BUT MAY ALSO BE SEFARATE CONDUCTORS AS SHOWN FOR COMMERCIAL.

ENERGIZED SERVICE DROP CONDUCTORS, INCLUDING SPLICES AND
TAPS, SHALL BE INSULATED OR COVERED. FOR SERVICES UP TO 750V,
SERVICE CAN CONSIST OF COVERED OR INSULATED SINGLE
CONDUCTORS OR MULTIPLEX SERVICE CABLES.

18" MIN. VERTICAL CLEARANCE
FROM CONDUCTOR TO ROOF

WITHIN &' OF MAST. MINIMUM 36"
VERTICAL CLEARANCE FOR
REMAINDER OF SPAN OVER
ROOF.

[
s Ei GROUND CLEARANCE SHOULD EXCEED NESC MINIMUMS TO THE

EXTENT PRACTICAL TO ENSURE COMPLIANCE UNDER ALL LOADING
CONDITIONS THROUGHOUT THE LIFE OF THE INSTALLATION. SERVICE
LINES NOT ENGINEERED AND SAGGED DURING INSTALLATION SHOULD
NOT EXCEED 100" IN LENGTH AND MEASURED GROUND CLEARANCE
SHOULD EXCEED NESC REQUIREMENTS AT ALL LOCATIONS IN THE
SPAN BY A MINIMUM OF 12 INCHES.

& COMMERCIAL
H ==

DRy,
i EWay DRIVABLE
AREA
P 5 Replaces By: Hethcox/Stickler
Electric Design And LGE 8102 02 10/22/10
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Electikc System NESC MINIMUM REQUIRED CLEARANCES & POINTS OF 021010
Codes & Standards ATTACHMENTS FOR SERVICES AND METERS Rev.

ADDITIONAL CLEARANCE INFORMATION FOR SERVICES OVER BALCONIES, PORCHES AND DECKS.

ABOVE RAILING =3 FT
THE RAILING IS CONSIDERED INACCESSIBLE BECAUSE IT WOULD BE EXPECTED TO
BE SO THIN THAT IT WOULD REQUIRE EXTRAORDINARY EFFORT TO STAND ON. SEE
RULE 234C3D1 EXCEPTION AL

ABOVE BUILTHN BENCH SEAT -10 FT
THE BENCH IS WIDE ENOUGH TO EASILY ACCOMMODATE SOMEONE STANDING ON
IT SO IT IS CONSIDERED ACCESSIBLE. SEE BAS|C CLEARANCE REQUIREMENT
UNDER RULE 234C3D1.

ABOVE DECK - 10 FT
BASIC CLEARANCE REQUIREMENT UNDER RULE 234C3D1 FOR ACCESSIBLE AREAS.

DRIP LOOP ABOVE RAILING -3 FT
ALL CLEARANCES ARE TO THE CLOSEST CONDUCTOR POSITION, IN THIS CASE THE
DRIP LOOP, SAME AS ABOVE RAILING.

DRIP LOOP ABOVE DECK = 10 FT
ALL CLEARANCES ARE TO THE CLOSEST CONDUCTOR POSITION, IN THIS CASE THE
DRIP LOOF, SAME AS ABOVE DECK.

OPEN WIRE OR MULTIPLEX

SERVICE
/Eﬁr
10ft
ft.

ADDITIONAL CLEARANCE INFORMATION FOR SERVICE ATTACHMENTS BELOW ROOF

ATTACHMENT POINT FOR SERVICE CONDUCTOR AND DRIP
LOOP FOR SERVICE WIRES SHALL BE IN THE SHADED
SPACES OR HIGHER, THE MINIMUM HEIGHT OF
ATTACHMENT SHALL BE ADJUSTED SO THAT THE LOWEST
POINT GF THE SERVICE CONDUCTOR MEETS THE
CLEARANCES SPECIFIED IN 234C3 AND 232. SEE PAGE 1.

A SERVICE MAST MAY BE USED IF NECESSARY TO OBTAIN
MINIMUM CLEARANCES.

SERVICE ATTACHMENT TO BUILDINGS, INCLUDING DRIP LOOPS
MUST PROVIDE 3' OF CLEAR SPACE TO WINDOWS, DOORS,
PORCHES, FIRE ESCAFES OR SIMILAR IN ADDITION TO VERTICAL
CLEARANCE REQUIREMENTS.

EXCEPTIONS:

THIS DOES NOT APPLY TO MULTIPLEX SERVICES ABOVE THE TOP
LEVEL OF A WINDOW.

THIS DOES NOT APPLY TO WINDOWS THAT ARE NOT DESIGNED
TO OPEN,

GROUND
CLEARANCE l ]”H”IJ]]I]I

SEE PAGE 1

lGE m;j Electric Design And
< NS Construction Standards
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Electric System NESC MINIMUM CLEARANCE REQUIREMENTS FROM 021012
Codes & Standards STREETLIGHTS TO COMMUNICATION FACILITIES Rev. A

NESC SECTION 238 REQUIREMENTS (NESC 2017)

NOTE:

1. ALL NEW STREET LIGHT FIXTURES MUST BE EFFECTIVELY GROUNDED. IF UNABLE TO VERIFY GROUND,
EITHER USE UNGROUNDED CLEARANCES OR FIXTURE MUST BE GROUNDED.
2. 40" MIN. CLEARANCE MUST BE MET BETWEEN NEUTRAL AND SECONDARY CABLE HARDWARE AND

COMMUNICATIONS EQUIPMENT.

3. THE 12" AND 3" CLEARANCE ONLY APPLIES TO THE DRIP LOOP FEEDING THE LUMINAIRE.
4. THE REDUCED 3" CLEARANCE MAY BE USED IF NON-METALLIC COVERING IS PROVIDED AND EXTENDS 2"

INTO LUMINAIRE BRACKET.
2 )

20" GROUNDED
40" UNGROUNDED

:SUPPORTING ARM

F 'y N

L

CLEARANCE FROM
LUMINAIRE BRACKET TO
TOP OF COMMUNICATION

SUPPORTING ARM

SECONDARY OR NEUTR;&@Q
e T

SEE STANDARD
021002

o
¢
40" UNGROUNDE AERARED
40" UNGROUNDED
BRACKET
MESSENGER/CABLE
"] _/@

CLEARANCE FROM LUMINAIRE

BRACKET TO TOP OF COMMUNICATION

BRACKET OR CABLE/MESSENGER
MOUNTED TO POLE
(BOTH REQUIREMENTS APPLY)

),

MOLDING/NON-METALLIC
= OR NEUTRAL LEVEL

> A

T

T
12" UNCOVERED
3" CO}/ERED

COMMUNICATION
ARM/BRACKET/MESSENGER

ol

| D

CLEARANCE FROM DRIP
LOOP TO TOP OF
COMMUNICATION

ARM/BRACKET/MESSENGER
- . Replaces By: Hethcox/Helton
lGE & Electric Design And LGE 021012 11/08/16
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Electric System CLEARANCES OF WIRES, CONDUCTORS AND CABLES 02 10 20
S Blantans PASSING OVER OR NEAR SWIMMING POOLS Rov. B
- - - - - - - R —
POLE & SECONDARY OR NEUTRAL
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APPLICATION:

These clearance requirements apply to all pools and also to supervised swimming areas Including beaches, waterways, etc.
where swimming is allowed and rescue poles are used. For unsupervised swimming in other water areas, Rule 232 (standard 02
10 06) applies. Contact the Standards Group for clearances to lines greater than 22kV phase-to-ground. Exception: These
clearances do not apply to pools that are enclosed by a solld or screened non-retractable permanent structure.

NOTES: - -

1. Clearance to each conductor in the pool area must be checked. The clearances listed in this standard are minimums. Additional
clearance may be required for future changes in grade, leaning poles, etc. Vertical clearances to overhead lines apply under
whichever condltlons of conductor temperature and, loading produce the closest approach:

A) 120°F, no wind, final sag; B) Maximum operating temperature, no wind, final sag;  C) 32°F, with 1/4" ice, no wind, final sag.

2. Installation of new conductors over existing pools should be avoided wherever possible, even when NESC clearance is
obtalnable. Pools Installed under exlsting lines which result In a code violatlon must be brought In compllance by relocatlon of the
pool or line or, If necessary, ensurlng adequate clearance over the pool. It Is normally the customer's responsibliity to correct
code violations caused by placing a pool under existing utility lines.

3. Multiplex service drops (triplex) less than 750 V are allowed lesser clearances under the NESC but
must not be less than 10" horlzontally from the edge of pools or diving platforms (234-1 Exceptlon 2).

4, The swimming pool and auxlllary equlpment must have a 5' minlmum separation from underground cables. Pool decking and
other structures must allow safe access to underground facilities for construction, inspection, and maintenance.
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234E1. Clearance of wires, conductors, cables, or unguarded rigld llve parts Installed over or near swimming areas with no wind

displacement.
1. Swimming Pools

OVERHEAD
REQUIREMENTS

diving tower,water slide, or other fixed, pool-related structures.

Where wires, conductors, cables, or unguarded rigid live parts are over a swimming pool or the surrounding area, the clearances in
any direction shall be not less than those shown in Table 234-3 and illustrated in Figure 234-3.
EXCEPTION 1: This rule does not apply to a pool fully enclosed by a solld or screened permanent structure.
EXCEPTION 2: This rule does not apply to communlcation conductors and cables, effectively grounded surge-protectlon wires,
neutral conductors meeting Rule 230E1, guys and messengers, supply cables meeting Rule 230C1, and supply cables of 0 to 750 V
meeting Rule 230C2 or 230C3 when these facllitles are 3m (10ft) or more horzontally from the edge of the pool, diving platform,

351C. Other conditions 1. Swimming pools (in-ground)

the cable.

UNDERGROUND
REQUIREMENTS

NO WIRES, CONDUCTORS, CABLES OR LIVE FARTS

e

ARE ALLOWED WITHIN THIS ENVELOPE—

<

Q)

Supply cable should not be installed within 1.5m (5ft) horizontally of a swimming pool or its auxiliary equipment. If 1.5m (5ft) is
not attalnable, supplemental mechanlcal protectlon shall be provided.
2. Bulldings and other structures
Cable should not be Installed directly under the foundatlons of bulldings or other structures. Where a cable must be Installed
under such a structure, the foundation shall be suitably supported to limit the likelihood of transfer of a detrimental load onto

NOTE: For Above Ground Pools, see Rule 351C2,

NESC Table 234=3=Clearance of wires, conductors, cables, or unguarded rigld live parts over or near swimming pools (1)
(Voltages are phase to ground for effectlvely grounded clrcults and those other clrcults where all ground faults are cleared by
promptly de-energizing the faulted section, both initially and following subsequent breaker operations. See the definitions section
for voltages of other systems. Clearances are with no wind displacement. See Rules 234E1, 234E2, and 234H4.)

Insulated communication
conductors and cables;

Unguarded ngid live parts, 0
to 750 V; noninsu ated

slide, or other fixed, pool-
related structures

messengers; surge protection| communication conductors; | Supply cables | Unguarded rigid
Noke: A B. aid Ve wires; grounded guys; supply _cables of 0 to 750 V over oV live parts over
sm ’in és enciatad ungrounded guys exposed to| meeting Rule 230C2 or meeting Rule | 750 V to 22 kV,
figures 0 to 300 V (3); f\em:al 230C3; ungrounded guys | 230C2 or 230C3; | ungrounded Open supply
’ conductors meeting Rule exposed to open supply open supply guys exposed | conductors,
230E1; supply cabes conductors of over 300 V to | conductors, 0 to | to over 750V to | over 750 V to
meeting Rule 230C1 750V (2) 750V (4) 22 kV (2) 22 kV
(ft) (ft) (ft) (ft) (ft)
A_ Clearance in any
direction from the water
level, edge of pool, base 22.0 22.5 23.0 245 25.0
of divng platform or
anchored raft
B. Clearance in any
direction to the diving
platform, tower, water 14.0 14.5 15.0 16.5 17.0

V. Vertical clearances
over adjacent land

Clearance shall be as required by Rule 232. See standard# 02 10 06

1. The clearance values shown In thls table are computed by adding the applicable Mechanlcal and Electrlcal (M&E) value of Table A-1
to the applicable Reference Component of Table A-2B of Appendix A.
2, Ungrounded guys and ungrounded portions of guys between insulators shall have clearances based on the highest voltage to which
they may be exposed due to a slack conductor or guy.
3. Anchor guys Insulated In accordance with Rule 279 may have the same clearance as grounded guys.
4, Does not Include neutral conductors meeting Rule 230E1.
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General Notes

Clearances for conductors and equipment near grain bins are governed by NESC Rule 234F. The clear zone near grain bins is
determined by a clearance envelope that is based on many factors including the shape and physical dimensions of the grain bin,
location of filling and probing ports, slope of the ground, ground line clearance of the LG&E/KU line and the method used for filling
(fixed or portable loading system). On grain bins loaded by a portable loader the sides are classified as either a loading or
non-loading side. All sides are considered to be loading sides unless there is a physical obstruction such as a ditch, structure, public
road, etc. that would prohibit setting up a portable loader on one or more sides.

It is not necessary to use a clearance envelope to determine NESC compliance if there is sufficient Horizontal clearance to the
nearest conductor, including neutrals and communication lines. The safe horizontal clearance is the distance where the clearance
envelope intersects minimum ground clearance requirement for the line. At that point, as long as the line has adequate ground
clearance, it will be compliant with the NESC. However for taller grain bins, these distances may be unrealistic and the use of the
clearance envelope may be required.

Minimum Safe Horizontal Clearances (H) For Not Checking With A Clearance Envelope
Fixed Loading Grain Bins:

All Sides: H=15" (or 18' to the nearest rooftop probe or fill port, whichever is greater)

Portable Loading Grain Bins:

Loading Side: H =2.5 (Grain Bin Height +18') - 1.5(Ground Clearance of Line Std. 02-10-06)
Non-Loading Side: H =15' (or 18' to the nearest rooftop probe or fill port, whichever is greater)

If conductors or equipment on the line is less that the safe horizontal distances outlined above it will require checking against the
conductor clearance envelope. A table of safe horizontal clearances is shown below.

Safe Horizontal Clearances From Conductors to Grain Bins
Fixed Loading ; ) >
. Portable Loading Bin (FT) °
Bin (FT) SAFE HORIZONTAL CLEARANCES
Grain Bin i Loading Loading . FOR PORTABLE LOADING BINS
Height | All Conductors Nofi-Loading Side to Side to Loading
i Side to All : Side to TYPICAL
and Equipment e S Neutral or |Open Wire Pt CLEARANCE
Triplex | Secondary ¥ ERVELOEE 15 i 15
20 15" 15 71.00 70.25 67.25 AN 1| 181t 1
25 15" 15" 83.50 82.75 79.75 | S
1 1 NESC
:2 i; gl 190?5% 19;%2755 fozﬁs ki LOADING SIDE - 1o
I T ; : (RN NON-OADING
40 15 15 121.00 120.25 117.25 1 | sioe
a5 15! 15! 133.50 132.75 129.75
50 15 15t 146.00 145.25 14225

1. 15' or 18 to the edge of the nearest filling or probe port FIGURE 1

2. All sides are considered Loading sides unless restricted by a physical
obstruction. Clearances based on ground clearances of 16' neutral, 16.5' open
wire secondary and 18.5' for primary per NESC Rule 232

Clearance Envelope for Fix Loading Grain Bins

Fixed loaded grain bins are treated as buildings when determining minimum vertical clearances. See Page 4 or Standard 02-10-08
for clearances to buildings (using clearance over buildings readily accessible to pedestrians). A minimum of 18' must be maintained
above and in all directions from any fill or probe ports. The clearance envelope follows the outline of the grain bin and loading
facilities (Figure 2). A minimum horizontal clearance of 15' is required to conductors (or 18" to the nearest probe or fill port if
greater).

Replaces By: Hethcox/Leake
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Clearance Envelope for Portable Loading Grain Bins

Vertical clearance is 18' minimum above the grain bin. On loading sides, the vertical clearance remains parallel to the ground line
for a distance equal to the height of the grain bin + 18' and tappers down to the conductor's ground clearance requirement at the
rate of 1' drop for every 1.5 of horizontal distance (Figure 3). Non-loading sides require the same vertical clearance requirement
over the bin but begin the same sloped reduction starting at the edge of the grain bin out to a distance of 15' (or 18' to the nearest
probe or fill port if greater). See page 4 or Standard 021006 for ground clearances.

NESC Rule 234F - Clearances of wires, conductors, cables, and rigid live parts from grain bins
1. Grain bins loaded by permanently installed augers, conveyers, or elevator systems
All portions of grain bins that are expected to be loaded by the use of permanently installed auger, conveyer, or elevator system
shall be considered as a building or other installation under Rule 234C for the purpose of determining appropnate clearances of

wires, conductors, cables, and rigid live parts. In addition, the following clearances shall also apply without wind displacement.

a_ A clearance of not less than 5.5 m (18 ft) in all directions above the grain bin shall be maintained from each probe port in
the grain bin roof for all wires, conductors, and cables.

b_ A horizontal clearance of not less than 4.6 m (15 ft) shall be maintained between grain bins and open supply conductors,
0 to 22 kV. This clearance does not apply to a neutral conductor meeting Rule 230E1.

FIGURE 2 LEGEND
Note: P = probe clearance 18 ft required by
The clearances listed are minimum distances. A Rule 234F1a
buffer of a foot or more should be added to the H = horizontal clearance 15 ft required by
minimum clearance distances to compensate for Rule 234F1b
future changes in installation such as grade T = transition clearance
changes or leaning poles. V, = vertical clearance above a building

required by Rule 234C (Table 234-1)

V, = vertical clearance required by Rule
V1 \/1 232B (Table 232-1 or 232-2)

See Standard 021008

ermanent

Elevat
V evator | brone V1
1 -1 Ports
T T

H I |
LI | H

Grain Bin Grain Bin =

V2 V2

Clearance envelope for grain bins filled by permanently installed augers, conveyors, or elevators
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2. Grain bins loaded by portable augers, conveyers, or elevators (with no wind displacement)

a. The clearance of wires, conductors, cables, and rigid live parts from grain bins that are expected to be loaded by the use
of a portable auger, conveyer, or elevator shall be not less than the values illustrated in figure on page 2.

EXCEPTION: Clearances of the following items on the nonloading side of grain bins shall be not less than those required by
Rule 234C for clearances from buildings:
(a) Support arms; effectively grounded equipment cases.
(b) Insulated communication conductors and cables, messengers, surge-protection wires, grounded guys, neutral
conductors meeting Rule 230E1, and supply cables meeting Rule 230C1.
(c) Supply cables of 0 to 750 V meeting Rule 230C2 or 230C3.

b. Any side of a grain bin is considered to be a nonloading side if it is so designated, or if it is so closely abutting another
structure or obstruction, or so close to a public road or other right-of-way that a portable auger,

conveyor, or elevator is not reasonably anticipated to be used over that side or portion to fill the
grain bin.

c. Where an agreement excludes the use of portable augers, conveyors, or elevators from a designated
portion of a grain bin, such portion is considered to be a nonloading side.

15 1.5
7’y
LOADING SIDE 1‘ 181 NE A 2 NON-LOADING SIDE
15
D A
SEE RULE 232 H v SEE RULE 232
sTD 021006 H (%) l 15t STD 021006

V = GRAIN BIN HEIGHT
H = CLEARANCE OVER GRAIN BIN =V + 18 ft
A=H=V+18ft

SIDE VIEW
LOADING SIDE FOR RULE 232, SEE TABLE 232-1
ON PAGE 4 OF THIS STANDARD
SLOPE NON-LOADING SIDE
FLAT TOP OF
FIGURE 3 CLEARANCE
ENVELOF’\
H o 4 Jeoe 15t
W RULE 232 AREA
]
" AREA OF SLOPED
CLEARANCE
RULE 232 AREA
AREA OF SLOPED
CLEARANCE
TOP VIEW
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Key Parts of Table 234-1. See Standard 021008 for full table.

Insulated
icsti
communication Unguarded rigid
conductors and i
live parts, 0to 750
cables;
V; noninsulated
MESSENgers: communication
overhead Unguarded rigid
_ conductors; .
shield/surge- e live parts, aver 750
protection wires; A & ; Supply cables over W to 22 kV;
equipment cases, 0 :
grounded guys; 750V meeting Rule ungrounded
Supply cables of 0 to 750V; and Open supply
ungrounded g 230C2 or 230C3; portions of guys
Clearance of ortions of guys to 750V meeting ungrounded open suppl meeting Rules conductats, over
POTHONS O BUYS g\ 230c20r23003|  portions of guys DENSIRRY " 750V to 22 kV
meaeting rules (#t) e cenductors, Oto 215C4, 215C5, and ()
215C4, 215C5, and i 21ic5 S 750v @ 279A1 exposed to
279A1 exposed to 0 2?9A1’e>< oséd o (ft) over 750V to
to 300V @0 o ensp | 22kv O
L
neutral conductors E BEY {ft)
i conductors of
BAHE over 300V to
130EL; supply 750V
cables meeting ()
Rule 230C1
At}
Vertical @
{2) Over or under balconies,
orehes, decks and roofs
2 ) . 105 11.0 11.0 115 13.0 135
readily accessible to
padestrians @

@ A roof, balcony, or area is considered readily accessible to pedestrians if it can be casually accessed through a doorway, ramp, window, stairway,
or permanently mounted ladder by a person on foot who neither exerts extraordinary physical effort nor employs tools or devices to gain entry. A
permanently mounted ladder is not considered a means of access if its bottom rung is 8 ft or more from the ground or other permanently installed

accessible surface.

(®) The portion(s) of span guys between guy insulators and the portion(s) of anchor guys above the guy insulators that are not grounded shall have
clearances based on the highest voltage to which they may be exposed due to a slack conductor or guy.
The portion of anchor guys below the lowest insulator meeting Rules 279A1 and 215C5 may have the same clearance as grounded guys.

For clearances above railings, walls, or parapets around balconies, decks, or roofs, use the clearances required for row 1b(1). For such clearances
where an outside stairway exists to provide access to such balconies, decks, or roofs, use the clearances required for row 2b(2).

Does not include neutral conductors meeting Rule 230E1.
These clearance values also apply to guy insulators.

Key Parts of Table 232-1 For Conductors. See Standard 021006 for full table. See also Table 232-2 for

Equipment.

Nature of surface underneath
wires, conductors, or cables

Insulated communication
conductors and cable;
messengers; overhead

shield/surge-protection
wires; grounded guys;

ungrounded portions of guys
meeting Rules 215C4, 215C5,

Noninsulated communication
conductors; supply cables of 0
to 750 V meeting Rule 230C2

Supply cables aver 750V
meeting Rule 230C2 or 230C3;
open supply conductors, Oto
750VE; ungrounded portions
of guys meeting Rules 2154,

Open supply conductars aver
750V to 22 kV; ungrounded
portions of guys meeting
Rules 215C4, 215C5, and

lands, industrial sites,

commercial sites, ete.®

and 279 Al exposed to 0to or 230C3 27941 exposed to 750V to
215C5, and 279A1 exposed to
Eviolalo] s neutral {ft) ver 300V to VOO0 22 kv @O
conductors meeting Rule ift) {ft)
230£1; supply cables meeting
Rule 230C1
{ft)

{4) Other areas traversed by
vehides, such as cultivated,
grazing, forest, and orchard 15.5 16.0 16,5 185

(2) Does not include neutral conductors meeting Rule 230E1.

(e) These clearance values also apply to guy insulators.

(1) No clearance from ground is required for anchor guys not crossing tracks, rails, streets, driveways, roads, or pathways.

(id) The portion(s) of span guys between guy insulators and the portion(s) of anchor guys above guy insulators that are not grounded shall have
clearances based on the highest voltage to which they may be exposed due to a slack conductor or guy.

(® The portion of anchor guys below the lowest insulator meeting Rules 279A1 and 215C5 may have the same clearance as grounded guys.

(2 When designing a line to accommodate oversized vehicles, these clearance values shall be increased by the difference between the known height
of the oversized vehicle and 14 ft.

Electric Design And
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CLEARANCES FOR CONDUCTORS, NESC Rule 2341 - l(?allelzr:rr;ce of wires, conductors, and cables to
WIRES AND CABLES

General: The Informatlon on this standard deflnes NESC minlmum
clearance requirements for conductors running beside or over railroad
tracks. No conductor may vlolate the clearance envelope under any
of the following loading conditions:

~~ T 1)120° F, No Wind, Flnal Sag

2)Maximum Operating Temperature (if greater than 120° F), Final
\ Sag, No Wind

3)32° F, No Wind, 1/2" Ice, Final Sag

4)-20° F, No Wind, Initial Sag

5)60° F, FInal Sag, 6 Ib/sg-ft Wind

s
—<—»,
’I

Actual clearance reguirements may exceed NESC minimum
requilrements as determined by Indlvidual rallroad permits or

agreements but shall in no case be less than NESC requirements.

Rule 232

™ 200"
Where overhead wires, conductors, or cables run along or over
railroad tracks, the clearance in any direction shall not be less than

| that shown In the lllustratlon. The values of V and H are deflned as
307 ry ’
follows:

Clearance required by

.,
*

) T LRl V = vertical clearance from the wire, conductor, or cable above the top
Op of Ral of the rall as speclfled In Table 232-1 minus 20'-0", the assumed
I T T T height of the rail car.

¥¥ W ok m gk ® o R \"\ H = horlzontal clearance from the wire, conductor, or cable to the
nearest rail, which is equal to the required vertical clearance above
the rall as speclfled In Table 232-1 minus 15'-0".

NOTE: For clearances Involving voltages of 22kV phase-to-ground
and above, contact the Standards Group.

NESC Table 232-1- Vertlcal clearance of wires, conductors, and cables above
ground, roadway, rall, or water surfaces
Insulated communication
conductors and cable;
messengers; overhead
shield/surge-protection

Nature of surface wires; grounded guys; Open primary
undemeath wires, | ungrounded guys exposed Open wire secondary, | supply conductors,
conductors, or cables| to 0 to 300 VO® ; neutral Noninsulated 0 to 750 V@; over 750V to 22
conductors, messenger communication ungrounded guys kV; ungrounded
supported shielded primary | conductors; multiplex |exposed to over 300 V| guys exposed to
supply cables up to 22kV | secondary conductors to 750 V@ 750 V to 22 kV®
(ft) (ft) (ft) (ft)

Where wires, conductors, or cables cross over or overhang

1. Track rails of
railroads (except
electrified railroads 23.5 24 24.5 26.5
using overhead trolley
conductors) @a@

*SEE PAGE 2 OF THIS STANDARD FOR FOOTNOTES.

Replaces By: Hethcox/Stickler
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Note: These clearances are computed for rallroads handling standard rall cars as common carrlers In Interchange service with other
railroads. Where wires, conductors, or cables run along mine, logging, and similar railways that handle only cars smaller than standard
frelght cars, the value of H may be reduced by one-half the dlfference between the width of a standard rall car (10'-8") and the width of the
narrower car.

Applicable Footnotes;
®@For wires, conductors, or cables crossing over mine, logging, and similar railways that handle only cars lower than standard freight cars,

the clearance may be reduced by an amount equal to the dlifference In helght between the highest loaded car handled and 20%-0", but the
clearance shall not be reduced below that required for street crossings.

@Does not Include neutral conductors meeting Rule 230E1.

@No clearance from ground is required for anchor guys not crossing tracks, rails, streets, driveways, roads, or pathways.

®Ungrounded guys and ungrounded portlons of span guys between guy Insulators shall have clearances based on the highest voltage to
which they may be exposed due 1o a slack conductor or guy.

@ Anchor guys Insulated In accordance with Rule 279 may have the same clearance as grounded guys.

@ Adjacent to tunnels and overhead bridges that restrict the height of loaded rail cars to less than 20'-0", these
clearances may be reduced by the difference between the highest loaded rall car handled and 20'-0", If mutually agreed to by the partles
at interest.

@See Rule 2341 for the required horlzontal and dlagonal clearances to rall cars.

CLEARANCES FOR STRUCTURES,
EQUIPMENT AND SUPPORTS

.-r-'"-_-_—-_'ﬁ-.._.

Y
Note: i ) 29u0*. |
No structure, I 10 |
equipment or support | s B '

may be inside ——
clearance envelope. : ot !
| Ll |
! 120" . 8 120" =t

Top of Rail

NESC Rule 231C - Clearances of supporting structures from rallroad tracks

Where rallroad tracks are parallel to or crossed by overhead lines, all portlons of the supporting structures, support arms, anchor guys, and
equipment attached thereto less than 22'-0" above the nearest track rail shall have horizontal clearances not less than the values required by
Rule 231C1 or 231C2 for the sltuatlon concemed.

NOTE: See Rule 234l
1. Not less than 12'-0" In from the nearest track rall.

EXCEPTION 1: A clearance of not less than 7'-0" may be allowed where the supporting structure Is not the controlling

obstruction, provided sufficient space for a driveway is left where cars are loaded or unloaded.

EXCEPTION 2: Supports for overhead trolley-contact conductors may be located as near their own track rail as conditions require. If
very close, however, permanent screens on cars will be necessary to protect passengers.

EXCEPTION 3: Where necessary to provide safe operating conditions that require an uninterrupted view of signals, signs, etc., along
tracks, the parties concerned shall cooperate in locating structures to provide the necessary clearance.

EXCEPTION 4: At industrial sidings, a clearance of not less than 7'-0" shall be permitted, provided sufficient space is left where cars

can be loaded or unloaded.

2. The clearances of Rule 231C1 may be reduced by agreement with the railroad(s).

) Electric Design And | obiaces By: Hethcox/Siloklr
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NESC Rule 234 B - Clearances of Wires, Conductors, and Cables From Other Supporting Structures
This standard details the minimum National Electrical Safety Code (NESC) Rule 234B clearances for wires, conductors, or
cables of one line passing over, under or beside a lighting support, traffic signal support or a supporting structure of a second line
(including other E.ON U.S. structures), without being attached thereto. Also shown are Table 233-1 values for vertical clearance
of conductors and cables to effectively grounded support guys passing over/under lines used for supporting traffic lights or other
communications cables. All values represent absolute minimum clearances and should not be used as design values.

Horizontal and Vertical clearances Horizontal 120° F, no wind, final sag

must be checked under at rest And Maximum operating temperature (if greater than 120°), no wind, final sag
conditions at the sag that produces (;ﬁ&?ﬁ:ﬂ 32280F|1— "r?o":\';;?& 1#%;;?35’6 fmal 53

the minimum clearance. Horizontal : - 5 ? 9

clearances must also be checked &%‘;ﬁ?ﬁ) 60° F, 6#/f> wind (reduced to 4#/ft in sheltered areas), final sag

under wind condltlons. The

following conditions apply.

Rule 234 B clearances are based on standard values for Horizontal (5 ft for voltages up to 50 kV, no wind) and Vertical (4.5 ft for
voltages below 22 kV and 5.5 ft for voltages between 22 kV and 50 kV) as modifled by exceptlons. Other requirements apply to
Horizontal clearances with wind. The table below shows minimum values with allowable exceptions (H-1) and (V-1).

Clearance By Conductor W=faled
Communications
Or Cable Type Cables
Messengers )
All Voltag es Are Phase-Ground Neutrals 480V 3-wire Open Wire Open Wire Pnimary| Open Wire Primary
; Grounded Guys (Delta) Secondary & Aerial Cable & Aerial Cable
For Effectively Grounded Duplex, Triplex | Quadruplex 0-750V 750V-<22KV 22KV-50KV
Systems Quadruplex & (ft) (ft) (ft) (f)
Paralay
SEE PAGE 2 FOR Sgcggggw
EXAMPLES _(ﬁ}
Rule 234 B - Horizontal And Vertical Clearance Of Wires, Conductors And Cables To Other Supporting Structures
Horizontal Clearance H H H HW H HW H HW
At Rest At Rest AtRest | with Wind | AtRest |With Wind| AtRest |With Wind
At Rest All Sag Conditions (H) =
At 60°F Final Sag With e#ift> Wind (HW) | 3 gy Exception H-1 &) i) 3.5 &) 4.5 S 4.5
v v \'/ \'/ A"/
Vertical ciearance {V} All Sags All Sags All Sags All Sags All Sags
At Rest All Sag Conditions 45 45 45 45 55

2 By Exception V-1

Vertical Clearance To Traffic Signal Support Messengers And Other Support Guys (VG) - All Conditions (From Table 233-1)

Vertical Clearance (VG) v v ' v v
To Traffic Signal Messengers And Other All Sags All Sags All Sags All Sags All Sags
Guys Crossing Ower/Under Conductors At , . . : =)
Rest All Sag Conditions 2 2 4 5 .

Horlzontal Exceptlon
(H-1) EXCEPTION: For effectively grounded guys and messengers, insulated communication conductors and cables, neutrals meeting Rule 230E1, and cables of 300 V
or less to ground meeting the requirements of Rule 230C1, 230C2, or 230C3, the horzontal clearance may be reduced to 900 mm (3 ft).

Vertical Exceptions
(V-1) EXCEPTION 1: For effectively grounded guys and messengers, insulated communication conductors and cables, and neufrals meefing Rule 230E1 and for cables
of 300 V or less to ground meeting the requirements of Rule 230C1, 230C2, or 230C3, the vertlcal dearance may be reduced to 600 mm (2 ft).
(V-2) EXCEPTION 2: The vertlcal clearances may be reduced by 600 mm (2 ft) If both of the following conditlons are met:
a. The wires, conductors, or cables above and the supporting structure of another ne below are operated and maintained by the same utility.
b. Employees do not work above the top of the supporting structure unless:
1.The upper clrcult Is de-energlzed and grounded per Rule 444D or temporarlly Insulated or repositloned, or
2.0ther equivalent measures are taken

Replaces By: Clark/Leake
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Codes & Standards Rev.

This standard covers minimum clearance requirements to other structures. It does not cover clearances to other conductors carrled

on adjacent structures. Those clearances are specified under NESC Rule 233. When nearby structures also support conductors or
cables, both clearance to the structure and conductor-to-conductor clearances to the lines on the other structure must be checked to
determine minlmum clearance requirements.

This standard also does not apply to clearances to signs or building under Rule 234 (See Standard 02 10 08) or other objects not

classlifled as supporting structures.
FIGURE 2
CLEARANCE APPLICATION f—'_ﬂ%

FIGURE 1 - TYPICAL STRUCTURE
CLEARANCE ENVELOPE BLOW OUT
. AT STRUCTURE
. HW
L__.:'H .
FIGURE 3
CLEARANCE TO COMMUNICATIONS GUYS AND MESSENGERS
L (.\ / |
']_ \v/ .
v
HW VG FROM TABLE 233-1

\ H Vv

[ =—] G
(H) - ALL SAGS e N
(HW) - 60° F FINAL SAG

6# | ft* WIND %
(V) Or (VG) - MAX OR MIN
SAG
'f
{
,f
'r'

Replaces By: Clark/Leake
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Pl e CONDUCTOR BLOWOUT OZR;"? 32
__Codes & Standard :

SAG.%_
POINT OF INTEREST

DIST.

—~ |

SAG. @
MID SPAN

Sa
ngd@ e o
Conditlon = Wg?hi
Conductor
Wind Force
L MAX,
| SPAN | SAG ®
I |
Table 1 - HBOF and VBOF at 6#/ft> Wind By Conductor
(HBOF) (VBOF) (vBoF) | (veom
. Horizontal Vertical 5 Horizontal] Vertical
Conduct No |
Conductor Com:l.uctor Non'.unal Blow Out Blow Out Conductor g .u or n'_una Blow Out | Blow Out
g Dia. Weight Z Dia. Weight
Size/Strand 2 £/1000° Factor Factor Size/Strand (i) (#.1000") Factor Factor
lin) | @1000) | oemme | @sibme2 ; @sibit2 | @sibre2
Wind) Wind) Wind) Wind)
1/0-7st AAC 0.368 989 0.8808 0.5266
#6 Solid Cu. Bare 0.162 79 0.7159 0.3018 336.4-19st AAC 0.666 3155 0.7259 03122
#4 Solid Cu. Bare 0.204 126 0.6298 0.2232 795-61st AAC 1.028 7457 0.5675 0.1766
#2 Solid Cu. Bare 0.258 201 0.5395 0.158
1/0 Solid Cu. Bare 0.325 320 04527 0.1083 1/0 AAAC or 1233 ACAR 0.398 1149 0.866 05
2/0 Solid Cu. Bare 0.365 403 04123 0.089 3/0 AAAC or 195.7 ACAR 0.502 1825 0.8088 04119
3/0 Solid Cu. Bare 041 508 0.3739 0.0725
4/0 Solid Cu. Bare 0.46 641 03377 0.0588 6 A CW-CU 0.23 101.52 0.7497 0.3382
4 A CW-CU 0.29 161.55 0.668 0.2558
#6 3-Strand Cu. Bare 0.201 80.3 0.7812 0.3758 2 A CW-CU 0.366 256.82 0.5803 0.1856
#4 3-Strand Cu. Bare 0.254 127.6 0.7059 0.2916 1/0 F CW-CU 0.388 417 0.4804 0123
#2 7-Strand Cu. Bare 0.292 2049 0.5806 0.1858
1/0 7-Strand Cu. Bare 0.368 3259 0.492 0.1294 392.5 ACAR 0.721 368 0.6998 0.2857
2/0 7-Strand Cu. Bare 0414 411 0.4496 0.1067 840.2 ACAR 1.055 788.7 0.5559 0.1688
3/0 7-Strand Cu. Bare 0.464 5179 0.4091 0.0875
4/0 7-Strand Cu. Bare 0522 653.6 0.3707 0.0712
500 37-Strand Cu. Ba 0813 15425 0.2549 0.033
= L= Maximum Blowout Is at mld span. If the sag at mld span Is known, then
#6 7-Strand Cu. Poly 0.244 15 08 04 HMID spanN= SAG miD sPaN *HBOF and VRISE MID SPAN=
#4 7-Strand Cu. Poly 0292 1289 0.7496 0.3382 SAGMID sPaN *VBOF
#2 7-Strand Cu. Poly 0.382 204.9 0.6819 0.2685 Where HBOF and VBOF are blowout factors taken from table one.
= : x e - Blowout at any other polnt of Interest In the span Is based on the sag
1/0 7-Strand Cu. Poly 0488 3575 0.5637 0174 at that locatlon.
2/0 7-Strand Cu. Poly 0534 4461 0.5136 0.1419 (4}(DIST){Sagm_|n spAN)(Span - Dist)
3/0 7-Strand Cu. Poly 0.584 5569 0.4644 0.1144 SAGPOI= Spa nz
4/0 7-Strand Cu. Foly 0642 696.4 0.4186 0.0918 H s *HBOF and V! SAG “BOF
POl = Sagro| nd Vrol = FOI
250 19-Strand Cu. Poly 0.694 8188 0.3902 0.0793 : grol a ! !
350 19-Strand Cu. Poly 0799 1136.1 0.3317 0.0566
500 37-Strand Cu. Poly 0974 1626.2 0.2869 0.042

IGE KU

Electric Design And
Construction Standards
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By: Clark/Leake
04/12/07
Page 1 of 1




Attachment to Response to KCTA Question No. 1-16

55 of 97
Wolfe
Electric System 07 12 02
o i WIRELESS ROUTER INSTALLATION Rev.
NOTES:

1.

2

C:

o

ROUTER MUST BE INSTALLED
LEVEL WITH THE GROUND.
MAST ARM SHALL BE BONDED
TO POLE GROUND.

ONLY ONE (1) ROUTER SHALL
BE MOUNTED ON THE MAST
ARM.

ROUTER SHALL BE INSTALLED
ON STREET SIDE OF POLE
WHERE POSSIBLE.

DRIVEN POLE GROUND
REQUIRED AT EACH ROUTER
POLE.

ON EXISTING LIGHT
INSTALLATIONS, POWER
SUPPLY IS TO BE RUN TO PEC
POWER ADAPTER.

FOR INSTALLATION ON NEW
MAST ARM WITHOUT STREET
LIGHT, POWER SUPPLY IS TO

BE RUN INSIDE THE MAST ARM.

SUPPLY WIRE SHALL BE
MULTI-CONDUCTOR CABLE
PROVIDED WITH ROUTER
WHEN INSTALLING ON NEW
MAST ARM.

TYPICAL INSTALLATION
ON MAST ARM

TYPICAL INSTALLATION ON
EXISTING LIGHT

A\

PEC POWER
ADAPTER

6"-12" 1" CONDUIT
TYPICAL

40" MIN. FROM BOTTOM OF DRIP LOOP
OR FROM BOTTOM OF ROUTER TO
TOP COMMUNICATION CABLE

1" CONDUIT OR
U-GUARD

+- 18"

40" MIN. FROM BOTTOM OF DRIP LOOP
OR FROM BOTTOM OF ROUTER TO

TOP COMMUNICATION CABLE

MAST ARMS
LENGTHS 1IN STOCKED
2 1185735 NO
4 7002216 NO
6' 7001369 YES
g 7001370 YES

Electric Design And LGE%)% gg]:ﬂ';?ﬁ;comeake
Construction Standards KU None i il
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07 14 02

Rev.

| 3% POLE WITH ANTENNA ABOVE PRIMARY |

48" MINIMUM
FROM BOTTOM OF ANTENNA
MOUNT TO TOP OF LG&E/KU
CONDUCTOR

48" M1

IMUM 1l

NEUTRAL é
| >
3 R
3

COAXIAL CABLE IN 2"

nj —

RADIOS WITH CUSTOMERS
NAME AND 24 HR CONTACT
PHONE NUMBER

LG&E/KU SECONDARY
OR NEUTRAL

MAXIMUM CONDUIT
STRAPPED TO POLE
EVERY 5'

> COMMUNICATION CABLES

e
1l
U
1l
Ll
+
1l
|
I -
e
™
1l
1l
|
.
Nl COAXIAL CABLE IN 2"
| [ Maxivum conourr
| STRAPPED TO POLE
|

EVERY 5'
S NSTALLED Bv tose. . —th|
SEE STANDARD 42 08 06 ”
- I -
1l
1l
1l
1l
. 1l )
NO ATTACHMENTS I NO ATTACHMENTS
OF ANY KIND CUSTOMER OWNED Il OF ANY KIND
EQUIPMENT CABINET WITH ||
CUSTOMER NAME AND 24 ”
HR CONTACT PHONE
NUMBER ”
DISCONNECT FOR
POWER SUPPLY ’*4[' CUSTOMER INSTALLED 1]
TO RADIOS CONDUIT AND SPLICE BOX.
SEE STANDARD 51 04 03
GROUND LINE l \
el Y
. . Replaces By: Hethcox/Pollock
lGE KE Electric Design And LGE None 07117115
5 Construction Standards KU None Page 1 of 6
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WIRELESS ANTENNA ATTACHMENTS ON WOOD POLES

Rev.

GROUND LINE

| 3% POLE WITH ANTENNA BELOW SECONDARY |

NO ATTACHMENTS

OF AN

Y KIND

]

RADIO WITH CUSTOMERS
NAME AND 24 HR CONTACT
PHONE NUMBER

SECONDARY RISER TO BE
INSTALLED BY LG&E.
SEE STANDARD 42 08 06

CUSTOMER OWNED
EQUIPMENT CABINET WITH
CUSTOMER NAME AND 24
HR CONTACT PHONE
NUMBER
DISCONNECT FOR
POWER SUPPLY ’_’4D
TO RADIOS

CUSTOMER INSTALLED

SEE STANDARD 51 04 03

‘CONDUIT AND SPLICE BOX.

LG&E/KU SECONDARY
OR NEUTRAL

™
1l
48" MINIMUM 1l

FROM TOP OF ANTENNATO ||
BOTTOM OF LGEEIKU ||
CONDUCTOR I

>COMMUN|CAT\ON CABLES

|

COAXIAL CABLE IN 2"

MAXIMUM CONDUIT

STRAPPED TO POLE
EVERY &'

NO ATTACHMENTS

OF ANY KIND

=

i)

Electric Design And

Construction Standards

Replaces

LGE None
KU None

By: Hethcox/Pollock
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Rev.

|SECONDARY POLE WITH ANTENNA ABOVE SECONDARY'

457 MINIMUM
FROM BOTTOM OF ANTENNA.
MOUNT TO TOP OF LGREKU
STREET UGHT

WETRAL
[r— LGEEKL SECONDARY
OR NEUTRAL
4 COAXIAL CABLE IN 27
-______.-' MAXIMUM CONDLIT
| — STRAPPED TO POLE
EVERY &

RADIOS WITH CUSTOMERS
NAME AND 24 HR CONTACT
PHONE MUMBER

SECONDARY RISER TD BE

>CO§IML’HCATIONWLES

COAXIAL CABLE IN 2
— '._____.—-" MAXIMUM CONDUIT
q_ STRAPPED TO POLE

INSTALLED BY LGEE. |-|
SEE STANDARD 42 03 D6
NO ATTACHMENTS: NDR‘I'I'ACFI'QABIT‘S
OF ANY KIND ELETOMETE (NI OF ANY KIND
EQUIPMENT CABINET WITH
CUSTOMER NAME AND 24
HR CONTACT PHONE
NUMBER
DISCONNECT FOR
POWER SUPPLY CUSTOMER INSTALLED
TO RADIDS CONDUIT AND SPLICE BOX. iy 4
— / SEE STANDARD 5104 03
1
Kk\( _pladalaley /_//|/
- . Replaces By: Hethcox/Pollock
Electric Design And oo !
. | . LGE None 0717115
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Codes & Standards Rev.

| 10 POLE WITH ANTENNA ABOVE PRIMARY |

|

48" MINIMUM
FROM BOTTOM OF ANTENNA
MOUNT TO TOP OF LG&E/KU
CONDUCTOR

2 2
@\
NeuTRAL
q 4
q r LG&E/KU SECONDARY
) OR NEUTRAL
i 4
™| ¢ COAXIAL CABLE IN 2"
1] | __— Maxmum conourr
I H STRAPPED TO POLE
EVERY &'
48" MINIMUM 1l

3
COMMUNICATION CABLES
: :|

:| RADIOS WITH CUSTOMERS

NAME AND 24 HR CONTACT
PHONE NUMBER

-

[] COAXIAL CABLE IN 2"
[ Maxwumconourr

— STRAPPED TO POLE

EVERY 5'
SEE STANDARD 42 08 06
NO ATTACHMENTS NO ATTACHMENTS
OF ANY KIND CUSTOMER OWNED OF ANY KIND

EQUIPMENT CABINET WITH
CUSTOMER NAME AND 24
HR CONTACT PHONE
NUMBER
DISCONNECT FOR
POWER SUPPLY ’—‘41:' CUSTOMER INSTALLED
TO RADIOS CONDUIT AND SPLICE BOX.
/ SEE STANDARD 51 04 03

)

Il
Il
Il
1
Il
1l
Il
|
I
Il
Il
|
|
|
Il
Il
SECONDARY RISER TO BE
INSTALLED BY LG&E. —H'I-| L
Il
1l
1l
1l
1l
1l
1l
1l
1l
1l
1]
1l
1l
1]

GROUND LINE

i)

. . Replaces By: Hethcox/Pollock
lGE KE Electric Design And LGE None 07/17/15
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Rev.

GROUND LINE

|3® POLE WITH STATIC WIRE WITH ANTENNA ABOVE PRIMARY|

48" MINIMUM
FROM BOTTOM OF ANTENNA
MOUNT TO TOP OF LG&E/KU
STATIC WIRE

NO ATTACHMENTS
OF ANY KIND

NEUTRAL

48" MINIMUM

===-3

,:::

—

RADIOS WITH CUSTOMERS
NAME AND 24 HR CONTACT
PHONE NUMBER

e

SECONDARY RISER TO BE
INSTALLED BY LG&E. u‘"ll

SEE STANDARD 42 08 06

CUSTOMER OWNED 1l
EQUIPMENT CABINET WITH ”
CUSTOMER NAME AND 24 ”
HR CONTACT PHONE
NUMBER 1l

DISCONNECT FOR Il
POWER SUPPLY ’_’ﬂ CUSTOMER INSTALLED 1
TO RADIOS CONDUIT AND SPLICE BOX.
SEE STANDARD 51 04 03

NO ATTACHMENTS
OF ANY KIND

LG&E/KU SECONDARY
OR NEUTRAL

COAXIAL CABLE IN 2"
/ MAXIMUM CONDUIT
STRAPPED TO POLE

EVERY 5'

> COMMUNICATION CABLES

] COAXIAL CABLE IN 2"
/ MAXIMUM CONDUIT
STRAPPED TO POLE

EVERY 5'

LY

i)

Electric Design And
Construction Standards

Replaces
LGE None

KU None

By: Hethcox/Pollock
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Page 5 of 6



Attachment to Response to KCTA Question No. 1-16
61 of 97
Wolfe
Electric System 07 14 02

WIRELESS ANTENNA ATTACHMENTS ON WOOD POLES
Codes & Standards Rev.

| GUIDELINES FOR DESIGN AND INSTALLATION |

o All clearance dimensions are a minimum distance.

o Installations will be allowed on bucket truck accessible poles only, where bucket truck poses no risk of damage to public or private property.

e Consult Distribution Operations Design Group to ensure that 120/240 volt service is available on the pole in question.

e All installations must conform to all applicable electrical codes and LG&E/KU requirements for clearances, climbing space and working space.
e All communications equipment shall be furnished and installed by the facility owner. Refer to Standard 510403 for service related equipment.

e Only qualified personnel approved by LG&E/KU shall be allowed to work above the communications space. They shall be trained in and knowledgeable of the
clearance requirements and working rules of OSHA and the NESC.

e Adriven ground is required at each equipment location.
e Grounding shall be in accordance with all applicable electrical codes. Bond the antenna bracket and radio/equipment box(s) to ground lead.
e Only one antenna unit shall be installed per pole.

e The height of all poles used to mount antennas must be increased by a minimum of five feet above the existing pole's height. The cost of the taller pole is the
responsibility of the attacher. Pole height not to exceed 60' above ground.

e Minimum Class 3 pole is required unless approved by LG&E/KU Distribution Operations staff.
o If a pole is topped for installation the untreated pole top must be treated and covered.

e Unit may not be mounted to any pole on which there are transformers, risers, vertical supply conductors to aerial services, switch handles, capacitor banks or
similar fixtures.

e The service riser shall be installed by LG&E/KU.
o All wireless attachment sites must be metered. No third party meters will be allowed on LG&E/KU poles.

e The meter socket shall be a minimum of 100 amp, ringless style, with bypass horns. The service will be three wire 120/240 volt. Two wire 120 volt service is not
acceptable.

e The antenna power source must have an additional lockable disconnect installed to allow the antenna and radio/equipment boxes to be disconnected from the
battery backup before work is performed within the area designated by the RF Warning signs. Each disconnect must provide a visible break, a test point, or similar
means for utility workers to ensure circuit has been de-energized. Each attaching company shall provide and install a lockbox with a key to their disconnect switch
inside. LG&E/KU will padlock the lockbox to enable access to the attacher's key for the disconnect switch.

e All antennas are required to have two RF warning signs installed. A sign shall be installed near the pole top at the level where the safe approach distance ends for
the FCC General Population/Uncontrolled Power Levels and read at minimum “Warning - Antenna Approach distance is___ Feet.” The second sign shall be
installed near the base of the pole at eye-level and shall read “Radio frequency fields at pole top may exceed FCC limits for utility work on structure within the
safe antenna approach distance designated above. Disconnect RF power using disconnect located on ground mounted equipment cabinet before working within

the safe antenna approach distance. Call (800-XXX-XXX) for disconnect instructions or more information.” The sign shall include the antenna
owners name and phone number or attachee number. When LGE/KU work is required within the antenna approach distance, workers will disconnect the RF
source.

e All antennas and ancillary equipment shall be labeled with the owner's name and contact information, including an emergency contact number.
e |tis the antenna owners responsibility to inform all pole attachee's on the pole of the RF exposure hazards and mitigation techniques.

e The antenna cables shall be run in non-metallic conduit. Schedule 80 will be used for the first 8' from the ground and Schedule 40 or 80 can be used for the rest of
the riser. Conduit is to extend at least 48” above and below any supply conductors.

o All cabinets must be installed with thru-bolts on same side of pole to maintain ability to climb pole when required. Band-type attachments shall not be used.
e Maximum weight for radio/equipment boxes will be determined during permitting process.

e Atachee may have their equipment mounted to the pole contained within no more than two separate boxes unless approved from LG&E/KU Distribution
Operations staff.

e Antenna cable(s) shall be installed in maximum 2” non-metallic conduit strapped every 5' unless approved from LG&E/KU Distribution Operations staff.

e Customer's equipment may not occupy more than two adjacent quadrants.

e The weatherhead and Wi-Fi unit must be mounted on the same quadrant of the pole unless approved by LG&E/KU Distribution Operations staff.

e The unit cannot prevent other communication companies from accessing their facilities.

e LG&E/KU is not responsible for any damages caused by weather events, other's actions, or when the pole and associated fixtures are maintained or replaced.

o LG&E/KU must approve the final design prior to any installations.

Replaces By: Hethcox/Pollock
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Electric System SINGLE PHASE TRANSFORMER INSTALLATION 20 05 02
Codes & Standards FROM POLE TOP AND CROSSARM CONSTRUCTION Rev. D
N1DTE§:0LE GROUND MUST BE CONNECTED TO SYSTEM NEUTRAL MATERIAL LIST
" TRANSFORMER TANK, PRIMARY BUSHING, AND LIGHTNING ~ |TEM|  IN__ [DESCRIPTION gty
ARRESTER GROUND, DIRECTLY OR INDIRECTLY, TYPICAL 1 | VARIES |TRANSFORMER, 10 1
GROUNDING SHOWN. OTHER METHODS ALSO ACCEPTABLE. 2 | VARIES [STIRRUP,BAIL HOT LINE,COPPER 1
2. CUTOUT TO BE MOUNTED ON SIDE OF EQUIPMENT BRACKET
FARTHEST AWAY FROM TRANSFORMER. (SEE STANDARD 07 3 | 7000591 [CLAMP,HOT LINE,8-2/0,CU 1
08 02) 4 | 7001703 |BRACKET,INSULATOR/ARRESTER, 18", SINGLE 1
3. TRANSFORMER SHOULD BE LOCATED IN MOST CONVENIENT 5 | 7001957 |CUTOUT,FUSED., 15KV . NONLOADBREAK 1
QUADRANT. WHEN POSSIBLE, THE TRANSFORMER SHOULD BE
PLACED IN LINE WITH THE CONDUCTORS AND ON THE SIDE OF [ 6 | VARIES |ARRESTER,SURGE DIST. CLASS (INCL. W/TRANSF ) L
THE POLE WHICH IS LEAST DESIRABLE FOR CLIMBING. 7 | 7000333 |WASHER, CURVED,SQUARE,3"X3"X1/4" 4
4. WILDLIFE PROTECTOR SHOULD ALWAYS BE INSTALLED =
AROUND "HOT" PRIMARY BUSHING. (SEE STANDARD 20 25 02) B[ oo NOGHING TER 1S NG 4
5. MIN. POLE HEIGHT OF 45' TO BE USED WHEN 9 | 7001924 |GUARD,WILDLIFE,STINGER COVER (IF REQ.) 10
COMMUNICATIONS CABLES ARE PRESENT. 10 | 1199378 [WIRE #4,7-STR, SOFT DRAWN COPPER POLY 10
11 | VARIES [WIRE, XFMR SECONDARY LEGS, POLY 20
POLE TOP CONSTRUCTION 12 | 7005817 [CONDUCTOR,OH WIRE,4,CU,BARE,SD,SOLID 6
13 | VARIES [VARIOUS SMALL CONNECTORS 7
4'-0" FOR 1@
ONLY
ROUTES
10'-8" MIN. ON
POTENTIAL 3@
ROUTES o e
6'=2" MIN. ON 1@
ONLY ROUTES
NEUTRAL
"
SECONDARY 12

IF PRESENT WICAL

TRANSFORMER DIMENSIONS

A(IN.) B(IN) |CN)TYP. /J
15 +1-3 1125 42

L= (KVA)
10-50
= 75167 15+-3 2325 o4 —
Replaces By: Hethcox/Stickler
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Electric System SINGLE PHASE TRANSFORMER INSTALLATION 20 0502
Codes & Standards FROM POLE TOP AND CROSSARM CONSTRUCTION Rev.D

NOTES:

1.  POLE GROUND MUST BE CONNECTED TO SYSTEM NEUTRAL,
TRANSFORMER TANK, PRIMARY BUSHING, AND LIGHTNING
ARRESTER GROUND, DIRECTLY OR INDIRECTLY, TYPICAL
GROUNDING SHOWN. OTHER METHODS ALSO ACCEPTABLE.

2. CUTOUT TO BE MOUNTED ON SIDE OF EQUIPMENT BRACKET
FARTHEST AWAY FROM TRANSFORMER. (SEE STANDARD 07

08 02)

3. TRANSFORMER SHOULD BE LOCATED IN MOST CONVENIENT

QUADRANT. WHEN POSSIBLE, THE TRANSFORMER SHOULD BE
PLACED IN LINE WITH THE CONDUCTORS AND ON THE SIDE OF

THE POLE WHICH IS LEAST DESIRABLE FOR CLIMBING.
4.  WILDLIFE PROTECTOR SHOULD ALWAYS BE INSTALLED

AROUND "HOT" PRIMARY BUSHING. (SEE STANDARD 20 25 02)

5,  MIN, POLE HEIGHT OF 45' TO BE USED WHEN
COMMUNICATIONS CABLES ARE PRESENT.

TRANSFORMER DIMENSIONS
(KVA) A (IN) B(IN) | C(IN)TYP.
1050 1543 1125 42
75167 1543 2325 51
CROSSARM CONSTRUCTION

NN i DR,

—_— s

_“‘%7___“_7

74

3I-DII
TYPICAL

1 NMEUTRAL .
12II
SECONDARY
IF PRESENT TYPICAL
V]
. i Replaces By: Hethcox/Stickler
lGE m Electric Design And LGE 200502C/200504D  05/07/2010
< X Construction Standards
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Electric System 40 02 11
Siodes & Shindards RECOMMENDED JOINT GAS AND ELECTRIC TRENCH Rev. B

RECOMMENDED JOINT GAS & ELECTRIC TRENCH

Conduit

o.D.
Size
3 LEra o FINISHED GRADE
B 2t L NOTE 'C' 3" AR ARZ]  GRADE CHANGE BUFFER
2% 2 375" =1 \\\\\/\\ \\ &\/Q\k‘
2-1/2" 2.875" NN NN
3" 3.500" <\\’\§,‘<\\<\\<\\<\\/ MARKER TAPE FOR
T e % \SOM - GAS. ELECTZ— COMMUNICATIONS, GAS AND
. pp N /'V/;\W///\WF//\ ///\ 4//\ V| ELECTRIC 12" FROMFINAL GRADE
5" 5 563" 300 KNSR —SELECT FILL WITH NO ROCKS
- R
\\\/\\\/i\>§\,\\/\\>\\>} GAS MAIN (SIZE VARIES)
A. Trench Depth Depends on OD of Gas | \\//\\// R N\ 1
Pipe and Conduit. Actual Trench casobD P //\// G R //>/
Depth To Be Specified on Construction .‘\ S-Oneda sy —BED AND BACKFILL WITH SAND
Drawings. * il /
B. Electric, Teleph And Cable Conduit: = ‘ N 8 CONDUITS WITH RANDOM
. Electric, Telephone And Cable Conduits i N R T
(Conduit Sizes Vary) Electric Conduits i St o / SERERAHIEN
To Be Placed On Property Side Of Trench | PR e e e
won | © @ @ e
C. If Trench Line Is Well Defined And Known I . " i I
To Be At Final Grade, The 3" Grade Change L 18 y
Buffer May Be Omitted. If Existing Grade ls Communications Electric

Not Believed To Be Within 3" Of Final
Grade, Additional Depth Will Be Required.

D. Trench Depths Less Than Values Shown In The Table Below May Be Allowed If
Significant Rock Is Encountered. Reductions May Only Be Made With Approval Of
Center Engineer or Construction Team Leader. Supplemental Protection, Such As
Heavier Wall Conduit And/Or Concrefe Encasement, Etc. May Be Required.

RECOMMENDED JOINT ELECTRIC TRENCH
FINISHED GRADE

NOTE "C" PAGE 1_3"  [LAAKL AL ALK GRADE CHANGE BUFFER
ST
RN
TYPICAL TRENCH DEPTHS QKKK MARKER TAPE FOR
EIC_)ERCCTCP){fI\g)w} SESOTETE ?\COM \.\\\//\\/ELECT-Q-— COMMUNICATIONS AND
g WSF’ AN 2"
§>///‘//>/§§2\//>\/ ELECTRIC £12" FROM FINAL GRADE
CONDUIT SYSTEM NN NN
30 PRIMARY Iy >//>//>4/>///\//>\//
10 PRIMARY 36" \Q\\\\\\}\\\\\\\\\
SECONDARY 36 % /////7///'/////' >} NATIVE FILL WITHNO
e LK ROCKS LARGER THAN 4
NI
NN &
ORI,
AR
LEGEND M \\\\\\\\’
€ PRIMARY ELECTRIC T L . £ .:/ = .‘/ % 2237} BED AND BACKFILL WITH SAND
b oot | _—ORSELECT FILL WITH NO ROCK
€ seconpary ELECTRIC . BET i e / Electric, Telephone And Cable Conduits
@ TELEPHONE 2 e i "_,' 3 (Conduit Sizes Vary) Electric Conduits
: To Be Placed On Property Side Of Trench
8 CABLE TELEVISION b : @ @ ; @ 2 C?)ndufrsaghownnwfgpr:ngor:r seepera;zf?c
e 18"
Communications Electric
IGE KU Electric Design And A canats
- _ Construction Standards KU None Page 1 of 1
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TRENCH ROAD CROSSING

65 of 97
Wolfe

4002 12
Rev. D

DEVELOPER INSTALLED DUCT FOR
JOINT GAS & ELECTRIC TRENCH

NOTE:

END OF DUCTS TO BE CAPPED, TAPED OVER OR PLUGGED. ENDS OF DUCT MUST
BE MARKED WITH UPRIGHT 2"X4" WOOD STUD STAKE, OR OTHER SUITABLE

MARKER AND PLACE PAINT MARKER ON CURB (IF PRESENT) PRIOR TO START OF
CONSTRUCTION. TRACER WIRE FOR GAS SERVICES MUST EXTEND THROUGH THE

ENTIRE DUCT INCLUDING TO THE END OF THE STUB AND TAPED IN PLACE.

I 5-0" TYP.

NOTE:
MEASUREMENT FROM CURB LINE OR
EDGE OF ROAD IF NO CURB IS PRESENT.
CURB OR EDGE
Cor.1dU|t OD. f
Size
1" 1.315"
1-1/2" 1.900"
2" 2.375" > Ll b
2-1/2 2.875 ROAD . Flz" VI 0
3" 3.500" u
3-1/2" 4.000" ‘ S ‘ <
4" 4.500" a
5 5.563" A 3 A Q
s @
6" 6.625" o|6
5 |52
8.625 CURB OR ' 5lz|> {
izl
EDGE OF ROAD " AR EIE
< w| o
NOTE: S S| F|o|a NOTE:
CONDUITS TO BE EXTENDED 5' PAST EDGE OF PVC DUCT TO BE
ROAD MINIMUM. DEPTH OF DUCTS NO MORE FURNISHED BY
THEN 36" FROM FINAL GRADE 50" TYP PARTICIPATING UTILITIES.
¢
|
VARIES BY conpuiT  PAVEMENT
/'/// /4/// /‘/,u//s. NS
PRIMARY ELECTRIC o[ -] BEDANDBACKFILL WITH
& ' o .'/SAND ORD.G.A.
SECONDARY ELECTRIC 30" MIN. T
@ 36" MAX. 5
TELEPHONE : ELECTRIC - TELEPHONE AND
@ “.xi 7t CABLE CONDUITS SIZE WILL
CABLE TELEVISION e el yARY
o ’:12'5 o ) /
@ GAS 1 O MINGTT S

GAS MAIN CASING

(SIZE MAY VARY) SECTION AA
. . Replaces By: Hethcox/Helton
lGE KE Electric Design And LGE 400212C 11/11/15
. Construction Standards KU None Page 1 of 2
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Electric System  DUCT REQUIREMENTS FOR DEVELOPER PROVIDED JOINT 40 02 12
Codes & Standards TRENCH ROAD CROSSING Rev. D

DEVELOPER INSTALLED DUCT FOR
JOINT ELECTRIC TRENCH

NOTE:

END OF DUCTS TO BE CAPPED, TAPED OVER OR PLUGGED. ENDS OF DUCT MUST
BE MARKED WITH UPRIGHT 2"X4" WOOD STUD STAKE, OR OTHER SUITABLE
MARKER AND PLACE PAINT MARKER ON CURB (IF PRESENT) PRIOR TO START OF

CONSTRUCTION
I 5-0" TYP.
NOTE: — ™ M M
MEASUREMENT FROM CURB LINE OR
EDGE OF ROAD IF NO CURB IS PRESENT.
I O I A * CURB OR EDGE
Conduit
Size ob.
1" 1.315"
1-1/2" 1.900"
2 2.375" J Ld LJ LJ
2-1/2" 2.875"
3" 3.500" ROAD Q
3-1/2" 4.000" . ‘ N
4" 4.500" ™ 2
5" 5.563" A sl ] A S
6" 6.625" UEJ o '?’YCI)D
& 8.625" CURB OR AE g Y Y
EDGE OF ROAD [ E] gl |2 NOTE:
o, S| F| [P | FURNISHED BY
CONDUITS TO BE EXTENDED 5' PAST EDGE OF
ROAD MINIMUM. DEPTH OF DUCTS NOMORE —— — — = —= PARTICIPATING UTILITIES.
THEN 36" FROM FINAL GRADE PAVEMENT
| 18" MIN. —=]
e e EP TS BELGLS
ELECTRIC WITH NO GAS \//\//\ //\//\
SN
\//\//\ //\//\
SN
LESEND RO,
S VLU AN N A AN AN
PRIMARY ELECTRIC 36" MAX \//\//\/\//\//\ COMPACTED
: \\//\\//\\//\\//\\//\\ NATIVE FILL WITH NO
@ SECONDARY ELECTRIC \\\/\\/\\ \\/ ——ROCKS LARGER THAN 4"
//\//\ N OR SAND, D.G.A. OR CONCRETE
© SN
TELEPHONE \//\//\/\//\//\
R |~ BED AND BACKFILL WITH SAND
© AN
CABLE TELEVISION R NEiE T
. :. '. . R 1om
CONDUITS WITH RANDOM —— | © @@ 1
SEPERATION Communications Electric
. . Repl By: Hethcox/Helton
lGE ﬁ Electric Design And LGE 4%0253?: 11/11/15
5 Construction Standards KU None Page 2 of 2
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ElSCiic Syalem TYPICAL CONCRETE HUB-BAND FOR RISER PROTECTION 42.;22“822

Codes & Standards
Informational Notes:
& Schedule 80 PVC and elbow (size varies). Install ended pipe bell end down or use
| ——— coupling.
E /A\ Concrete to extend a minimum of 18" below grade, additional concrete may be required
3 to strengthen riser for pulling cable. Utility may require height above ground to exceed
ALTERNATE PREFERRED 30"
LOCATION LOCATION
FLOW OF A A minimum of 12" of conduit must extend above top of hub-band.
—_— OF ROAD s . . : "
O OF 2 A Number and sizes of conduit specified by utility.
& Surface of the hub band should be smoothly finished with all
INSERT comers chamfered at 45 degrees.
npn

& Concrete to be a minimum of 3,500 PSI. Reinforcing may be required In high risk

areas.

& Elbow installed with bell end down. Elbow to be SCH. 80 min. with a 36" long radius.

General Notes:

1. This standard covers guidelines for utility required protection of 3@ secondary, and 19
and 3@ primary underground riser installations.

2. Hub bands are required in areas subjected to vehicular traffic and/or the use of large
equipment including, but not limited to, farm equipment, large tractor mowing, construction

equipment, etc. and at other locations where required by the utility. l—- "A
3. Conduit and hub band location to be specified by the utility and located on the side of the pole
opposite normal traffic flow whenever possible. When necessary, conduit can be located on (TYPICAL SINGLE CONDUIT)

the side of the pole opposite the driving surface (see Insert A)

4. Typical risers are shown in detail. Some installations may require specially designed hub
bands or additional protection.

5. Customers are responsible for removing forming material and restoring grade for customer

installed installations. { }
-—SCRAP PIECE OF PVC (SCH 80)
-l_ BELL END DOWN
) :
A
. . !
~ —3::D:I3w—
s - 1 AAAA TYPICAL UTILITY VARIEST—] I |
Bt / STAND-OFF BRACKET
T x "

TYPICAL | A

QEgEdSﬁ’UP”“QS orBellEndof  (TypICAL DOUBLE CONDUIT)

(@ Schedule 80 PVC Pipe and E bow
(& Poured Concrete

s Vlsen
WOOD [+ * - o h TOPIVIEW
POLE - ::l™°| . . 307/ N e

45"+

i

TYPICAL UTILITY 5"

STAND-OFF BRACKET |

B} 3
312"
VARIES |
SECTION "A"-"A"

A TOP VIEW T /—L

o
[0
Replaces By: Hethcox/Leake

lGE @g Electric Design And LGE 420802E 03119115
k : Construction Standards KU None Page 1 of 1
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Electric System 42 08 04
Boios® b londs TYPICAL UNDERGROUND PRIMARY RISER <k
UNDERGROUND PRIMARY RISER ITEM IiN COMMON MATERIAL DESCRIPTION QUAN
MINIMUM RISER slze—l 1 Conduit,PVC,10",Sch. 80,Grey (See Table) 1
420804.01 2" (#2, 1/0,8 2/0 15KV 18) 2 el o Al 2
420804.02 4" (#2, 1/0, 2/0 & 4/0 15KV 3@) 2 | EEIREEE | Ehow UG o0 e 06! B 5o 30 (s ik} d
42 08 04 . 03 5" (350KCM & 500KCM 15KV 3@) 4 Bracket, Conduit Standoff, 1-Conduit (See Table) 6
420804.04 6" (7T50KCM & 1000KCM 15KV 3@) 5 Bell End, Conduit (See Table) 1
Application: 6 VARIES |Bolt,Machine,Galv. 6
This standard detalls 1 phase and 3 phase primary rser ¥ 7000339 |Washer,Curved,5/8" Bolt,3" il
installations up to 6" conduit. This standard does not cover . o1 02 03 04
cable, terminators or supports above rser. ltem Description o yg 5 o
m 1 Sch. 40 Conduit 10'| 7000671 7000668 7000667 7000666
| " 2 |Sch. 80 Conduit 10"| 7000663 7000660 7000659 7000658
| \ 3 |36"RSch. 80 Bbow| 7002452 7002455 7002456 70002457
| | ¥ 4  |Standoff Bracket 7004572 7005755 0514643 7005920
| | 5 |Bell End 7004406 7003419 1191894 7003467
I USE CABLE SUPPORT
[ ABOVE CONDUIT AS Notes: /\
| | @ NEEDED. /g\ 1, Riser elbow and flrst 10" of condult to be Schedule
I I 80 grade. Conduit above this level can be either
I = 12" L Schedule 40 or 80.
MAX TOP OF CONDUIT 40" MIN. OR AS 2, Soil to be well compacted by hand or mechanical
& II> ' HIGH AS PRACTICAL ABOVE TOP tamped within 5' of pole. Optlonally, condult can
COMMUNICATION CABLE OR be encased in concrete fill within 5' of pole.
I COMMUNICATIONS SUPPORT 3, Bracket Placement;
TOP L@ & Bottom bracket +/- 9" above ground.
COMM. Second bracket a mlnlmum of 8'-0" above flrst bracket
m o Top bracket to be within 12" of top of riser.
—) Other brackets egually spaced on 5'-0" to 8'-0" spacing,
I — 4_ Conduit bell end used at top of riser to minimize damage from
1 $ F' A sharp edge of condult.
| | SCH. 40 MIN 5. Conduit to extend to a minlmum of 40" or as high as
£5:0" | | . practical above top communlcation attachment,
TYPICAL | 6. Number, size and length of conduit vary.
| el 7. Rlser locatlons on pole to be specliled on constructlon
| | DO U drawings to maximize climbing space and minimize potential
R damage from vehlcles, High rlsk areas near roadways, In
= + @ | parking lots, etc. require conduit hub band. See standard
42 08 02.
I : 8. Use cable support above condult as needed.
I
| A
80" I I —— SCH. 80 CONDUIT FIRST
|| FULL LENGTH
MIN. | I g
A /CD
| |

5" BACK OF CONDUIT

J_._: . TO EDGE OF POLE
I
&| | FACE BELL ENDS DOWN
i/ _—— ON CONDUIT & ELBOWS
GRADE
L
N

A\
®

See Standard 42 04 02 For Optional
Brackets For Mult-Condult
Applications

__——MARKER TAPE
1@ - 36" MINIMUM OR AS SPECIFIED
[ 3@ - 42" MINIMUM OR AS SPECIFIED
4=——DB, EB OR SCH. 40

lGE |@§ Electric Design And
N &¢. Construction Standards

Replaces
LGE420804B-420805B
LGE420807B-400215A

By: Hethcox/Leake
10/21/11
Page 1 of 1
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Electric System TYPICAL UNDERGROUND SECONDARY RISER 42 08 06
Codes & Standards Rev.C
UNDERGROUND SECONDARY RISER ITEM IIN COMMON MATERIAL DESCRIPTION QUAN
MINIMUM RISER SIZE | 1 Conduit,PVC, 10, Sch. 80,Grey (See Table) 1*
420806.01 17  #12-2C and #6 Duplex = Comcil EVIGA0 Sch, M1 Geey {5ee Talde) £
420806.02 2"  #2 Triplex 3 | SeeTable |Bbow PvC,90 Deg.24" R Sch. 80 (See Table) 1
4208 06.03 2-1/2" 2/0 and 4/0 Triplex 4 Bracket, Conduit Standoff, 1-Conduit (See Table) 6
4208 06.04 > 350 Tplx, 2/0, 4/0 and 350 Quad 5 Bell End, Conduit (See Table) 1
42 08 06 . 05 4" 500 Quadruplax 6 VARES Ek)!t‘r\l'b[:hlm Galv._ 6*
42 08 06. 06 5" As Requlr@d 7 7000339 |Washer Curved 5/8" Boit 3" 6"
Application: This standard details 1 phase and 3
phase secondary riser installations up to 5" (including X LTI 01 02 03 04 05 06
street lighting rlsers). This standard does not cover o e s 2" 2-172" 3" 4" 5"
cable, terminators or supports above riser. 1 [Sch. 40 Conduit 10" 7000674 7000671 | 7000670 | 7000660 | 7000668 | 7000667
2 |Sch. 80 Conduft 10" 7000665 | 7000663 | 7000662 | 7000661 7000660 | 7000659
3 |24'RSch. 80 Bhow *| 7002422 | 7001222 | 7001223 | 7001224 | 7002447 | 7002456
See standard 42 08 10 3 |Standof Bracket® 7001246 | 7004572 | 7004573 | 7004574 | 7005755 | 0514643
“— for speclal notes for 5 |BelEnd* NA 7004406 | 7003558 | 7004407 | 7003419 | 1191804

é&24" MIN

secondary connection

TOP OF *CONDUIT 40" MIN. OR

12" MAX

A ' AS HIGH AS PRACTICAL
ABOVE TOP COMMUNICATION
CABLE OR COMMUNICATIONS

TOP l I } suPPORT A
COMM. 3
i
1 Mo

N

*1" Elbow to be Sch. 40. Conduit strap to be used in place of standoff bracket
and bell end not required. 5" conduit requires 36" Sch. 80 elbow. Larger elbows
may be used where necessary.

ofes: A

1. Riser elbow and first 10’ of conduit to be Schedule

80 grade. Condult above thls level can be elther
Schedule 40 or 80 (1" elbow to be schedule 40).

2. Soll to be well compacted by hand or mechanical

tamped within 5' of pole.

. Bracket Placement:

Bottom bracket +/- 9" above ground.
Second bracket a minlmum of 8'-0" above flrst bracket

— ? F’= Top bracket ta be within 12" of top of riser.
Other brackets equally spaced on 5'-0" to 8'-0" spacing.
. SCH. 40 MIN 4_ Conduit bell end used at top of fiser to minimize damage from
50 | | sharp edge of condult,
TYPICAL 5. Conduit to extend to a minlmum of 40" or as high as
| 1 @EE practical above top communication attachment. Minimum of
N 40" must be kept between top of communlcatlon cable (or
Ay B bracket whichever is highest) and lowest point of secondary
1) d (Including drlp loop) and/or top of condult per NESC.
6. Number, size and length of conduit vary.
| | 7. Riser locatlons to be speclfled on constructlon drawings
to maximize climbing space and minimize potential damage
A from vehlcles. High dsk areas near roadways, In parking lots,
S | | l=—— SCH. 80 CONDUIT FIRST etc. require conduit hub band. See standard 42 08 02,
80 " FULL LENGTH 8. 1" condult to be strapped directly on pole without brackets.
MIN. | | = 9. Use cable support above condult as needed.
VAN 2 /@ \
| | 5" BACK OF CONDUIT SF?F gtst'l’;:;f';; c?:etosz @)
-|—-| —TO EDGE OF POLE For Mult-Condult S CRGUET DECALL
A
A FACE BELL ENDS DOWN PRliestians 4| 1" CONDUIT TO BE PLACED
L_..- ‘.~ ON CONDUIT & ELBOWS DIRECTLY ON POLE.
9" GRADE CONDUIT STRAPS TO BE USED
A IN LIEU OF STANDOFF
72N 30" MINIMUM OR AS SPECIFIED BRACKETS
A BY UTILITY FOR SERVICES.
@ STREET LIGHTING 18" MINIMUM §
4 FOR 120V LIGHTING ,
i i Replaces By: Hethcox/Leake
IGE m Electric Design And LGE 42 08 06-8-420808 B-420809B  10/21/11
- . Construction Standards  ky none Page 1 of 2
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Electric System TYPICAL UNDERGROUND SECONDARY RISER 42 08 06
Codes & Standards Rev. C

CONSTRUCTION NOTES:

A) Connections between underground secondary and transformers or overhead secondary must be

made in @ manner that prohibits water from entering the underground secondary conductors.

e Vertical connections directly to transformers, etc. must be made with pin connectors that are
sealed with silicon rubber tape or a heat shrink tube. Use of an unblocked compression splice
to transition from aluminum to copper above the riser is not a water tight connection and is
subject to damage from freezing.

e Horizontal connections to conductors can be made with pin connectors or conventional
connectors with a reverse drip loop (loops up) in the underground cable to eliminate the
possibility of water entering the cable.

B) Conduit location can be in any quadrant if climbing space can be preserved and conflicts with

other equipment (including telecommunications) are avoided. When necessary, top of conduct
can be above the bottom of transformers or secondary when placed in an open quadrant.

@&
REVERSE
DRIP LOOP
TERMIMNAL ?.‘s
COMPRESSION PIN TRANSFORMER .,
CONNECTIONS L
CUT TO LENGTH
L
| | ™ J | 3
DO NOTUSEIN ‘. 1 _|_
LINE COMPRESSIO S .
COMMUNICATION
CABLE
¢
-|- A

P £
REVERSE
TRANSFORMER DRIP LOOP
| | CONNECTIONS k
’.
TERMINAL s,
COMPRESSION PIN T
CUT TO LENGTH s
40" MIN. TO
COMMUNICATION
CABLE <.
i

Underground Secondary to 19 Transformer Or Secondary

: i Replaces By: Hethcox/Leak
lGE m Electric Design And LGE 4208 06-B-420808B-4208008 102111
. Construction Standards «u none Page 2 of 2
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Electric System 51 04 03
Py il 19 OVERHEAD TO UNDERGROUND SERVICE 400A MAX Rev. F
Location/Address Contact Overhead Job Necessary
Phone # CJYes [JNo
— Service Size |Classification Pole-Splice Box Duct Box Size Secondary Voltage
[] <400 Amp 1-2-1/2" Duct 12" X 20" X 12" |[] 1207240V - 1@ - 3W
A |[] 400 Amp 1-5" Duct 13" X 24" X 15" |[] 240/480V - 1@ - 3W
] Special

Approved Spﬁce Box Vendor/Catalog Number Information

Newbasis
Highline
Old Castle

SGA142012TGRN-ELEC
1320-1G2G-HDE1NH

12201010

General: Splice boxes to be high density polyethylene supplied with non-metallic cover, captive stainless steel Penta-Head
bolts and electric logo.

12" X 20" X 12" Splice Box (IIN 1243827) 13" X 24" X 15" Splice Box (lIN 7003714)

Newbasis
Highline
Old Castle

Pencell Plastics

SGA132415TGRN-ELEC
1324-15P2P-HDE1
13241011
DT-1324X-EWB

Notice: It is the responsibility of the contractor to ensure the installation is built according to the latest revision of this document. The
contractor should request a current version of this document from LG&E’s representative before beginning construction.

Notes: Customer is responsible for the installation of the splice box and conduit system from the pole designated by LG&E to the
service entrance. The customer is also responsible for the service cable from the splice box to the service entrance. LG&E will take
ownership of the splice box and conduit between the pole and the splice box. All other facilities will remain the responsibility of the
customer. The splice box and conduit to the designated pole must be installed to the specifications, dimensions, location and
orientation specified by LG&E and this standard. For any questions concerning this information, contact your service representative. All
material as well as installation of material must be approved by LG&E prior to LG&E energizing service. If splice box must be installed
in a sidewalk or in or near a driving area, customer must provide a suitable traffic rated box. Consult your service representative.

CUSTOMER INSTALLED AND OWNED

location designated by LG&E's representative.

service conductor exposed beyond the end of

30" radius elbows cut as required or
22-1/2° sweep. Place sch. 40 elbows
under box, do not use knock-outs. Duct

740 d
1 a CUSTOMER INSTALLED LG&E CO. OWNED
] w
a
: é z LG&E Co. to drive two stakes:
| == 1. Appropriate centerline of splice box.
| 20 2. Adjacent to pole at riser location.
i wg Customer to install approved splice box at
i AL
| ° Customer to leave a minimum of 48" of
| (Temporarily seal conduit opening)
e 16" L i
I the conduit.
6" | Driven Stakes ————————————
o
scn 8oeoow |
coupling end [y :
oiee _/_ to extend 1" under box.
- 3¢ ||_,/ &D:
Sch. 40 Duct =
Approximate Distance
o i
2 “\
e
/,-‘\\
{ ] ) O 3¢ 1 a O ]
~ _./
b 4

B

Design technician to designate north
and show LG&E line directions

*For special designs above 400A, 1@, contact your Design

Technician.

Ducts to be centered on pole with 6" between face of pole and edge of conduit and
3" face to face between multiple conduits.

*Always Call Before You Dig (BUD) 1-800-752-6007 to locate
underground utilities (Kentucky Underground)

1 Duct

il

2 Duct Special
Application

ot

IGE

Electric Design And
Construction Standards

Replaces
LGE 510403E

KU None

By: Hethcox/Leake
11/18/15
Page 1 of 1
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Electic Sysism 3@ OVERHEAD TO UNDERGROUND SERVICE 800AMAX 21 04 05
Codes & Standards Rev.D
Location/Address Contact Overhead Job Necessary
Phone # [JYes []No
Service Size |Classification Pole-Splice Box Duct Box Size Secondary Voltage
[ = 400 Amp 1- 5" Duct 24" X 36" X 24" |[] 120/208V - 3@ - 4W
A D 401/800 Amp 2 -5"Ducts 24" X 36" X 24" |:| 240V - 3@ - 3W
|:| Special 3to4-5"Ducts 36" X 60" X 24" |:| 480V - 3@ - 3W

Approved Splice Box Vendor/Catalog Number Information
General: Splice boxes to be high density polyethylene supplied with non-metallic cover, captive stainless steel Penta-Head
bolts and electric logo. *Use 24" X 36" X 24" for 2 conduits max. Use 36" X 60" X 24" for 3 or 4 conduits.

24" X 36" X 24" Splice Box (1191901) 36" X 60" X 24" Splice Box (0939227)
Pencell Plastics PEM-2436X-EWB Pencell Plastics PEM-3660X-EWB
Carson Industries 2431268 Carson Industries 36601002

Notice: It is the responsihility of the contractor to ensure the installation is built according to the latest revision of this document. The
contractor should request a current version of this document from LG&E's representative before beginning construction.

Notes: Customer is responsible for the installation of the splice box and conduit system from the pole designated by LG&E to the
service entrance. The customer is also responsible for the service cable from the splice box to the service entrance. LG&E will take
ownership of the splice box and conduit between the pole and the splice box. All other facilities will remain the responsibility of the
customer. The splice box and conduit to the designated pole must be installed to the specifications, dimensions, location and
orientation specified by LG&E and this standard. For any questions concerning this information, contact your service representative. All
material as well as installation of material must be approved by LG&E prior to LG&E energizing service. If splice box must be installed
in a sidewalk or in or near a driving area, customer must provide a suitable traffic rated box. Consult your service representative.

78 d

CUSTOMER INSTALLED LG&E CO. OWNED | CUSTOMER INSTALLED AND OWNED

LG&E Co. to drive two stakes:
1. Appropriate centerline of splice box,
2. Adjacent to pole at riser location,

Customer to install approved splice box at
location designated by LG&E's representative.
Customer to leave a minimum of 48" of

LG&E INSTALLED
AND OWNED

(Temporarily seal conduit opening) service conductor exposed beyond the end of

the conduit.

Driven Stakes

v _ane 30" radius elbows cut as required or
gg ;l::ws"h' 22-1/2° sweep. Place sch. 40 elbows
cainbRs ard 30" Min under box, do not use knock-outs. Duct
d wa_i 9 /_ to extend 1" under box,

5" Duct r—%
] b1 ] ::: | | P}

Approximate Distance

Sch, 40 Duct

I
|
|
|
S

6" . o\
_ |"_' 5" Duct
P @] O 35 O O 3
i \ T &
LY | 0 3¢ 0 O 3

I\ </
Design technician to designate north
and show LG&E line directions

Ducts to be centered on pole with 6" between face of pole and edge of conduit and
3" face to face between multiple conduits,
*Services above B00A may be permitted where space is not

available to install a padmount transformer. 3 Duct Special
1 Duct 2 Ducts Application
*Always Call Before You Dig (BUD) 1-800-752-6007 to locate q—-b- q—GLB- 3 q——%— 2
underground utilities (Kentucky Underground) 3
. . Replaces By: Hethcox/Leake
lGE Electric Design And LGE 510405C o6
K Construction Standards KU None Page 1 of 1
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LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
Last updated March 23, 2016
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Rev. 10/08/14
Louisville Gas & Electric Company
(Date)
Upon Completion of Application, EMAIL to LGEPoleAttachment@Ilge-ku.com
Application for Third Party Attachment
Type of Attachment: Ocarv Oreecon  other Applicant
(Company Name)
Location
(City, County and State)
Application will not be accepted without applicable drawings.
Make-Ready Work Required: Ovs Ono
Pole Number of Attachments
Number Cables  Services  Miscellaneous Pole Locations & Remarks
Make-Ready Work Requested Completion Date:
Applicant's Contact Information for Contracts Applicant's Engineering Representative

(Company Name)

By By
Title Title
Phone Phone

All Third Party Pole Attachment inquiries shall be directed to Karmen Martin (Group Leader, Third Party Pole Attachment) at 502-333-1873.
Applicant is responsible for notifying LG&E Representative upon completion of work such that a job audit may be performed.

TO BE COMPLETED BY LG&E ONLY

Application granted for _ attachment(s), subject to applicant approval of changes and rearrangements at an estimated cost to the applicant
of $ ("Make-Ready Costs") LG&E Representative
By
Title

Total Attachments Requested on this Application
(No of Att) Date
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LG&E THIRD PARTY POLE ATTACHMENT HANDBOOK
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Type Type D and DV Single-Phase Reclosers

DIMENSIONS AND WEIGHTS

Figure 11.
Dimensions of Type D (left) and Type DV (right) reclosers.

TABLE 9
Weights and Oil Capacities

Weight with Oil | Oil Capacity
Type (Ib) (gal)
D 430 20
DV 556 30
COOPER Power Systems
P.O. Box 1640
Kyle® is a registered trademark of Cooper Industries, Inc. Waukesha, WI 53187
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280-10

9z 912"
x @ R RO Bseomcm | 2
] i
1 [}
o
ar"
177/a"
GRD CONNECTOR : {5l
TWO NO. 10 SOLID—NO. 2 STRANDED v}
251/" 101" ]
101/4" —]
257/¢" 123/8"
341/4" - 1414
Figure 8.
Dimensions of Types 6H and V6H reclosers.
TABLE 17
Weights and Qil Capacity
Recloser Type
4H, 6H,
H V4H V6H L V4L E 4E V4E
Weight; dry (Ib) ....... 55 76 236 106 142 107 142 147
Weight, with oil (Ib).. 85 114 394 159 205 169 205 210
Oil capacity (gal)..... 4 5 21 7 9% BV 9% 9%
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e S280-44-1

RECLOSER DIMENSIONS

3094 263 157

e - -
~4— 1550) S —ussm ™| v 035" | (6.19)
A
}‘ A |-
@) B
[ . o o
orel eal | 4 HE :
[+] o o o
e C
= @ 510 @ c]
- (20.07)
< 977 > ‘
(38.47)
Note: All dimensions are mm (inches). Dimensions shown are approximate.
Terminal Options A B C
Eyebolt, 1/0 - 500 mcm 80 (3.25) NOVA STS 15 1008 733
Cable Range (630 A maximum) 110 kV BIL (39.75) 29)
Eyebolt, 4/0 - 1000 mcm 108 (4.25)
Cable Range (800 A maximum) 54205\!&381;5 = 1(2%4 (73{%3
Flat Pad, 2-hole 114 (4.5) NOVA STS 27 1064 780
B0 ey 125 kV BIL 42) @)
Flat Pad, 4.— hole 121 (4.75) NOVA STS 27 1163 888
(800 A maximum) 150 kV BIL (45.75) (35)
Stud Type, 1.125 - 12 threads 82 (3.25) NOVA STS 38 1163 888
(800 A maximum) 170 kV BIL (45.75) (35)
Creepage Distances
Description 15 kV 15 kV 27 kV 27 kV 38 kV
110 kV BIL 125 kV BIL 125 kV BIL 150 kV BIL 170 kV BIL
Terminal to terminal 1052 10562 1052 10562 1062
(41.5) (41.5) (41.5) (41.5) (41.5)
Lower terminal to ground/earth 673 772 772 950 950
(26.5) (30.5) (30.5) (37.5) (37.5)

Figure 2.
Type NOVA STS recloser dimensions, NOVA STS 15 shown.
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Site-Ready Pole-Mounting Hanger Terminal Options A
A pre-assembled site-ready pole-mounting hanger, which Eyebolt, 1/0 - 500 mcm 80 (3.25)
bolts directly to the recloser frame, is available for pole- Cable Range (630 A maximum)
mounting installation. Refer to Figure 13. Eyebolt, /0 - 1000 mem 108 (4.25)
Cable Range (800 A maximum)
Flat Pad, 2-hole 114 (4.5)
(630 A maximum)
Flat Pad, 4-hole 121 (4.75)
(800 A maximum)
1 Stud Type, 1.125 - 12 threads 82 (3.25)
(800 A maximum)

636

i
AL [25.0]
| 592 min.
| [23.25] S
| =
|
|
|
|
| L
I
[} [ o] o ICH
°. o
(o]
685 ) |
[27.0] | °
|
1 822 —
Mtg. holes for 39.25] {

0.75" bolt |

Figure 13.

Note:

Dimension B

NOVA STS 15 791
110 kv BIL (31.25)
NOVA STS 15 847
125 kV BIL (33.25)
NOVA STS 27 847
125 kV BIL (33.25)
NOVA STS 27 946
150 kV BIL (37.25)
NOVA STS 38 946
170 kV BIL (37.25)
[395]

% 5
e~

All dimensions are mm (inches).
Dimensions shown are approximate.

Dimensions of NOVA STS recloser with site-ready pole mounting hanger accessory.
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NOVA STS Single-Tank, Triple-Single, Electronically Controlled Recloser Installation and Operation Instructions
Arrester-Mounting Brackets
The arrester-mounting bracket accessory can be bolted to
the recloser frame and pole-mounting hanger for the addi-
tion of inboard and outboard arresters. The arresters are
not included with the brackets. Refer to Figure 14.
@12 [501 Note: All dimensions are mm (inches).
Mounting bolts Dimensions shown are approximate.
650
[25.5]
523
[20.5]
k 395
[15.5]
1
{ T
N
I 395 J"/f
[15.5]
523
[20.5]
650
[25.5] J
] [ o]
|
. b4
I I = 1=
| Tk =
! I E =
! |
| 'y
I
! — il &
l {/ 0 9
| o
68 i
[27_:6] I e Lolgo g Outboard arrester
|
|
|
!

Inboard arrester 0
/ mounting accessory ® @
Mtg. holes for | L\ |
0.75" bolt i :
] A~
Lo~ Pole Pole
Figure 14.

Dimensions of NOVA STS recloser with site-ready pole-mounting hanger and arrester-mounting bracket
accessories.
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Types NOVA15, NOVA27, and NOVA38 Three-Phase, Microprocessor-Controlled Reclosers
RATINGS AND SPECIFICATIONS
TABLE 1
Voltage Ratings (kV)
Description 15 kV 15 kV 27 kV 27 kV 38 kV
Maximum Voltage 15.5 kV 15.5 kV 29.2 kV 29.2 kV 38.0 kV
Rated Basic Impulse Level 110.0 kV 125.0 kV 125.0 kV 150.0 kV 170.0 kV
Radio Noise Limit (uV) 100 @ 9.4 kV 100 @ 9.4 kV 100 @ 16.4kV | 100 @ 16.4kV | 100 @ 23.0 kV
Power Frequency Withstand, Dry 50 kV 50 kV 60 kV 60 kV 70 kV
Power Frequency Withstand, Wet 45 kV 45 kV 50 kV 50 kV 60 kV
TABLE 2
Current Ratings (Amperes)
Description 15 kV 15 kV 27 kV 27 kV 38 kV
Rated Continuous Current 630 A* 630 A* 630 A* 630 A* 630 A*
Short Circuit Current, Symmetrical 12.5 kA*™ 12.5 kA*™ 12.5 kA*™ 12.5 kA*™ 12.5 kA
Making Current, Asymmetrical Peak 31.0 kKA 31.0 kKA 31.0 kA 31.0 kA 31.0 kA
Cable Charging Current 10A 10A 25A 25A 40A
*800 amp accessory is also available.
**16.0 kA option is also available. (Making Current is 40.0 kA Asymmetrical Peak.)
TABLE 3
Mechanical Ratings
Description 15 kV 15 kV 27 kV 27 kV 38 kV
Min. Mechanical/Electrical Operations
Without Maintenance (C-O) 10,000 10,000 10,000 10,000 10,000
Mass (Weight) - kg (Ibs) 86 (190) 91 (200) 91 (200) 101 (223) 101 (223)
TABLE 4
Duty Cycle
Percentage of Number of Minimum
Type Interrupting Rating Unit Operations Circuit X/R Value
NOVA 15-20 88 4
45-55 112 8
90-100 32 15
Total 232
TABLE 5
Auxiliary Switch Interrupting Ratings
Non- Non-
Inductive | Inductive | Inductive | Inductive
AC DC
Volts (amps) (amps) (amps) (amps)
24 - - 15.0 20.0
48 - - 7.5 10.0
120 60 80 - -
125 - - 1.5 2.0
240 30 60 - -
250 - - 0.45 0.5
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280-42

DIMENSIONS
271
Terminal (10.75)
Connectors
1/0 - 500 MCM
(Standard)

(o]
285
(11.25)

! {39.50)
413
(16.25)
Note: All dimensions are mm (inches).
Dimensions shown are approximate.

Terminal Options B [+

Eyebolt, 1/0 - 500 mcm 80 (3.25) NOVA15 791 508

Cable Range (630 A maximum) 110 kV BIL (31.25) (20)

Eyebolt, 4/0 - 1000 mcm 108 (4.25) NOVA15 847 564

Cable Range (800 A maximum) 125 kV BIL (33.25) (22.25)

Flat Pad, 2-hole 114 (4.5) NOVA27 847 564

{630 A maximum) 125 KV BIL (33.25) {22.25)

Flat Pad, 4-hole 121 (4.75) NOVA27 946 6863

{800 A maximum} 150 kV BIL (37.25) (26.0)

Stud Type, 1.125 - 12 threads 82 (3.25) NOVA38 946 663

(800 A maximum) 170 kV BIL (37.25) (26.0)

Creepage Distances
Description 15 kV 15 kV 27T kV 2T kV 38 kV
110 kV BIL 125 kV BIL 125 kV BIL 150 kV BIL 170 kV BIL

Terminal to terminal 1052 1052 1052 1052 1052
41.5) (41.5) (41.5) (41.5) (41.5)

Lower terminal to ground/earth 673 772 772 950 950
(26.5) (30.5) (30.5) (37.5) (37.5)

Figure 7.

Type NOVA recloser dimensions, NOVA27 shown.




Attachment to Response to KCTA Question No. 1-16

Types NOVA15, NOVA27, and NOVA38 Three-Phase, Microprocessor-Controlled Reclosers
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Note: All dimensions are mm (inches).

Dimensions shown are approximate.

Pole
1089
- (430) g
[ 637
: = 25.0) s o
| | 592 Min. ! i
B D S
: | | [
L 1=
] ' S ! i —
| ! .
N ® B
| | ’
. E. [
' | I%:% ( Y@ f 1. @
Mounting ! T 2 P .
Holes | E 290 d@
for ' o (11.5)
0.75 Bolts| | B 5 b b o &
686 mm:
(27 in) |
'|
|
‘I o,
d 779 »
/1‘“ P e (30.75)
Pole
Terminal Options A
Eyebolt, 1/0 - 500 mem 80 (3.25) Dimension B
Cable Range (630 A maximum)
NOVA15 701
Eyebolt, 4/0 - 1000 mem 108 (4.25) 110 kV BIL (31.25)
Cable Range (800 A maximum) NOVA15 847
Flat Pad, 2-hole 114 (4.5) 125KVBIL | (33.25
(630 A maximum) NOVA27 847
125 kV BIL (33.25)
Flat Pad, 4-hole 121 (4.75) UL =
(800 Amaxirnu) 150KVBIL | (37.25)
Stud Type, 1.125 - 12 threads 82 (3.25) NOVA38 946
(800 A maximum) 170 kV BIL (37.25)

Figure 8.

Dimensions of Type NOVA recloser with pole-mounting hanger and arrester-mounting bracket accessories.
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280-42

Note: All dimensions are mm (inches).
Dimensions shown are approximate.

2| Y
el hi T A
0 i 870
. . (34.25)
2216
(87.25)
adjustable to
2826
(111.25)
in
76 (3)
incremenits
965 il
E- (38)
1080 - 19(0.75)
(41.75) Mounting Hole (4)
Terminal Options A
Eyebolt, 1/0 - 500 mem 80 (3.25)
Cable Range (630 A maximum)
Eyebolt, 4/0 - 1000 mcm 108 (4.25)
Cable Range (800 A maximum)
Flat Pad, 2-hole 114 (4.5)
(630 A maximum)
Flat Pad, 4-hole 121 (4.75)
(800 A maximum)
Stud Type, 1.125 - 12 threads 82 (3.25)

(800 A maximum)

Figure 9.

o _o¥a
© 06,0

; s 457
552 L
(21.75)
B c
NOVA15 791 508
110KVBL | (31.25 | (20)
NOVA15 847 564
125KVBIL | (33.25) | (22.25)
NOVA27 847 564
125KVBIL | (33.25) | (22.25)
NOVA27 946 663
150kVBIL | (37.25 | (26.0)
NOVA38 946 663
170kVBL | @7.25 | (26.0)

Dimensions of Type NOVA recloser with substation-mounting frame accessory.
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NOVA-TS Triple-Single, Electronically Controlled Recloser Installation and Operation Instructions
Check Recloser Ratings Prior to
Installation
The recloser must be applied within its specified ratings.
Check data plate ralings and compare with the system
characteristics at the point of application prior o installa-
tion. Tables 1-5 list the ratings and specifications for the
Type NOVA-TS triple-single recloser.
TABLE 1
Valtage and Cutrent Ratings
Rating 15-8-400 | 15-12-630|15-12-800} 27-8-400 | 27-12-630 | 27-12-800 | 38-8-400 | 38-12-630 | 38-12-800
Maximum Design Voltage &kv) 155 155 155 292 20.2 20,2 380 38.0 380
Norminal Operating Vollage (kv) 14.4 14.4 14.4 249 24.9 249 345 345 345
Basic Insulation Level (BIL) KV) 170 110 110 125 126 125 150 150 160
60 Hertz Wiihstand Voltage (kV)
Dry, one minute 50 50 50 60 60 60 70 70 70
Wet, ten seconds 45 45 45 50 50 50 80 60 60
Max RV at 1.0 MHz
94KV (V) 100 100 100
18.4 KV (V) 100 100 100
230KV UV} 100 100 100
Continuous Current Ratings (A) 400 630 800 400 630 800 400 630 800
Sym. Interrupting Current {4) 8,000 12,500 12,500 8,000 12,600 12,800 8,000 12,600 12,600
Overload Capability
125% - 8 Hours (4) 500 788 None 500 788 None 800 788 None
150% - 4 Hours (A) 600 945 - 500 945 - 600 a45 -
Gable Charging Gurrent (4) 10 10 10 25 25 25 40 40 40
Line Charging Current (A) 2 2 2 5 5 5 5 5 5
Three-Second Current, Sym. (A) 8,000 12,500 12,500 8,000 12,500 12,500 8,000 12,600 12,600
TABLE 2 TABLE 4
Mechanical Life Mass (Weight) per Mounted Tripte-Single Cluster with Pole-
Mounting Hanger
Minimum Operations .........ooiiiiviiint 2,600
Recloser | NOVA-TS-15 | NOVA-TS-27 | NOVA-TS-38
kg (ios) 188 (413) 194 (428) 208 (458)
TABLE 3
Duty Cycle
Percent of Maximum | Minimum Number of Unit TABLE 5
Circuit interrupting X/R Ratio Operations Mass (Weight) per Single-Phase Recloser
Rating
15-20 4 88
45-55 8 112 Recloser | NOVA-TS-15 | NOVA-TS-27 | NOVA-TS-38
90-100 16 _32
Total 232 kg (bs) 48 (105) 50 (110) 55 (120)
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Receptacie - Control Cable
Creepage Distances
Description NOVA-TS-15 | NOVA-TS-27 | NOVA-TS-38
401 mm Terminal to 1052mm | 1052mm | 1052 mm
(16.75 in) Terminal 41.5in 415 in 415in
Lower Terminall 673 mm 772 mm 950 mm
to Ground 26.5in 30.5 in 3751in
I
267 mm
(10.5in) 248 mm
o7y
Ground Connector
_ c | #6 Solid to 250 MCM
/ Stranded Cable Range
D
B 2]

305 mm (12 in)

169 mm (6.25 in}

]«- 283: mm —»I

|

[ .

] \ Mounting Holes
- for 15 mm (5/8in)

i / Bolts

| s

I =l

|

|

|

(11.25 In) Terminal Option Type Dimension A
NOVA-TS Dimensions Eyebolt - (630 A) 80 mm/3.25 in
B [ D 1/0 to 500 MCM Cable Range

NOVATS2r | emm | Tasmm | 12i3mm Fiat Pad - 2 Hole (630 Amax) | 114 mm/4.5In
NOVA-TS-38 1033 mm 848 mm | 1312 mm Flat Pad - 4 Hole (800 A max} 121 mm/4.75 in
405in_ | 835in | 5150 Stud Type - (800 A max) 82 mnv3.25 in

1.125 - 12 threads
Figure 2.

Kyle Type NOVA-TS triple-single recloser dimensions.
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NOVA-TS Triple-Single, Electronically Controlled Recloser Instaliation and Cperation Instructions
1918 mm (75.5 in) |
+—— 959 mm (37.75 in)}———»
el 435 mm
=1 {17.25 in), é
g ¥ 2 -
Note: Sse the Installation Procedure
and Figure 5 for information on 540 mm
module rotation, allowing for : {23.251n)
various line configurations.
688 mm | 688 mm l
(27.01n) | (27.01n)
g —F% g '
283 mm = +
J—(11.25 in) i
- ] L _
1
e B
i S T T O -9
L o
IR E A ¢
| &1 I 305 mm
| 1 i {12.0in)
| | °
|| o | L]
721 mm ]. o £y el i
{28.51n) | |
! & [
! I I
i ] ] __
L 1 202 mm
] T epim
_ \Fole-Mounﬁng Accessory
881 mm
(34.75 in)
NOVA-TS Dimensions with Pole-Mounting Accessory Terminal Option Type Dimension A
Eyebolt - (630 A) 80 mnv3.25in
Dimension B Dimension C 1/0 to 500 MCM Cable Range
NOVA-TS-15 | 1079 mm (42.5in) | 1361 mm (63.5 in) Eyebolt - (800 A) 108 mm/4.25 In
4/0 to 1000 MCM Cable Range
NOVA-TS-27 | 1140 mm (45.0in) | 1422 mm (56.0 in) Flat Pad - 2 Hole (830 Amax) | 114 mmvA.5 in
NOVA-TS-38 | 1235 mm (48.5 in) 1514 mm (59.5 in} Flat Pad - 4 Hale (800 A max) 121 mm/4.76 in
Stud Type - (800 A max) 82 mm/3.25 in
1.1256 - 12 threads

Figure 3.
Kyle Type NOVA-TS triple-single recloser dimensions with pole-mounting accessory.
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Product Review

OVR-3 and OVR-3SP Technical Data

Nom. operating voltage: 2.4 144 249 34.5 kV
Rated Max, voltage: 15.5 27 38 kV
Rated power frequency 50/60 50/60 50/60 Hz
Rated continuous current: 630/800/1000/1200% 630/800/1000/1200%  630/800/1200 A
Rated symmetrical interrupting current: 8/10/12.5/16* 10/12.5/16* 12.5/16 kA
Rated lightning impulse withstand (BIL): 110/125 125/150% 150/170 kV
Dry withstand 60 Hz 1 Min.: 50 60 70 kV

Wet withstand 60 Hz 10 Sec.: 45 50 60 kV
Phase spacing: 15.50 (394) 15.50 (394) 15.50 (394) inches (mm)
External creep distance, H2 ground: 38.00 (960) 38.00 (960) 50.70 (1288) inches (mm)
External creep distance, H1 H2: 45.00 (1160) 45.00 (1160) 49.80 (1260)  inches (mm)
Min. external strike distance: 9.50 (240) 9.50 (240) 14.40 (367) inches (mm)
Max. interrupting time: 0.030 0.030 0.030 sec max
Mazx. closing time: 0.055 0.055 0.044 sec max
Materials: Vacuum interrupter encapsulated in hydrophobic cycloaliphatic epoxy with cast alaminum/stainless steel construction
Current sensors: One per phase encapsulated into the pole

Operating temperature: 40° Cto +70° C ( 40° F to +158° F)

Control voltage: 90 265 VAC / 125 VDC

OVR 3 high voltage unit weight; 333 (150) 333 (150) 430 (195) Ibs (kg)
OVR 3SP high voltage unit weight (each): 100 (45) 100 (45) 130 (60) Ibs (kg)
Standard control cabinet weight: 165 (75) 165 (75) 175 (80) Ibs (kg)

Battery (contact factory for other options)
* 48 VDC, 12 AH battery bank (Std. Cabinet) or 48 VDC, 7.2 AH battery bank (LPCC)
*  Sealed lead acid rechargeable battery pack
*  Monitor locally and remotely
*  Easily accessible in low voltage control cabinet
*  Allows up to 48 hours (15 27 kV) / 24 hours (38 kV or with LPCC) carryover and multiple operations upon loss of
power
* Includes capacitor backup in case of discharged or disconnected battery
Summary Specifications
+5% accuracy (with voltage sensing), contact factory for accuracy down to +1%
Accuracy: ‘Voltage: +1% accuracy (with PT voltage input)
Current: +1% accuracy
Load profile data (requires voltage input): kWh and kVARh (+2% accuracy) (with PT voltage input); Power Factor;
Demand Watts and VARs; Frequency
OVR Testing
ANSI: Meets all applicable recloser standards (ANSI 37.60 2003, IEEE, and IEC)
Life test: 10,000 mechanical operations without degradation
PCD Testing
»  Surge Withstand Capability: SWC and fast transient tests per ANSI C37.90.1 and IEC 255 22 1 class IIT and 255 22 4
class IV for all connections except comm ports
* Isolated comm ports per ANSI 37.90.1 using oscillatory SWC Test Wave only, & per IEC 255 22 1 class III
*  EMI test per ANSI C37.90.2
* Refer to 38 kV specifications for OVRs with 1200 A continuous current rating, 16 kA interrupting rating or BILs of 150 kV or greater.
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Product Review

OVR-3 Dimensional Drawings
Pole Mount
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Product Review

OVR-3 Dimensional Drawings
Substation Mount
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Product Review

OVR-3SP Dimensional Drawings
Cross Arm Mount (15 38 kV)
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Product Review

OVR-3SP Dimensional Drawings
Wrap Around Mount (15 38 kV)
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optional extension plate, can be

(38kY) mounted to poles up to 16.5 [419]

14,00
[356]

16—PIN CABLE (3)

SHOWN WITH OPTIONAL ARRESTER
MOUNTING BRACKETS

SURGE ARRESTERS
SUPPLIED BY CUSTOMERS

DIMENSIONS ARE IN
INCHES [mm]

FRAME WEIGHT (WITH JUNCTION
BOX) — 30 Ibs (14 kgq)

-
b

>

17 ABB
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280-40

DIMENSIONS AND WEIGHTS
TABLE 19 TABLE 20
Dimensions of Recloser Without BCT Accessory* Dimensions of Recloser With BCT Accessory*
A B c D A B (o] D
Type Bushing Type (In.) (In.) (In.) | (in.) Type Bushing Type (In.) (In.) (In) (In.)
WE 13 in. standard 419 [11 V8 [26%8 | 15 WE 13 in. standard 4638 |11 7/3 |26 98 (19314
VWE creepage or 17 in. 437/g |11 Vg |28 75 15 VWE creepage or 17 in. 485/g |11 7/g |28 7/g |19 34
exira creepage extra creepage
WVE27 26 1o in. creepage |47 34 11134 |265 |21 g WVE27 26 1o in. creepage | 52 1o [ 125/ |26 55 |25 7/
VWVE27 | 26 1/2in. creepage 50 |13 |287/g |21 /g VWVE27 |26 12in.creepage |543/4 |125/g |28 7/g |257/g
*Dimensions configured to the nearest 1!3 in. *Dimensions configured to the nearest 1!3 in.
- 46 3/," =
’-en 3f3'4-‘+11 318'»‘«13 Yt
? T PN 7
17 15" ) =
MAXIMUM 16 '/, [0
WIDTH Source (53 Sice (5 VWE, WE: 3 1/,"
A\ VWVEZ27, WVE27: 4 1/3"
\ B/
Teminal Connectors ,@ |
1/0 - 500 MCM i i ,g. .g.
& Pk i . D
Tapped Holes e o
for 1/,-13 Bolts ’
S,
A
Ground (T
Connector
1/,-13
]
il I 1
|-7 36 %/," - {13 /5" —
42 3/ .
Figure 11.

Dimensions of W-group 15 kV and 27 kV three-phase electronically controlled reclosers.
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Types VWE, VWVE27, VWVE38X, WE, WVE27, and WVE38X; Three-Phase Reclosers

b g

214" 20
MAXIMUM
WIDTH

3’8"

Terminal Connectors
WVES38X, VWVE38X
1/0 - 500 MCM

Tapped holes (12)

for 1/,-13

bolts

Ground I | SRR
Connector M
1/,-13 | [ 1]
il
& I .
I-" 37' e
= 42 51" —
Figure 12.

Dimensions of W-group 38 kV three-phase electronically controlled reclosers.

=17 1/,"

TABLE 22
E\BLrF 21 doilC . Dimensions of W-group 38 kV Recloser With and

eights and Oil Capacity Without BCT Accessory*
Recloser | Weight with | Oil Capacity A B C D E F

Type Oil*(Ib) (gal) Type Bushing Type (In) | (In.) (In.) | (In) (in) | (In)
WE 790 38 WVE38X 26 V/2in. creepage | 47 \ia| 15 26| 2012] 10 15 Vg
et o ] VWVE38X 26 Y/2in. creepage | 493/| 15 287|202 10 1518
WVE38X 990 52 :
mEm ;g ﬁ WVE38X 26 V2 in. w/ BCT 51315718 265 [ 25 U [ 0 172 | 155
VWVE38X 990 &1 VWVES38X 26 Vzin. w/ BCT 54 157/g| 287/)g | 25 V)g| 9 72 | 155

* Add 25 |bs. for each bushing
curmrent transformer.

*Dimensions configured fo the nearest gin.
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Recloser Dimensions

GROUND CONNECTOR #8 SOLID

CONMECTOR
TO 2/0 STRANDED CABLE

NO. 6 - 350 MCM

~—— 15-7/8" —=— 15-3/4" ——=

—|-| 9-3/4" -

| BOLT

2'__- |-_ 11-1m-——|

1
SUPPORTLUGS FOR 5/8 BOLTS

CONTROL MOUNTING HOLES HEAD CAN BE ROTATED
S —— IN 90° INCREMENTS
A B C

Type Bushing Type (In.) (In.) (In.)
VXE15 11% std. 45% 19 10%
VXE15 | 17in. extra creepage | 48'% | 22% | 11%
VXE27 17 in. std. 48%s | 2% | 11%
VXE27 | 26%2in. extra creepage | 48% | 224 | 11%

Control Mounting Dimensions

10
=5 732" —| o
&
| e
I | : &
EER TN
12 34"
i
- [
- 516" DIA e
MTG HOLE CONTROL CABLE
RECEPTACLE
?F"!E'G ﬂa_ = SCADA ACCESSORY
CABLE RECEFTACLE
GROUND TERMINAL LUG

AT B e o,
210" [

Ordering Information

Table 5

Weights and Oil Capacity of VXE15 and VXE27
Weight, withoutoil (Th)-~«cocmvamns came annesaa 149
Weaghtowith ol bl o e s SR s s sk 198
Ol capacitygalli-tes o nnsmns ey, 9%

ORDERING INFORMATION

Constructing a Catalog Number

To order a Type VXE recloser:

1. Use the chart below and Table 10 to construct a
catalog number that describes the required recloser.

2. Specify the control plug-ins and control cable from
Tables 6 and 7.

3. Specify, by catalog number and description, the

required recloser and control accessories from Tables
8 and 9.

KVXE Basic letters for VXE-group reclosers.

15 Recloser maximum operating voltage.
15 for 15kV or
27 for 27 kV

23 Closing coil code number selected
from Table 10 for the system on
which the recloser is to be used.

KVXE 15 23

KVXE1523 is the catalog number that represents a Type

VXE15 recloser rated for use on a 12.47 kV system, with a
7.2 -7.62kV closing coil.

Table 6

Basic VXE Electronic Recloser Control and Plug-In
TCC Cards

Catalog
Description Number
VXE Electronic Control .................. KVXE2
Phase trip Timing Characteristics
Select phase trip curve A, B, C, D, E, F,
N or R.
Phase Trip timing plug-incard __ for
S 5 O [ KSEC101_-1
Phase Trip timing plug-in card __ for
g KSEC101_-2
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Types W, WV27, WV3BX, VW, VWVZ7, VWV38X; Three Phase; Hydraulically Clontrolled

DIMENSIONS AND WEIGHTS

I J
G
2. ! g\*ﬂTerminai
r lf | C Connectors
o I 1 1/0—500 MCM
Ground~]
(] . :] Connector L |
K 8 Sol—2/0 Str
| E | 5
- F
Note: For dimensions of reclosers with mountings, see
Service Informalion § 280-85-2 Recloser Mountings.
Figure 25.

Dimensions of W-group reclosers.
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TABLE 15
Overall Dimensions mm (in)
Recloser Without bushing current DimA | DimB [BimC |DimD {DImE | DimF (DImG | DimH | DimI* | DimJ | DimK
Type transformer accessory
w 1067 283 79 333 933 1076 435 1172 289 343 576
Standard 13 in. creepage or 415 11 3 13 36%s 429, 17 46's 11 13Ys 26}
VW 17-in. extra-creepage bushings | 1114 283 79 333 933 1076 435 1172 289 343 733
437 11Ys 3 13's 36%s 42%s 173s 46Ys 11%s 132 28
Wvay 1213 302 105 333 933 1076 435 1172 289 343 876
4734 117 4'fs 13 363 42 17 465 fa 11%: 13/ 26%
VWv27 Standard 26'fz-in, 1270 302 105 333 933 1076 435 1172 289 343 733
creepage bushings 50 117%s 4'fs 13 36% A2 17 46Ys 1% 13/ 28'/s
WV3ex 1197 | 381 105 438 940 1083 540 1178 384 254 676
47 15 4's 17 37 425} 21" A67s 15 10 26%:
VINV3BX 1254 | 381 105 438 940 1083 540 1178 384 254 733
49 15 Ay 174 37 42%s 2114 46% 15Ys 10 28'fs
Recloser With bushing current DimA |PimB [DimC | DimD |DIimE | DimF |DimG [ DimH | DimI* | DimJ | DimK
Type transformer accessory
W i 1178 302 79 333 933 1076 435 1172 280 343 676
Standard 13 in. creepage or A6 11fs 3 13'%s 369 A2%, 17 46 1% 13 26%s
VW 17-in. extra-creepage bushings | 1235 302 79 333 933 1076 435 1172 289 343 733
48%s 117 3. 13Y: 36%s A2, 17e 48Ys 1135 13 28'fs
Wvaz 1334 321 105 333 933 1076 435 1172 289 343 678
522 1255 A 13Y%s 36%: 423 17 46'% 11% 13 264
VW27 Standard 26'=-in. 1391 321 105 333 933 1078 435 1172 289 343 733
creepage bushings 54%. 1250 A'fs 13'% 36% 42% 17/ 46" 11% 13% 287}
WV3gX 1314 403 105 438 940 1083 540 1178 387 241 676
514, 157s 4 17'% a7 42%/s 21" 46/ 15%: 9z 26%s
YWV38X 1376 403 105 438 940 1083 540 1178 397 241 733
54'a 157 A 174 37 4253 214 46 156%s G2 287/s

* Dim. lis the distance between bushings {centerline-to-centerline.)

TABLE 16
Welghts and Oil Capacity
Recloser Weight With | O Capaclty
Type Qil* kg {ib)} L {gal)
w 356 144
{785} (38)
Wv27 359 56
{790} {(41)
WV3BX 459 201
{1012} {63)
vw 384 166
(845) {41)
VWwvaz 384 171
(845) (45)
VWV38BX 422 224
{930) (59)

* Add 11 kg (25 Ib) for each bushing

current transformer.
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Q-1-17.

A-1-17.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-17
Responding Witness: Robert M. Conroy

Explain the basis for and data related to the proposed requirement of Terms and
Conditions of Attachment No. 8(j) to impose a 50 percent surcharge on
Attachment Customers that do not adequately make adjustments upon 30 days’
notice.

The proposed surcharge is intended to serve as an incentive for Attachment
Customers to promptly correct deficient construction and maintenance practices.
The Commission has previously authorized the use of such surcharges for such
purposes. See, e.g., The CATV Pole Attachment Tariff of Blue Grass Rural
Electric Cooperative, Administrative Case No. 251-29 (Ky. PSC May 12, 1983);
The CATV Pole Attachment Tariff of Grayson Rural Electric Cooperative,
Administrative Case No. 251-35 (Ky. PSC May 23, 1983); The CATV Pole
Attachment Tariff of Farmers Rural Electric Cooperative, Administrative Case
No. 251-32 (Ky. PSC May 27, 1983); The CATV Pole Attachment Tariff of Fox
Creek Rural Electric Cooperative, Administrative Case No. 251-34 (Ky. PSC
May 27, 1983); 251-35



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-18
Responding Witness: John K. Wolfe

Q-1-18. Explain the basis for and provide any data related to the proposal to require an
on- off switch for each and every Wireless Facility installation.

a. Do You intend to apply Your proposal to require an on-off switch to Wi- Fi
access points?

A-1-18. LG&E personnel are required to ensure that the antenna is not energized while
work on the pole is in progress. A disconnect switch at the pole allows the worker
to ensure the antenna has been powered-down prior to commencing work on the
pole, without having to rely on the efficacy of remote disconnection.

a. No, LG&E does not intend to require an on-off switch to strand mounted Wi-Fi
access points.



Q-1-19.

A-1-19.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-19
Responding Witness: John K. Wolfe

Explain the basis for and provide all data related to Your proposed requirement
that no bundle of cables shall exceed two inches in diameter, including any safety
or engineering reports or analyses on which this proposal is based.

The requirement that no bundle of cables shall exceed two inches in diameter is
a long-standing LG&E construction standard that has been present in the Cable
Television Attachment Charges schedule for many years. As cables grow in
diameter, they put additional strain on the utility poles to which they are attached.
This is particularly problematic when considering ice and wind loading, as larger
cables gather significantly more ice and are more heavily affected by wind than
smaller cables.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-20
Responding Witness: John K. Wolfe
Q-1-20. Explain the procedures and processes You will use to “verify the number,
location, and type of Attachment Customer’s Attachments” under proposed

Terms and Conditions of Attachment No. 13.

A-1-20. From time to time LG&E may engage internal or contractor resources to visually
inspect Attachment Customer’s Attachments to verify the number, location and
type of attachments.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-21
Responding Witness: Robert M. Conroy

Q-1-21. Explain the basis for and provide data related to how You will determine whether
an Attachment is “unauthorized.”

A-1-21. LG&E intends to rely upon voluntary reporting of Attachment Customers, as well
as spot inspections, and periodic inspections to detect any unauthorized
attachments.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-22
Responding Witness: Robert M. Conroy

Q-1-22. Explain the basis for and provide data related to the penalty You propose for
Unauthorized Attachments, including data related to the cost basis of such
proposed penalty.

A-1-22. Longstanding Commission precedent has permitted a pole owner to assess double
the established attachment charge for an Attachment Customer’s unauthorized
placement of attachments on a utility’s structures. Approving such charges, the
Commission has stated:

Similarly, since some CATV operators have made
attachments to utility poles without prior authorization, and
the utility must rely, between inspections, on voluntary
reporting by such operators, it is reasonable for the utility to
charge a penalty for unauthorized attachments. We will
allow tariff provisions which provide for a charge of not
greater than twice the amount equal to the rate that
would have been due had the installation been made the
day after the last previous required inspection.

The Adoption of A Standard Methodology for Establishing Rates For CATV Pole
Attachments, Administrative Case No. 251 (Ky. PSC Sept. 17, 1982) at 5
(emphasis added).



Q-1-23.

A-1-23.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-23
Responding Witness: John P. Malloy / John K. Wolfe

Please provide data identifying the design and purpose of the Your proposed
Advanced Metering System (“AMS”) and Distribution Automation Project
(*DA?”), including the nature of any wireline facilities necessary to provide AMS
and DA.

See the Testimony of John P. Malloy, Exhibit JPM-1, Sections 4 and 5 for an
overview of the design and purpose of the proposed AMS project and Appendix
A-3 for data sheets related to the various system components. Some AMS field
devices will utilize private fiber optic cable for communications. AMS and DA
field devices on the public cellular networks will utilize leased wireline services
(MPLS) that connect LG&E/KU data centers to the cellular carriers.

See the Testimony of Paul W. Thompson, Exhibit PWT-5 for an overview of the
design and purpose of the proposed DA project and Exhibit PWT-4 for relevant
equipment schematics and diagrams.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-24
Responding Witness: John P. Malloy / John K. Wolfe

Q-1-24. Please explain how the AMS and DA systems will make use of distribution poles,
including the extent and nature of and attachment of wires and facilities to Poles,
the Pole space to be used, and the location on the Poles to be used by any such
wires and facilities.

a. Provide data related to any proposed installation of meters and/or equipment
necessary to support the meters on Your Poles. Please include data showing
where the equipment will be located and changes to existing pole facilities and
Attachments that may be required to accommodate proposed AMS and DA
systems as well as the basis for any such changes.

A-1-24. The AMS system will require the installation of radio-frequency (RF)
communications infrastructure on distribution poles. This infrastructure
facilitates the transmission of the meter data from the advanced meters to
Company back-office systems.

The DA program will require the installation of electronic sectionalizing devices
on distribution poles. The current company standard provides adequate clearance
for the electronic sectionalizing devices between primary and neutral conductors.
Poles with legacy construction standards may require the installation of a taller
pole or the lowering of the system neutral. A control box will be mounted at the
base of the pole 5 feet from ground level. All cabling required from the control
box to the electronic sectionalizing device will be protected by armoring the cable
and installing the unarmored sections of cable in conduit or other acceptable
means of protection. See the attached for an illustration of the Company’s
standard installation of a SCADA capable recloser.

a. See attached for data illustrating the Company’s standard related to the
installation of AMS router infrastructure.
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Page 1 of 3
Wolfe/Malloy
Electric System 12KV ELECTRONIC 3 PHASE RECLOSER INSTALLATION 211212
Codes & Standards CROSSARM CONSTRUCTION D.A. Rev.
SOURCE
11)(12Y(13) o 36"
15
S -
@
10-8" @
62"
11)12)13,
SOURCE SIDE BUSHING - —
LOAD SIDE BUSHING .
;
& NG
=]
|
|——(25)
2
Replaces By: Hethcox/Mills

lGE Electric Design And LGE None 10/14/16
- Construction Standards KU None Page 1 of 3
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Page 2 of 3

Wolfe/Malloy

Electric System 12KV ELECTRONIC 3 PHASE RECLOSER INSTALLATION 2112 12
Codes & Standards CROSSARM CONSTRUCTION D.A. Rev.

3

16,

-X>

SOURCE SIDE AND LOAD
@] SIDE MUST BE
CONNECTED THE SAME
ON ALL SWITCHES, TOP
R g B o SIDE AND BOTTOM SIDE
17
=
11)12)13, )
B8 s
e S
o[ © [ [ lT[:nJ o/ Lrono 0
q
7,
. . Replaces By: Hethcox/Mills
lGE Electric Design And LGE None 10/14/16
5 Construction Standards KU None

Page 2 of 3
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Wolfe/Malloy
Electric System 12KV ELECTRONIC 3 PHASE RECLOSER INSTALLATION 2112 12
Codes & Standards CROSSARM CONSTRUCTION D.A. Rev.
Notes: MATERIAL LIST
1. BOTH THE TANK AND HEAD OF THE ITEM N DESCRIPTION QTY
RECLOSER IS TO BE GROUNDED. 1 7001280 |INSULATOR, SUSPENSION, 15 KV,POLYMER 6
2 VARIES |DEADEND-VARIOUS SIZES 6
2. 12KV RECLOSERS SHOULD BE SET TO 3 7001269 [INSULATOR,PIN TYPE,15KV,POLYMER 3
SINGLE PHASE TRIP SINGLE PHASE 4 7004088 |PIN,INSULATOR,STRAIGHT,5/8"X6" 3
LOCKOUT. 5 3015303 | CROSSARM FG, TANGENT,3-5/8"X4-5/8"X8 1
5 VARIES |5/8" BOLT-VARIOUS SIZES 8
7 VARIES |[FARGO CONNECTORVARIOUS SIZES 6
%olﬁﬁ\ég?égigoﬁx\?gi gﬁi;gSBE 8 VARIES |[FARGO COVERVARIOUS SIZES 6
' 9 7000879 |BRACKET,CUTOUT/ARRESTER, XARM 2
CONNECT ONE TRANSFORMER TO THE 70| 7001957 |CUTOUT,FUSED, 15KV, NON-LOADBREAK, W100A TUBE 2
SOURCE SIDE AND THE OTHER 11| 1157894 |CONNECTOR,PARALLEL,AL,336.4-795 MCM TO 8 SLD-2/0 STR COPPER| 8
TRANSFORMER TO THE LOAD SIDE. 12 | 1159527 |STIRRUP,BAIL, HOT LINE,COPPER, TIN PLATED 3
13 | 7000591 |CLAMP,HOT LINE,8-2/0,CU 8
4. ENSURE THAT THE BACKUP BATTERY IS 14 VARIES [POLY WIRE FOR JUMPERS-SIZED TO PRIMARY 20
CONNECTED. 15 | 3014901 |SWITCH,RECLOSER BYPASS, 14.4KV,900A, 110KVBIL,3 PULL 1
16 | 3016577 |LUG. TERMINAL ALUMINUM.BOLTED. TEE CONNECTOR 336/795 6
5. CONTROL SHALL BE MOUNTED 17 | 3015376 |500MCM BRONZE BOLTED CONNECTOR-SIZES VARY 6
TYPICALLY AT 60" AT CENTER OF CONTROL 78 | 3021740 |RECLOSER, THREE SINGLE PHASE MODULES WITH SINGLE CONTROL | 1
ABOVE GROUND LINE TO ALLOW EASE OF 19 VARIES |3/4" SPACER BOLT-SIZES VARY 2
ACCESS. 20 | 1160519 |GUARD,CABLE, 102", U-SHAPED,PVC 3
21| 1181001 |LOCK,PAD,WITH 1-1/2" SHANK,BRASS 1
6. THE FIRST 10' OF CONTROL AND POWER 22 | 7000337 |WASHER FLAT,SQUARE 2-1/4" X 2-1/4" X 3/16",FOR 5/8" BOLT 8
23 | 1243701 |WASHER,CURVED,SQUARE, 4" X 4" X 3/4",GALV,FOR 3/4" BOLT 2
%gi;ﬂié‘i“éoc%i%# T%%AﬁgNMXSJ OBIEED 24 | 7000602 |CLAMP,GROUND, TRANSFORMER TANK,BRZ#8SLD TO 2/0 STR 1
25 | 7000303 |BOLT,MACHINE, 1/2",2",SS,SILICON BRONZE NUT.2 FLAT & 1 BELLVL W] 6
SECTION OF CABLE AND SHALL EXTEND A 26 | 1159243 |[SCREW,LAG, 1/2'X 4",GIMLET POINT,GALV STD PKG=250 8
MINIMUM OF 40" PAST THE HIGHEST 27 | 7000302 [BOLT.MACHINE, /2", 1-1/2".SS,SILICON BRONZE NUT,2 FLAT & 1 BELLVI] 12
COMMUNICATION ATTACHMENT. 28 | 3000347 |SLIDE,ANIMAL,25" X 48",POLYETHYLENE,POLE PROTECTION 1
29 | 7000401 |CONDUCTOR,OH WIRE,500,CU-SD, XLPE, 80 MIL,90-DEG C RATED,37 STH 20

W
|

CONTROL INSTALLATION DETAIL

60" TYPICAL
. . Repl By: Hethcox/Mill
IGE KU Electric Design And LGE Nore wonae
i \ Construction Standards KU None Page 3 of 3




Electric System

Codes & Standards

Attachment 2 to Response to KCTA-1 Question No. 24
Page 1 of 1
Wolfe/Malloy

XX XX XX

WIRELESS ROUTER INSTALLATION Rev

NOTES:

1.

2.

3.

ROUTER MUST BE INSTALLED
LEVEL WITH THE GROUND.
MAST ARM SHALL BE BONDED
TO POLE GROUND.

ONLY ONE (1) ROUTER SHALL
BE MOUNTED ON THE MAST
ARM.

ROUTER SHALL BE INSTALLED
ON STREET SIDE OF POLE
WHERE POSSIBLE.

DRIVEN POLE GROUND
REQUIRED AT EACH ROUTER
POLE.

ON EXISTING LIGHT
INSTALLATIONS, POWER
SUPPLY IS TO BE RUN TO PEC
POWER ADAPTER.

FOR INSTALLATION ON NEW
MAST ARM WITHOUT STREET
LIGHT, POWER SUPPLY ISTO

BE RUN INSIDE THE MAST ARM.

SUPPLY WIRE SHALL BE
MULTI-CONDUCTOR CABLE
PROVIDED WITH ROUTER
WHEN INSTALLING ON NEW
MAST ARM.

TYPICAL INSTALLATION ON
EXISTING LIGHT

/N

PEC POWER
ADAPTER

1" CONDUIT
OR U-GUARD

_r

6"-12"
TYPICAL

40" MIN. FROM BOTTOM OF DRIP LOOP
OR FROM BOTTOM OF ROUTER TO
TOP COMMUNICATION CABLE

& N

TYPICAL INSTALLATION
I ON MAST ARM
‘1 | v COMMUNICATION CABLE
J i
1" CONDUIT OR [TYPICAL @ -

U-GUARD

18"

40" MIN. FROM BOTTOM OF DRIP LOOP
OR FROM BOTTOM OF ROUTER TO

TOP COMMUNICATION CABLE

MAST ARMS

LENGTHS IIN STOCKED
Lb COMMUNICATION CABLE 2' 1185735 NO
4' 7002216 NO
6' 7001369 YES
8' 7001370 YES
. - Replaces By: Hethcox/Leake
Electric Design And LoE e OB/
Construction Standards KU None Page 1 of 1




LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-25
Responding Witness: John P. Malloy / John K. Wolfe

Q-1-25. Please identify all communications services that the proposed AMS and DA could
be used to provide.

A-1-25. There will be no communications services provided by the AMS and DA
systems.



Q-1-26.

A-1-26.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-26
Responding Witness: John P. Malloy

Please provide data related to the radiofrequencies that the meters will use, the
meters’ abilities to communicate with other equipment and facilities, and any
analysis of interference with other Attachments on the Poles.

The information is contained on pages 103-128 of 169 in the Testimony of John
P. Malloy, Exhibit JPM-1, Appendix 3. The advanced meters utilize the 902 to
928 MHz FHSS unlicensed frequency for communication transmissions.
Communications by the meters are encrypted so communication with other
equipment requires a number of safeguards including, but not limited to, proper
configuration by Company to enable communications. The Company has not
performed any analysis of interference with other Attachments on Poles.



Q-1-27.

A-1-27.

LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-27
Responding Witness: John K. Wolfe

Please explain the impact of the proposed AMS and DA on existing wireline and
wireless attachments of Attachment Customers, including whether rearrangement
of the existing Attachment Customers’ facilities or other make ready will be
required to accommodate deployment of AMS and DA. If rearrangement of the
existing Attachment Customers’ facilities or other make ready work is required,
please explain the allocation of costs of such work and whether Term and
Condition No. 15 of the Proposed Tariff will apply.

The installation of DA equipment will be in the power space on poles and
clearance will be governed by the National Electrical Safety Code and Company
standards. No equipment installation is anticipated in the communications space.
It is anticipated that AMS equipment will be installed in both the power space
and the communications space. Where adequate pole height or adequate pole
capacity is not available on an existing pole for new facilities or equipment, the
pole will be replaced to provide the necessary space and/or capacity. Third party
attachments will be transferred to the new pole at the attachment owner’s
expense. In limited cases, and where possible, attaching parties will occasionally
be required to rearrange attached facilities on an existing pole to create additional
space. Third party attachments will be rearranged on an existing pole when
requested at the attachment owner’s expense. Provisions in the proposed tariff in
section 15(b) are consistent with a long-standing provision present in the Cable
Television Attachment Charges schedule.



LOUISVILLE GAS AND ELECTRIC COMPANY
Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017
Case No. 2016-00371
Question No. 1-28
Responding Witness: John K. Wolfe
Q-1-28. Please provide a copy of the “strategic network design study” referenced at Your
Response to Commission Staff’s First Requests for Information (filed Dec. 8,

2016) Response to Request No. 12 at p. 3.

A-1-28. See attached. The study contains confidential information and is being provided
pursuant to a petition for confidential protection.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-29
Responding Witness: Robert M. Conroy

Q-1-29. Explain the authority you are seeking through your application for a Public
Convenience and Necessity (“CPCN”), including whether such authority will
authorize You to provide communications services to any third party.

A-1-29. The CPCN authority requested is to deploy AMS and DA across LG&E’s electric
distribution system as described in the testimony of Mr. Thompson concerning
DA and the testimony of Mr. Malloy concerning AMS. The CPCN authority
requested will not authorize LG&E to provide communications services to any
third party.



LOUISVILLE GAS AND ELECTRIC COMPANY

Response to Kentucky Cable Telecommunications Association’s
First Request for Information
Dated January 11, 2017

Case No. 2016-00371
Question No. 1-30
Responding Witness: Robert M. Conroy

Q-1-30. Please explain whether You intend to increase the electric rate(s) charged to Cable
Television System Operators and Telecommunications Carriers and, if so, the
percentage increase(s) of the rate(s).

A-1-30. The current rate is $7.25 per year for each attachment to pole. The proposed rates
are as follows:
$ 7.25 per year for each wireline pole attachment.
$ 0.81 per year for each linear foot of duct.
$ 84.00 per year for each Wireless Facility.

See also Schedule M-2.1-E at Tab 66 of the filing requirements for proposed
increases in electric rates generally, including those charged to Cable Television
System Operators and Telecommunications Carriers who take electric service
from LG&E.
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